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Preface

Mosses are individually so small and inconspicuous that the effect which

they have as a mass in creating and enhancing the beauty of natural scenery

is often overlooked. Yet, if one recalls the desolate and uninviting appear-

ance of a wood in which the mosses have been destroyed by fire, or observes

carefully the part which mosses play in completing the attractions of mountain

scenery, he will feel like saying a hearty amen to Ruskin's enthusiastic words
in the closing paragraphs of his essay on "Leaves Motionless."

The freshness which a summer shower brings to the landscape is largely

due to the unfolding of the mosses on tree and' fence and boulder, from

patches of lifeless brown into soft cushions of living green.

Many lovers of nature have observed the beauty of mosses and have col-

lected them for their beauty alone. Many more would have collected and

studied them had not the difficulties been so numerous and hard to overcome.

Until very recently there has been.no literature in the English language that

was suited to the needs of the beginner. Owing to the small size of most
mosses, the characters which separate species and even genera are so largely

microscopic that a compound microscope has been considered an absolute

necessity for their study.

Many years of study of mosses in the field and in herbaria ha\e convinced

the author that any person of average intelligence can easily learn to recognize

seventy-five to one hundred common mosses with the aid of an ordinary hand-

lens of ten to fifteen diameters magnifying power, and twice that number by

the aid of a few simple structures easily determined with the compound
microscope.

The purpose of this work is to give, by drawings and descriptions, the

information necessary to enable any one interesteil to become acquainted with

the more common mosses with the least possible outlay of time, patience,

and money.

Mosses with Hand -lens and Microscope has been inspired by the

success of "Mosses with a Hand -lens," and is an attempt to extend the same

methods to a wider field in which the compound microscope can be utilized.

The number of species included has been more than doubled, and micro-

scopic distinctions have been freely utilized when hand-lens distinctions were

insufficient or unsatisfactory.

Nearly all the common mosses of the Gray's Manual region ha\c been

included, as well as some of the rarer forms. There are doubtless many other
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4 MOSSES WITH HAND -LENS AND MICROSCOPE

forms worthy of being included, but I have chosen to ignore those species

which were practically unknown to me, as what I could say of them would be

of little value to any one. Moreover, this book has no pretensions to being

a complete manual; it is intended as a help to the students of our moss flora.

Quite a large number of doubtful or doubtfully identified forms, especially

those named by Professor Kindberg, have been omitted.

I have not attempted the exhaustive descriptions of species so much in

vogue with monographers and German authors, as it would increase the size

of the book beyond all convenience. The characters given are the most im-

portant and distinctive and are those by means of which I, myself, recognize

the species. Those characters which are especially distinctive I have endeav-

ored to render prominent by printing in italics. The one aim has been to

make it easily possible to recognize a plant and distinguish it from its near

allies. In common and easily recognized genera like Po/ytric/ium, far less de-

scription and illustration are necessary than in treating some of the smaller

rarer and more complex genera of other families.

Each family (with one or two exceptions) and the larger genera at least are

illustrated by a full-page plate, giving fully all the important details of struc-

ture. Many of these plates are reproduced from that unrivaled work, "The
Bryologia Europea." The plates in this work are the finest ever made, and the

work not only is very costly but also out of print. Not only are these plates

superior to any that I could have had made, but by using them I have been

enabled to produce this work at a cost otherwise impossible, and thus to bring

it within the reach of a much larger number of students. Numbers of plates

have also been reproduced in whole or in part from Sulli\ant's " Icones," and

its Supplement, and a few figures from other sources.

New drawings, photographs, and sun prints have been made wherever their

use seemed necessary and helpful, especially to illustrate critical points that

could not clearly be brought out by description.

I have endeavored to elaborate the descriptions of plant families after the

manner which has proved so valuable in the study of the flowering plants.

Special attention has also been given to general structure and life histories,

and these two features of this book are designed to serve as a text-book on
mosses in schools and colleges, and suggestions have been given as to the

best material and methods. The glossary has been entirely rearranged in

alphabetical order and several terms have been added. No attempt has been
made to manufacture English names, as I have become convinced of the inu-

tility of such ready-made names.



Introduction

So many different kinds of plants are called mosses that it may he well to

clear the field by defining the true mosses as distinguished from the other

plants popularly called mosses.

The seaweeds, or marine alga-, are often known as sea mosses, but no true

moss grows in salt water.

The moss which drapes the trees in swampy regions of the South is not a true

moss, but a flowering plant bearing flowers and seeds like a rose or a geranium.

Lichens are frequently confused with mosses, but they never bear leaves and
never are of a bright green, but a grayish or brownish green, rarely black or

bright colored. The majority of species consist of a flat, thin body, usually

prostrate and closely applied to the substance upon which the plant grows
(substratum). The "Reindeer Moss" is a lichen with shrubby hollow stems;

the gray " moss" that hangs from the limbs of trees in northern swamps is

also a lichen.

The Hepatica?, or liverworts, are most closely allied to the mosses, and some
species are difficult to distinguish from them. In general, however, the liver-

worts consist of a flat expanded body like a bright green lichen, or, if leafy,

the leaves are arranged in two rows on opposite sides of the stem and in the

same plane, giving the plant a flattened appearance unlike the great majority

of mosses. In fruit, the capsule opens by four valves instead of by a lid, as

in the mosses.

The terms used in describing mosses are fully defined and illustrated in

the glossary, and the student should make himself fani'liar with the principal

terms as early in his study of the mosses as practicable.

The beginner in the study of mosses should he content with the study of

well-developed fruiting specimens. Imperfect or non-fruiting mosses often

prove an insoluble puzzle to the advanced student and would be nothing hut

a source of discouragement to the beginner. Some rare mosses of the more
difficult genera, like Hypnum and Bryum, are not included in this book, be-

cause they cannot be recognized with any degree of certainty without the aid

of full and technical descriptions aided by comparison with authentic specimens.

Almost any form of simple microscope will serve for the hand-lens work
of this book, but to obtain the best results it should be of a construction

suitable for carrying in the pocket into the field. It is also very desirable that

the student have a lens that can be used on a stand as a dissecting microscope.

Lenses are easily obtainable that can be used both as a pocket and as a dis-
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6 MOSSES WITH HAND -LENS AND MICROSCOPE

secting microscope. The lens should be ten to fifteen diameters magnifying

power and with as large a field as one can afford. High powers of the com-
pound microscope are not necessary. The author likes a one-half and a one-

sixth objective, with a low-power eyepiece.

Much more definite data are needed with reference to the habitats and time

of maturing spores of even our common mosses. The author has intended to

give these as fully as the existing data would permit. In using this book as a

guide to the best seasons for collecting any given species, it must be borne in

mind that the seasons are a month or so earlier in southern New York and

New Jersey than in northern New England and Canada. In the former locality

the earliest date given is the best ; in the latter locality, the latest.



Classification and Nomenclature

The classification adopted follows quite closely that in Dixon and Jameson's
" Handbook of British iVIosses."

As this work is intended chiefly for the student of mosses, I have made as

few changes in nomenclature as is consistent with clearness and a moderate inter-

pretation of the necessities of the situation. The principle of priority has been

allowed great weight, but usage also has its claims and a name long in common
use has not been discarded unless convenience and clearness seemed to demand
it. Where changes have been made, or where changes made by recent writers

have not been followed, I have attempted in most cases to give my reasons.

The following is a synopsis of the system of classification followed in this work :

CLASS MUSCI
ORDER I. SPHAGNALE3

Family i. Sphagnacea?.

ORDER II. ANDREiEALES

Faiiiilv 2. Andrea'aces.

Suborder I. Nematodontese

Family 3. Georgiacea;.

Family 4. Polytrichace<E.

Family 5. Buxbaumiaceae.

ORDER in. BRYALES

Group 2. Diplolepide.^.

Subgroup Acrocarpff ^

—

Family 12. Orthotrichacea?.

Suborder II. Arthrodonteae

Group 1. Aplolepide^e—
Family 6. Fissidentaceje.

Family 7. Dicranace.t.

Family 8. Grimmiacea^.

Family 9. Ephemeraceae.

Family 10. Tprtulace;c.

Family 11. Encah ptacejc.

Family 13

Family 1 +

Family iv

Family 16

Family 1

7

Family iS

Family IQ

Family 20

.Schistostcgaces.

Splachiiaces.

Funariacca;.

.Meesiacca".

Timmiacea-.

.Aulacomniacea:.

Hartramiacex.

Brvacea-.

Subgroup IMcurocarpa- —
Family 21. Leskeace;r.

Family 22. Hyptiace;r.

Family 23. Pterygophyllacea?.

Family 24. Fabroiiiacea".

Family 2;. Xcckcracea-.

Family 26. Leucodontacca?.

Family 27. Fontinalacea?.

It will be noticed that plcurocarpous mosses include the same families as in

the older classifications, but the acrocarpous mosses, as here defined and cor-
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related, include only the double peristomed Acrocarpi of the older classification,

which included families 2-10 inclusive. While this older classification was

exceedingly convenient and will doubtless survive in popular usage for some

time, yet the classification as given above is so much superior that it must be

adopted in all scientific usage.

The pronunciation of the scientific names is indicated by the same signs as

in the recent works on the flowering plants.

(*) Indicates the accent and the long, broad, open, or close English sound

of the vowel.

(') Indicates the accent and the short English sound.

In the pronunciation of the scientific names it is well to remember that the

best authorities give the English pronunciation of the Latin with the accent

according to the rules of Latin grammar. The Roman pronunciation, so much
in vogue in schools and colleges, is sure at some early date to supersede the

English, but at present the English has the weight of authority.



The Collection and Preservation of Mosses

Every one intending to study mosses will find a collection of dried speci-

mens invaluable, and a collection is more easily made and cared for than with
any other group of plants. Insects trouble the specimens little or not at all,

and most species of mosses are normally subjected to so great extremes of

drought and moisture that they readily soak out in good condition for study, no
matter how dried, provided only that they are dry enough to prevent moulding.
Most specimens of mosses in the older herbaria are pressed out of all sem-
blance to their natural appearance and, besides, are very imperfectly labeled.

The only reason for pressing specimens of mosses is that they mav be stored
satisfactorily in the herbarium. Each species has a distinctive look when
naturally dried /;/ si/ii, and the pressure should not be great enough to ob-

literate this. Note the difiference between plants of Hedwigia dried under
pressure and dried in the open, and you will easily see how important proper
drying is for the student, especially one who is monographing a genus. My
own practice is to place the mosses in an ordinary plant-press and press with

medium pressure for twenty-four hours, and then remove and dry in the open
air. Mosses growing in thin mats are best spread out in the drying papers in

their natural position, care being taken to remove any surplus of adherent

substratum, soil, rotten wood, etc., also any other species that may be inter-

tangled with the one it is desired to collect. If the mats .ire thick and consist

principally of erect stems, it is better to break them up into vertical sections

or slices before pressing. The substratum, the habitat, the locality, the date,

and the name of the collector should be noted for each specimen, and either

put in with the specimens or else recorded in a note-book, numbered to

correspond to numbers attached to the specimens. The name of the person
identifying the plant should be written on the label also. Many times it is also

important to give the altitude at which the specimens were collected. The
following is a good sample label.

North American Musci

Pseudoleskea rigescens ( Wils ] Lindb.

Bark of Alder Trees. Alt. 1,800 ft.

Beaver Meadows, Van confer Id., Aug. 2 a , 1901.

Coll. J. W. Bailey. Det. G. S. Best.



How to Mount Mosses

The most artistic way of mounting mosses is to glue the specimens to small

cards, which can be fastened to regular herbarium paper, or perhaps it will be

found more satisfactory to glue directly to the herbarium sheet. Mr. C. G.

Pringle mounts his on cards, as does Dr. John K. Small, who has the neatest

appearing collection of mosses the author has ever seen. An ideal way would

be to have a duplicate of each glued specimen in an envelope beside it for

study, so that the appearance need not be spoiled by breaking off bits for

microscopic examination. However, I do not know of any collection in Amer-

ica thus arranged. The great majority of moss collectors simply inclose the

specimen in an envelope made for the purpose, and glue the envelope to the

herbarium sheet, putting the label on the outside of the envelope. There are

several styles of envelopes in use,— one a rectangular piece of paper folded

across so that the lower edge reaches within an inch or so of the upper edge.

This edge is then folded down and the ends folded under. The only objection

to this style of envelope is the time needed to open and refold the envelope

for the examination of the specimen. These envelopes should be of different

sizes to fit the size of the specimen.

Many use half-size herbarium paper, ii'o x8X inches, and I should rec-

ommend this for amateur work, unless a large collection is planned. If there

are only one or two specimens of each species they look lonesome on a full-sized

sheet, to say nothing of wasted space and increased cost.

In mounting mosses on cards, I thin the ordinary liquid glue with vinegar,

using about twenty-five per cent of vinegar to seventy-five per cent of glue. I

then spread a thin layer of this on a dinner-plate and carefully place the speci-

men to be mounted on the plate, when it becomes well smeared with glue on

the under side. The specimen is then placed on the card and put under light

pressure until dry. It is a good plan to put clean white newspaper over the

specimens and change after a few hours, to prevent any accidental surplus of

glue from becoming attached to undesirable objects. For cards, ordinary

herbarium paper cut to a suitable size is very satisfactory.

Some of my foreign correspondents say that insects are likely to attack the

glue if used in the above manner. All danger of this can be obviated by put-

ting a little corrosive sublimate or some other p^oison in the glue. If one

prefers, the cards can be readily fastened onto the mounting paper by four

oblique slits, cut so as to receive the corners of the card. In this way the

specimens can be transferred without mutilation of the mounting paper.



Methods of Manipulation

If the moss be fresh and moist it is all ready for operations. Dried speci-

mens should be softened by boiling or by a longer soaking in cold water.

The parts to be studied can be boiled in water on a slide by holding it over

an alcohol lamp, but it is much better to boil the whole plant. If apparatus

for boiling the plant is not at hand the plant can be immersed in a cup of

boiling water. This will also serve to drive out the air-bubbles that will cling

if cold water be used. Any dirt or foreign material should first be dissected

out and washed away. If the stage of one's dissecting microscope is not large

enough for these preliminary operations, a piece of window glass laid over

white paper and a tripod lens will be found very convenient.

One should have the following implements if possible: A pair of fine-

pointed forceps, with comparatively large surface of contact at the points; a

pair of small, fine-pointed, sharp scissors; dissecting needles; a sharp scalpel

or razor, and a stick of pith.

The leaves should be removed with the forceps by seizing them near th(nr

bases and stripping downward, or by laying on glass and scraping downward,

i.e., from top to bottom, on the stems with a sharp scalpel; the leaves thus

removed are then put in a drop of water on a slide and covered with a cover

glass; in this drop of water should be placed also a portion of the branch from

which the leaves have been stripped. An examination of this last will show

whether the bases of the leaves are decurrent or not, and will give a profile

view of the leaves that will tell whether there are any teeth or papillae on their

backs. With the Hair-caps and their allies and some other mosses, a cross-

section of the leaves is often necessary to definitely determine the species.

This often seems very difficult to a beginner, but is really quite simple unless

very beautiful sections are desired. The most common method is to split a

stick of pith a little distance and insert a bunch of leaves in the cleft, pressing

the sides together with the thumb and finger of the left hand. Then cut thin

sections of pith and leaves with a very sharp razor or scalpel. The pith should

be thoroughly moistened and there should be water on the upper surface of the

razor to Boat away the sections cut. After a number of sections have been

made, all the mass of pith and leaf-sections should be removed to a drop of

water on a slide, and the pith and large pieces of leaves should be removed.

Pith can be obtained from young elder shoots or the stems of the flowering

raspberry, or, if nothing better is at hand, the pith of a cornstalk can be used.

Mrs. BrittorT thinks this method is "more bother than it is wortli tor all simple

(.)



12 mossp:s with hand- lens and microscope

leaf-sections"* but recommends it for other sections. She places a number of

the leaves side by side in the same direction, so that they may be easily held

firm with the thumb-nail of the left hand—"begin cutting at the tips of the

leaves" (using a razor or sharp knife), "moving the nail from side to side and

working downward to the lower half of the leaf." I have often used another

method with success. Grasp a bunch of leaves between the thumb and fore-

finger of the left hand, and with the scissors (which must be sharp) cut section

after section from the bunch as thin as possible, and among the mass of sections

will be found some that will show the desired structures. If the leaves are very

small, a whole stem or branch covered with leaves can be sectioned without first

removing the leaves.

"The preparation of cross sections of the leaves is a somewhat more delicate

task. I again select three or four of the best leaves, and transfer them to an-

other slip into a little water. Under the dissecting lens I now endeavor to hold

them with bent needle down into the water on the slip, bases toward me and

to the left, apex away from me and toward the right. This, with the left hand.

Then I cut with a chop-knife motion across the leaves, endeavoring to cut very

thin, parallel slices. The scalpel, of course, must be kept very sharp, and I

always keep a fine hone and razor strop on my work-table. The difficulty of

this operation, which is viewed through the lens, is fast diminished by practice.

It arises from the surface tension of the water, which is somewhat violently dis-

turbed by the touch of the scalpel, on the edge of which a meniscus leaps up
to a microscopically considerable height, causing the small moss pieces to dance

a lively jig for a moment, and throwing them into confusion. With this dis-

turbance one soon learns to reckon, in this process of working. The thinnest

sections are soon selected, and are lifted with needle and scalpel on to another

slip into a drop of water or glycerine, and covered with a circle. ""i"

To study the peristome and annulus, etc.; if the operculum still remains,

remove it with forceps or dissecting needle, carefully saving it on the slide; cut

the capsule lengthwise with the scissors and spread out each half on the slide,

one outside up and the other the inside up ; or the capsule can be first split and
the pieces of operculum removed afterwards. This prevents any loss of minute
parts. If the spores obscure the parts, a minute's boiling over the lamp will

scatter them. The walls of the capsule will often curl up so strongly as to make
it necessary to split them with the dissecting needles to cause them to lie flat.

I find that the easiest way to determine the gross structure of the inner

peristome, i. e., the presence and number of the cilia, their length, etc., is to

examine a deoperculate capsule dry, without cover, under about 200 diameters.

This is specially helpful in case of old and very brittle peristomes.

In order to see the stomata it will be necessary to split the base of the cap-

*"Observer," for May, 1894. tj . M. Holzinger, in tlie " Bryologist," Vol. 2, No. 4.
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sule and spread it out on the slide ; the exothecial walls arc so tliick that it is often

necessary to clear up the tissues by mounting in a strong solution of glycerine.

The reproductive organs, antheridia and archegonia, are easily found in

mosses, other than the Pleurocarpi, by merely dissecting away the perichaetial

leaves, but in the Pleurocarpi it is sometimes troublesome. I have obtained the

best results by placing the plants to be examined on a piece of window glass

resting on a sheet of white paper, and examining with a tripod lens. All

promising buds are removed and dissected out on a slide for examination with

higher powers. If one has a dissecting microscope with a large stage, it will

answer all purposes, but the stage is too small on many of the commoner kinds.

All moss mounts but the most temporary should be made in a five per cent

solution of glycerine, from which the water will gradually e\ aporate, so that the

specimens can be transferred to glycerine jelly without the usual troublesome

shrinkage. It is well worth one's while to make permanent glycerine jelly

mounts on mica slides of all the mosses one studies. These slides, wlien hard,

are placed in small envelopes and mounted with the specimen.

These slides are protected from injury and rendered much more convenient

to use by being mounted with glue or mucilage between two strips of thin

cardboard of the size of an ordinary slide, having an opening in the center just

the size of the cover of the mount, or preferably a trifle smaller, so as to assist

in holding the cover in place.

For making these slides, a heater such as is described in the January, 1899,

" Bryologist," is very convenient, but a cup of hot water replaced at intervals

does very well for warming the jelly, and a tin box with coxer filled with hot

water is very good for keeping the slides uarm while being mounted, and for

drying the water out of the preliminary five per cent glycerine mounts.

Ordinary glycerine jelly should be boiled down about half in a water-bath,

or should have a small quantity of gum arabic added to it. If this be not

done, the slides are too soft and will ultimately dry out in a very troublesome

way. Mica, for mounts, can be cleaned bv an alcohol bath of a few hours'

duration, succeeded by a similar treatment with dilute hydrochloric acid and

then a thorough washing in warm water.



Life -History and Structure of the Moss Plant'

Perhaps the best point to begin the study of the life-history of the moss is

with the spore, a minute, brownish, one-celled body produced in large numbers

in the capsule of each fruiting moss plant. This, falling upon moist earth or

other suitable substratum, germinates by sending out a slender, thread-like pro-

jection, which rapidly elongates and becomes much branched, but which remains

a linear aggregate (i. e., it is made up of single elongated cells attached end to

end). This is known as the protonema and very closely resembles several

species of algae. Protonema may be obtained for study by sowing spores on

moist soil or on unglazed pottery, treated after the manner described by

Atkinson in his directions for obtaining fern prothallia.t In practice it is

usually better to go to a greenhouse and gather some of the green filaments

from the surface of the soil in those parts of the house that are kept most

warm and moist.

Vaucheria will probably be found more abundantly than moss protonema,

but it is larger and is not divided up into cells by septa. There are one or

two other species of algas common in greenhouses, but if one takes the trouble

to pull up young moss plants and study the protonema attached to them, he

will soon learn to recognize the unattached protonema.

If greenhouses are not readily accessible, a moist bank of bare earth, or the

moist soil of a garden or cultivated field will usually furnish all that one will

desire. In any case, look for very young plants, as protonema will usually be

found attacheci to them. In this case a most interesting transition may be seen

between protonema and rhizoid, one end of a filament being characteristic

*See Glossary for unexplained terms. t Atkinson's " Biology of Ferns," page io6.

EXPLANATION OF PLATE L (From Schimper, " Rechercfies sur Les Mousses.")

Fig. I. Spore of Funaria hygromelrica, x 400. Fig. 2. Fhe same after soaking two days in water.

Figs. 3 and 4. Germinating spores of the same moss. Fig. 5. Protonema which has arisen from the spores
of the same moss. Fig. 6. Protonema giving rise to apical cells and new axes of vegetation at a and ii\ .f is

the original spore, which seems to be dividing as if also to give rise to a plant. Fig. 7. \ young plant at

a and an apical cell at a. Fig. 8. Germinating spore of Didymodon rubellus. Fig. 9. a\ young plant of

the same. Figs. 10, 11, 12, 13 and 14. Spores of Orlhntrichum leiocarpum showing different stages of ger-

mination, X 500. Fig. 15. Protonema of the same. Figs. 16, 17, 18, 19. 20 and 21. Spores of B;jHm sphai^-

nicola which have germinated in the capsule placed in water, x 400. Fig. 22. Spores of Sphagnum atuti-

folium, X 500. Fig. 23. Germination of the same. Fig. 24. Cell-walls of the spores of the same, shed after

germination. Fig. 25. CJerminating spore of the same, having shed its cell-wall. Fig. 26. A bit of a iiair

from the peristome of Davisonia, upon which several spores have germinated, x 150. Fig. 27. Protonemal
filaments, g; radicles, r: and lower pari of stem, a, of Schhtoslega osinunjacea, x 400. Fig. 28. End of a

branch of the protonema of the same, more highly magnified and showing the refractive cells. Fig. 29.

Plant of Phnscum serratum, x 200. Fig. 30. Leaf of FissiJciu adiantoides showing young plants which
have arisen from spores which have fallen into the leaf.

(>4)
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prototiema, the other brownish, without chlorophyll, and divided by very few

septa. Of course the rhizoid part was below the soil. After the protonema

has reached a certain stage of development, an apical cell is produced, which

forms a bud and young leaves and stem by a series of divisions in several

planes.

There are some mosses that have very few leaves and rely upon a persistent

protonema to do the work of leaves. Such a moss is Pogoiuiliim bievicaule,

which is frequent on clayey banks and by roadsides, where the soil has so

recently been disturbed that other plants have not taken possession. Such a

plant furnishes the very best opportunity for obtaining protonema, and, if dried

specimens of this moss be soaked out, very satisfactory material can be obtained.

A specially interesting point about mosses is that the cells are so little

differentiated that a cell from almost any part of the plant may produce pro-

tonema under favorable conditions. Some mosses never produce spores, but

when dry become very brittle and easily break up into minute portions which

serve the purpose of spores. Many mosses go so far as to produce special

bodies for asexual reproduction. (See Plate II.)

"The adventitious formations which serve to propagate asexually the moss

plants are of two kinds,— bulbils, sometimes called gemma?, and brood bodies,

sometimes called propagula. In their simplest form, bulbils are little buds

without apparent central axes, and usually appear on the stem, as in Jf^ebera

(iiiiiol'uui, but may be located on any part of the moss plant. When shed, some-

times even before, they produce rhizoids and grow directly into the vegetative

plant. In their higher development, with rudimentary stems and leaves, they

appear in bud-like aggregations on the ends of stems, as in Leskea nervosa, some-

times on branches as well. In their highest development, their character as

shoots becomes apparent, with stems and leaves, as in "Dhrtvitim flagellare, grow-

EXPLANATION OF PLATE II. (Schimper, " Recherches.") Asexual reproduction by various methods.

Figs. I, 2, 3, 4 and 5. Radicular brood bodies (Brutknollen) of Funaria hygrometrica, showing different

stages of development, x 250. Fig. 6. Lower part of a leaf of Urlhnlricliinn oblusifatium, showing brood

bodies in different stages of development, x 100. Fig. 7 shows one of these bodies with the beginnings of

protonema, x 500. Fig. 8. A young plant of the same species developing from a radicular brood body. Fig.

9. Leaf uf Ortliiitrichum Lyelii bearing numerous brood bodies, of which two have developed into radicles

bearing radicular brood bodies, x 60. Fig. 10 shows a portion of the same leaf, x 250. Fig. 11 shows a

young plant of this species developed from one of these radicular brood bodies, fl, x 300. Fig. 12. Extremity

of a leaf of Orlhntrtchum phyllanthum with propagula, < 100. Fig. 13 shows two of the same propagula

more highly magnified. Fig. 14. Perichstium of Leiicohryiim glaucum, at the summit of which radicular

tomentum and young plants have developed. Fig. 15 shows a single one of these plants more highly mag-
nified. Fig. 16. A portion of a rhizoid of Phascum serratum. which has sent up a branch which in turn has

developed protonema, on which are brood bodies and young plants in various stages of development. Figs.

17, 18 and 19. Brood bodies formed in the axils of the leaves of Bryitm erylhrocarpum. Fig. 20. Branch

of IVebera (I'uhtia) annolina with a bulbil. Fig. 21 shows a bulbil, x 60. Fig. 22. Upper portion of a

stem of Aiiliicomnnim anJrogynum, showing a pseudopodium, x 'S- Figs. 23. 24 and 25. Brood bodies from

the same In various stages of development. Fig. 26. Upper end of a branch of Georgia petluciJa, showing

the cup-shaped involucre containing brood bodies. Fig. 27. .An isolated involucre. Figs. 28, 29 and 30.

Brood bodies removed from the involucre. Fig. 31. Leaf of Funaria hygrometrica, in which several of the

basal cells have developed protonemal filaments.
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ing into plants, however, in precisely the same manner as is done by the

simplest forms.
" Brood bodies are polymorphous and variously located. In their simplest

form they are deciduous rhizo-protenemata, which appear in clusters on stems,

often on midveins, as in Plciy;iotliccinm Roeseautim. They are, however, usually

more complex in structure, and are sometimes borne on specialized stems and

branches, the pseudopodia, as in Aulacom)num paliistre ; or in a cup-shaped in-

volucre, as in Georgia pelliiciild ; or on rhizoids ( Brutknollen ), as in some of the

Barbulas; or on the excurrent costa, as in Ulota pliyllmitlui ; or on the para-

physes, as in Pottia lipcir'ui ; or on the upper surface of leaves, as in Torlula

papilloma; or on both surfaces, as in Orlhotriclitim LyeU'ti ; or in fasciculate clus-

ters on the midrib at the base of the leaves, as in Grimmia lorqnata. In what-

ever form or position they appear, their function is the same, the reproduction

of the parent plant, which they accomplish by producing protenemata."*

Brood bodies are abundant on the rhizoids of Funaria in the greenhouses,

and are easily obtained by pulling up the young plants and carefully washing

ofif the adhering soil.

For young plants, the greenhouse is by far the most satisfactory place to

visit. Here will be found young plants of Funaria, Physcornilriiim, Lcplo-

bryum, and other less easily recognized species. Often the young buds with

but two or three leaves may be found on the protonema attached to these

young plants. Young plants may also be found in the situations mentioned

under protonema. Spring is the best season for obtaining young plants out-

of-doors, but a careful search will usually discover them at any season when the

ground is not covered with snow.

The leaves of mosses, as a rule, are but one cell in thickness, except at the

midrib and occasionally around the margin. Many species with small leaves

lack even the midrib. The thickened margin is usually found only in leaves of

comparatively large size, like those of Mnium and Biyum, in which cases the

thickened margin serves as an additional support. The cells of the midrib

(costa) and the thickened margin are usually longer and narrower than the

other cells in the same leaves.

For class use, several kinds of leaves should be obtained in order to show

the variations in structuret: Milium, to show hexagonal cells, costa and thick-

ened margin ; some of the smaller Hypiiums, to show ecostate leaves ; Cathariiica

or Po/ylrichum, to show the peculiar lamellae rising from the upper side of the

costa to furnish an additional surface for the absorption of light (the sex are

best seen in cross-section but can be seen on a leaf mounted entire); the leaves

of T/iiiit/iiini or Tlielia, to show the papillae so common on many moss leaves;

* Dr. G. N. Best, in the January, 1901, " Bryologist."

I
For illustrations, see the figures aiul plates in the text.
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also leaves of Dicramiiii, R/jinoniilriuin, Sphcr^iiniu and Fissitinis, to show their

special peculiarities.

In determining species, the position and arrangement of the leaves are

of great value. Unless otherwise stated, the leaves are arranged equally

around the stem. In some cases they are distichous and complanate, but

many species have the leaves complanate, i. e., arranged in one plane like

the pinnae of a fern frond, whose leaves are really arranged in several rows

hut have become twisted around so as to lie in one plane, much after the

manner of the Prickly Lettuce. Plci^ioihecium furnishes a good illustration of

such a case.

Leaves which are turned to one side instead of standing straight out from

the base are called secund, which is often used as a synonym for homomalous.

Homomalous means that all the leaves are secund in one direction, as in

Jlypiiuiii Hiicinaliiiii.

The position and amount of concavity, or of folding, varies a great deal

according to whether the plant is wet or dry. These characters are best

observed with a strong hand-lens, with the leaves all in position and as near a

normal condition as possible. Leaves selected for study should always be taken

from the median portion of a stem or branch, as those at the apex and, more

especially, those at the base are always very different in character from the

typical leaves.

Many species of mosses bear on the stems among the leaves other struc-

tures known as paraphyllia. These may be thread-like and simple or branched,

fimbriate like the lip of an orchid, or like minute leaves. (See illustrations to

the key of Tbiiid'tum.)

The moss has no true roots, only rhizoids. It lacks also the \ascular

bundles so characteristic of the higher plants, but in many species the

stem possesses a well - marked central strand of narrow elongated cells,

which serve to carry water lengthwise through the stems. This central

strand is usually correlated with the presence of a costa in the leaf, but

there are some cases where one is present and the other lacking. In many
cases the central strand is continued into the costa in the same manner that

the vascular bundles of the higher plants are continued into the midribs of

the leaves. The other tissues, shown in Fig. 14 of the glossary, are characteristic

of all moss stems, although the outer layers are often reduced in number or

in thickness of cell -wall.

The moss plant, as here described, is the gametophyte, or sexual gener-

ation, corresponding to the prothallial stage of the fern, and, like the fern

prothallus, bearing archegonia and antheridia. These are usually borne in

clusters, surrounded by leaves. The plants may be either monoicous or

dioicous.
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In nearly all the mosses excepting Sp/uii^uiiin and the Pleurocarpi, the

archegonia and usually the antheridia are borne at the ends of the stems. But

in the Pleurocarpi they are borne in axillary buds, or short branches, which

are often called flowers, as are also the terminal clusters of reproductive organs

in the other mosses.

The egg-cell in the archegonium is fertilized by an antherozoid swim-

ming in the dew or rain to the archegonium and down its neck, just as in the

ferns.

After fertilization, the egg grows in a manner similar to that in the ferns, by

absorbing nutrition from the gametophyte; but, unlike the fern, the sporophyte

developed from this fertilized egg is almost entirely dependent on the game-

tophyte for its nutrition during its entire existence, and might almost be said

to be parasitic upon it.

These actively swimming antherozoids are extremely interesting microscopical

objects under the higher powers, 400 to 500 or more diameters, but I have

always had difficulty in obtaining them in good condition. The time of ferti-

lization of the dififerent species of mosses varies, so that it would be possible to

obtain the motile antherozoids at any season of the year if one could know just

when to look for them. One must watch any given species with a great deal of

care, or the first indication of the presence of the reproductive bodies will be

the young "lances" of the sporophyte. The same species varies so, according

to season and situation of the plant, that one can never depend on any given

date for any species. The young sporophytes of Polylricbum coiinniuie, for

instance, may appear at any time from November, in New York City, to May,

in Vermont.

EXPLAN.ATION OF PLATE IIL (Schimper, " Recherches ")

Fig. 2. The male head of Polytrhhum junipennum, v lo. Fig. 3. .'\ntheri<iia and paraphysis of the

same, x 50. Fig- 4. The first beginnings of an aniheri<lium of Polytrnlium jormosum, merely a single cell

with chlorophyll grains, y- 150. Figs. 5, 6 and 7 show successive stages in the development of the same.

Fig. 10 shows the upper end of a nearly mature antlieridium and a cross-section of the same. Fig. 9 shows
an antheridium after the escape of its contents. Fig. 11 at the moment of the escape of the antherozoids.

Fig. 12 shows a mass of antherozoids still in their cells, which are yet attached to each other as in the anther-

idium, X400. Figs. 13, 14 and 15. Motile antherozoids in various positions, >; 600. Fig. 16. Two of the

same treated with iodine; the cell with its mucilaginous contents is contracted and attached to the spiral

fiber. Figs. 17, 18, 19, 20, 21 and 22. Different phases of the development of the anlheri<lia of Sp/ias^num

cymbifolium. Fig. 23. Antheridia of Sphatrnum before its rupture, x 150. Fig- 24. The same at the moment
of the escape of antherozoids. Fig. 25. Anthero/oid in its cell, as seen by Schimper. Figs. 26, 27, 28 and

29. Antherozoids free, as seen by Unger. Fig. 32. A perfect archegonium of the same, x 150. Fig. 33.

The same after fertilization. Fig. 34. I'he apex of the archegonium, a little earlier than in 33, x 250. Figs.

35, 36 and 37. Dirterent views of the same, showing in the last two the detachment of the upper cells. Fig.

37,V. Transverse section of the neck of the archegonium. Fig. 38. Portion of the neck of the archegonium,

X 300. Fig. 39. Upper portion of a rtliform paraphysis from an antheridial head of the same moss, showing
a conspicuous layer of extra-cellular substance, x 500. Fig. 40. .'\ club-shaped paraphysis from the same
head. Fig. 41. Clavate paraphysis from the antheridial "Hower" of Fiia/iria liyi-romelr'nii. x 40. Fig. 42.

Archegonium of If'ebera lessilis with the beginnings of archegonia at a and /> and paraphyses at f c. Fig.

43. Paraphyses of the same before decortication. Figs. 44, 45 and 46 show the same after decortication.

Fig. 47. Transverse section through a young calyptra of Milium hurinim taken near the top. Fig. 48. A
portion of the same, x 600, showing the spiral cell* unravelled at 11 a a.
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In order to get the best results, the plants should be collected a few days

before the antheridia are ripe and kept moderately dry for a few days,—not dry

enough to completely dry the plants; then, when the plants are put in water, the

antherozoids will break out in swarms. This, of course, is a result of adapta-

tion to the conditions of nature, for if the antheridia were to open in a dry

time they would entirely fail of performing their function. I have had the best

success with Polxlric/iiiin juuipcrimtni. Collect a week or ten days after the snow

has melted from over it and treat as directed above, and a fair degree of success

is pretty sure to follow.

The sporophyte, when fully developed, consists of a slender, bristle-like

stalk, the seta,* imbedded at its lower end in the tissues of the plant and bear-

ing at its upper end the spore -case (sporangium, or capsule). Over the

upper end of the capsule in young sporophytes is a little cap, or hood, the

calyptra, which is formed of the upper part of the archegonium somewhat en-

larged, and torn off from its base by the elongation of the infant sporophyte.

The calyptra falls off easily at maturity and the capsule usually opens by a

circular lid (operculum) which is easily detached from the lower portion of

the capsule (urn) when the spores are fully ripe. The spores then escape

through the opening thus made; their escape is not usually unrestricted, but is

regulated by a fringe of fine teeth (the peristome) around the mouth of

the urn.
* See Glossary.

EXPLANATION OF PLATE IV. (Schimper, " Reclierches.")

Fig. I. Capsule of Arrhidium in longitudinal section, x 125. Figs. 2,3,4 ^nd 5. Spores of the same
showing drops of oil in the interior and fragments of the mother-cell at a, x 250. Fig. 6. Contents of a spore.

Fig. 7. A longitudinal section of a young capsule of Sphagnum acutifoliitm sliowing at a the remains of the

archegonium, the liasal membrane of which surrounds the young sporophyte entirely. Thi> membrane
ruptures later on in the development of the sporophyte and forms the calyptra. At r is clearK' seen the l^ne

of demarcation between the lower end of the seta (sporophyte) and the moss plant (
gametophytc ) . Fig. 8.

Portion of a longitudinal section of a capsule of IVehera sessilis, x 250: (i, exothecial wall of the capsule, c A,

loose tissue uniting the interior exothecial layer of the capsule with the exterior wall of the archesporium ; </,

mother-cells showing in their interior the granules which later unite into four groups to form the spores; f,

interior wall of the archesporium; /, tissue of the columella. Fig. 9. Capsule of Funaria hyifiumelrica, nat-

ural size. Fig. 10 shows a longitudinal section through the same, x 100; a. operculum; b, annulus; si, neck
of the capsule in the region where stomata are found. Fig. 1 1 .

.•\ fifth-part of a transverse section of the

same (X250) at a little earlier stage of its development ; a, laver of primary mother-cells. Fig. 12. Four
primary mother-cells, of which the two at the right have their contents divided into two groups, x 500. Fig.

13 shows two primary mother-cells more highly magnified. In one of the two, groups of granules have he-
come separated by a cell-wall. Fig. 14 shows the division of the primary mother-cell at the right into four

primary mother-cells of the third degree. Figs. 15 and 16. The fourth and last degree of subdivision of the

primary mother-cells. Fig. 17. The cells in which the spores are formed. Figs. 18, 19, 20, 21, 22, 23, 24
and 25 show the same details of Polylriclnim foriiiosiim as have already been explained under Funaria. The
mother-cells, with their contained spores, are shown in Fig. 23 and more enlarged in Figs. 26, 27 and 28.

Fig. 29 shows a mother-cell after the emission of its contents. (Schimper states that Figs. 22-29 ^re all x 900,
but it appears as if there was some mistake if one compares 23 with 27.) Fig. 30. Portion of a transverse

section of a very young capsule of IVehera sessilis showing a portion of the columella and some of the

mother-cells at the moment of leaving the primary mother-cells; the contents of the former are already
divided into the four parts which form the spores. Figs. 31,32 and 33 show a portion of the same archesporium
with the spore of mother-cells in various phases of development, x 900. Fig. 34 shows perfect spores of the
same moss.
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The life-history of the moss might be compared with that of the fern in a

tabular manner, thus:

Moss Fern

spc/re spore

protonema protoncmal lilamcnt from the spore

apical cell apical ceil

buds which develop into the moss plant I , ...

. prothalluim
bearmg )

archegonia and antheridia archegonia and antheridia

egg-cell fertilized egg-cell fertilized

I

becomes oosperm oosperm

Sporophyte seta and capsule fern plant and sporangia

I spores spores

The notable thing about this comparison is that in the moss the gameto-

phyte is the lasting, nutrition-getting part of the plant, while in the fern it is

the sporophyte which is permanent and obtains the most nutrition.

The structure of the mature capsule (Plate IV) is worthy of a little more

careful attention. A longitudinal section through the middle of the capsule

shows an outer or exothecial layer of thick-walled cells, inside this a few layers

of thinner-walled parenchymatous tissue, then a layer of looser absorptive

tissue, with very large intercellular spaces for the circulation of the air and

carbon dioxide. Just inside this absorptive tissue and separated from it by

only one or two cells, is the archesporium, or spore-bearing layers, in which all

the spores are produced, and in the center a mass or column of parenchymatous

tissue, known as the columella, which extends beyond the spore-bearing layer

into the cavity of the operculum. In some cases, the operculum remains per-

manently attached to the columella after dehiscence. As is shown in the figure

of Archtdiiiw, in Plate IV, some of these characters are wanting in the simpler

forms.

In the exothecial wall of the neck or base of the capsule there are usually

stomata which serve to admit air and CO._. to the absorptive layers. The num-

ber of the stomata is very variable and the guard-cells are often confluent, so

that the stoma appears to be surrounded by a single cell of the shape of an

old-fashioned doughnut. The stomata may be either superficial or immersed,

i. e., sunk in the wall of the capsule and partially covered by other exothecial

cells. The position of the stomata in this respect is often of the greatest value

in determining species, especially in Orllintiithum. ( Fig. i and glossar\

Figs- 42, 43-)

The CO..., taken in through these stomata and assitnilated by the loose

absorptive layer within, constitutes practically all the nutrition taken in directly

by the sporophyte. The remainder of its nutrition is taken in from the game-
tophyte through the base of the seta, though there is no more organic connec-



LIFE -HISTORY AND STRUCTURE 25

tion between gametophyte and sporophyte than between tlie placenta and

uterus in the mammalia.

Between the edge of the urn and the operculum there is usually one or two

rows of peculiarly elastic and hygroscopic cells, known as the annulus, which

aids in the removal of the operculum when the spores are mature. The cells

of the annulus are usually rounded, not angular, at their upper extremity, and

their cavities are usually very small.

Fi(;iJRf: ( Sell i nip Recherclics

II. Simple annulus of Mt't'sia lo/ij^iseta, y 150. 12. Portion of tlie same more highly ni,ignirte(i. 13.

Part of the annnlus of Mnium /ionium, x 300. 14. Ihe same seen in section, and a little more highly mag-
nified. 15. Portion of the annulus of Fiinaria /lygrometrira, seen from the internal face, x 300. 16. A
single element seen from the side. 17. Portion of the epidermis of a young capsule of Funaria liygrometrica

witfi a newly formed stoma, x 30°. '8. A portion of the epidermis of llic mature capsule of the same moss
with several stomata. 19. A transverse section of a portion of the neck of a capsule of the same moss showing
two stomata at «, a. 20. Vertical section of the same portion showing stoma in proiile at a. 21. A stoma
isolated from a portion of 18. 22. Portion of the epidermis from the liase of a capsule of I'ulytrichum com-
mune showing stomata of very different forms, x 300. 23. Vertical section with stomata at a. a. a. 24.
Stoma of Diiicsoiiia potytric/ioii/es with a bit of the surrounding tissue. 25. V'crtical section through the neck
of lyi-llia trispa. 26. \'ertical section thi'ough stomata of !)ai.vsoiiia.
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The peristome of mosses is one of the most beaiititul and interesting struc-

tures of vegetable life. The teeth vary in number from four to sixty-four,

always being some multiple of four. They are often most beautifully sculptured

and colored, making microscopic objects of a great diversity of form and

coloring. The markings, like those of the diatoms, are produced by dififerences

in the thickening of the cell-walls. As the structure of the peristome has been

found to give the most satisfactory indications of the relationships of mosses,

and is, therefore, one of the most important factors to be considered in classi-

fication, it is of great importance to the student to thoroughly understand it.

The simplest type of peristome is that of Gcori^in, in which the tissue lying

within the operculum divides almost equally into four sectors (Fig. 2). In

Polytrichiim and its allies the teeth number thirty-two or sixty -four, and consist

of elongated processes, triangular in cross-section, made up of long, hollow

fibers formed by the absorption of the end walls of the cells which consti-

tuted the tissue in the earlier stages of its development. In both of these fami-

lies the teeth consist of bundles of cellular tissue, and are without joints or

external markings other than those caused by the outlines of the cells.

In almost all the other families of peristomate mosses the peristomes are

not made up of cells but consist solely of cell-walls, on one or both faces of

which there are engraved plates, or lamellae, consisting of lignin deposited

by the protoplasm which at first filled the cell cavities. The other walls of the

cells, from which the peristomes are made, are absorbed before the maturing

of the spores and the falling of the operculum.

For types of peristomes for general study Georgia, Polylrichuiii, ll'ibera sessi/is,

Dicraiiiini and Dicraiiclla or Fissideus, Barbula, Grimmia, Ortliotricbum, Fuiiariti,

Milium or Bryuiii, Hxpiinm, Lcskea and Foiitiiin/is are recommended. These are

common forms.

If one is curious to pursue the matter farther Biixbuuiiiin iiiihisicihi, Ciiic/idiiini

and Diiwsoiiia are recommended. An account of the structure of each of these

peristomes will be found here or in the systematic part of this work; but the

general account of the structure, functions and adaptations of the peristome

will be best given in this connection.

EXPLANATION OF PLATE V. (Scl.imper, " Reclierches.") Peristomes of variovis mosses

Fig. I. Of Georgia. Figs. 2 ami 3. Turliita alro-virens. Fig, 4. Portion of that of Chiiii./otus

ri/itirius. Fig. 5. Of Tortilla ruralis, x 50- Fig. 6. Of Torlutii canescens, x 150. Fig. 7. Of Rhacomit-
riiim canescens, x 25- Fig. 8. One-fourtli of that of Fissidens aJiantoiJes, x 50. Fig. 9. Portion of that of

Orlhotrichum stramineum. Figs. 10 and 11. Of Splac/inum sphaericum, in a moist and dry state, respectively.

Fig. 12. Of Tayloria splachnoides, x 590. Fig. 13. Of Catharinea undulala. •. 50. Fig. 14. Of Cinclidiitm

slygium, X 5o. Fig- I5- Of Buxbaumia aphytla, x 50. Fig. 16. Of Daiusonia polytriclioides. x 50. Fig.

17. Of Fonlinalis antipyrelica, x 50. Figs. 18 and 19 show portions of the outer and inner peristomes of the

last, X 300 Fig. 20. Portion of a tooth of Dichelyma jaliatum. Fig. 21. Portion of the inner peristome of

the last, X 300. Fig. 22. Portion of the double peristome of Mniiim hurnum. Fig. 23. Portion of the double

peristome of Funaria hygrometrica showing the segments opposite the teeth instead of alternating with them
as in Mniiim. Fig. 24. Portion of the membrane i>f the inner peristome of Buxbaumia aphytla, • 200.
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It has long been recognized that moss peristomes are strongly hygroscopic

i. e., respond by active motions to any changes in the amount of moisture in

their tissues. It has also been recognized in a general way that the peristome

played some part in the distribution of the spores, and that its hygroscopic

activity aids in this work; but very little attention seems to have been paid to

the details or to the extreme nicety with which the peristome in different species

has been adapted to do its work.

The spores of mosses must depend largely upon currents of air for distri-

bution, hence they must be securely protected from rain or dew, which would

mass and clot them together so that they would fall directly to the ground as

soon as liberated, to say nothing of the danger of premature germination and

decay.

Then, again, the spores must be liberated in small quantities, so that they

will not all be discharged at once but take advantage of breezes from difiFerent

directions and be sown at various seasons. They must also be well separated

or sifted, so as to be as widely separated as possible when they finally alight.

This sifting of the spores is accomplished by various interesting devices which

are specially prominent in mosses with pendent or horizontal capsules. In

mosses with a double peristome the inner peristome is usually the sieve, while

the outer protects from water by closing hygroscopically in wet weather. In

mosses with a single peristome both functions are often performed in a very

interesting manner by the single row of teeth.

In mosses with upright capsules there is less need of a so finely meshed
sieve, as the spores will not fall out but will be shaken out after the manner of

lily seeds. To assist in this shaking, the seta is often almost as elastic when
dry as a steel wire, and if bent to one side flies back with a jerk when released,

which scatters a small cloud of spores. In wet weather not only do the peri-

stomes close, much after the manner of chickweed pods, but the seta become
soft and flaccid. As the highest development of this sifting arrangement is of

no special advantage to mosses with an erect capsule, the inner peristome has

become more or less vestigial in those mosses which have erect capsules,

although they may be most closely related to species having cernuous or pen-

dent capsules with a highly developed inner peristome. Philibert, in his mas-

terly treatment of the structure of the peristome, calls attention to this corre-

lation of symmetric erect capsule with a degenerate peristome, but gave no

explanation for the very evident facts. In this connection he menUons .J iiomoJoii

viliculosits, Habrodon Notarhii and Pylais'ui polyantbti, calling attention not so much
to the inner peristome as to the disappearance of the fine horizontal lines which

mark the lower outer lamellae of the typical hypnaceous peristome. Most
striking illustrations of the correlation of the erect capsule with an imperfectly

developed inner peristome are furnished by Rrnclivthcchtni lunw'nniliim and its
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allies, Plagiothcdum lulehrholor, and the genera Pylahia, Eutodou, Ort/iol/ieciuni,

fsolheciiim and HomalolhcciiiDi. This also explains why Thuidiiim and its allies

have a perfectly developed inner peristome, while most of the Lcskecicea, hav-

ing erect capsules, have also imperfectly developed peristomes. I am inclined

to think that this principle, modified by an annual habit of growth, or a very

low minute growth, or both, will explain the lack, partial or complete, of a

peristome in Physcomilrium, Pultln, PIciiiiJiiiiii, Mollici viridiilii, and other species

of a similar habit and structure. It will also explain the degenerate condition

of the peristome in Orlhoiiiihiini and its allies. However, it seems very probable

that we do not yet fully understand why mosses like Pleuiidiitm do not seek the

assistance of a peristome in their spore distribution, and I would suggest that

this question offers a fascinating field for investigation.

An apparent exception to the perfect development of the inner peristome

in plants with pendent capsules is found in some species of Pu/ilin, notably

P. acuminata, Hornsch. The lack of cilia may possibly be explained by the

very slender capsule with narrow mouth— structural characters which would tend

to retard the escape of the spores.

Another peculiar and interesting fact is the similarity of capsule form and

peristome structure in mosses that grow on

trees, even though they belong to widely difiFer-

ent groups and families. Such mosses nearly

always have ovoid symmetric capsules and the

inner peristome much less highly developed

than in closely related forms having a different

habitat. Compare in this respect Oiibulrii/.unu,

Py/aisia, Biiniellia {Homalolbecium ) sitbcapillaliini,

Leskea, Thelia, j-Jiiowodo)!, Leucodoii and Neckcra.

This, of course, does not apply to mosses

growing at the base of trees, but only to those

that are truly trunk-growing species.

In Georgia the capsules are erect, and its four

teeth well separated when dry, as seen in Fig. 3,

3. Dip one of the dry capsules in warm water

for a moment and see the peristome close like

a tiny vise, giving an almost comical impression

of grim determination. (Fig. 3, 4.)

In Polylricbuw the teeth are sixty-four in nimi-

ber, and of themselves are usually so short that they would have little effect

on spore distribution, but they are all attached, by their tips, to the expanded

membranous upper end of the columella, forming a most effective and ingen-

ious pepper-box, entirely automatic in action. When the weather is dry, the

Figure 2

7. Half of .1 section of the peristome

and o|ierciiliim of Georgia (Telrapliis);

a. Operculum composed of a single layer

of cells: b. Tissue which fills the oper-

culum and which splits into four parts to

form the peristome. S. Peristome of

Georgia. < 40.
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Figure 3

I. Moist peristome of Po/yfrif/ium O/iioerue. R. & C. 2.

The same dry. 3. Dry peristome of Gfurf/a. 4. The same wet.

5. Four teeth of the peristome of Calharinea unJii/ata (L.),

Web. & Mohr. 8. Drv peristome of Rarhula amplexa. Lesq.
7. A perfect peristome of the same moistened. 6. An older peri-
stome of the same moistened. 6, 7, and 8 represent different posi-
tions of the peristome of Barhula amplexa. Lesq.* 7 shows the
peristome immediately after the removal of the operculum. 8 shows
the appearance of the operculum of a dry capsule from which the
spores are escaping. The loosely twisted mesh of the narrow teeth

forms a perfect sieve to control the escape of the spores. If you place
a peristome in this condition under the microscope without mount-
ing medium or cover-glass and hreathe upon it the teeth will

straighten perceptibly. If you dip it in warm water it will assume
the original position shown in 7. if it be comparatively fresh ; if it

be rather old and somewhat broken it may look like 6. The perfect
cone in 7 is, of course, a waterproof covering for the spores inside.

*As the peristomes were drawn by rclicctcd liehl, the basal membrane w.is scared;

teeth become shrunken in

width, and strongly incurved;

the columella also shrinks,

pulling the ends of the teeth

inwards (Fig. 3, 2). This

leaves ample room for the

spores to be shaken through

the openings between the

teeth. The columella shrinks

more at the margin than in

the central portion, causing

it to assume the shape of a

pie-plate. This upturned mar-

gin of the columella also en-

ables the teeth to remain

attached to its edge in their

changed position. In species

of this family with more

nearly erect capsules the teeth

are longer and often fewer in

number, making the escape

of the spores easier.

If vou take a capsule in

the condition represented in

Fig. 3, 2, and place it in warm
water for a few minutes, it will

assume the appearance shown

in I, and no spore can be

shaken out; although a care-

ful examination of the con-

tents of the capsule will show-

that the spores are not wetted,

as when mounted in water

they are still surrounded by

an envelope of air.

The pepper-box is closed,

but how? Kerner von Mari-

laiuTi' states that the teeth,

when wet, curve inwards so

strongly that the columella is

pressed against the mouth of

oiiceabie. tNat. Hist. Plants, 2 ; 814.
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the capsule, closing it effectually. Five minutes' study, however, will show any

one that the teeth do not curve in when wet, but, instead, straighten up and

outwards ; the columella also ex-

pands and becomes of nearly the

same diameter as the capsule. This

makes the openings lateral instead

of terminal. The teeth expand

enough laterally so that not a single

drop of water can enter or a spore

escape. In addition, the spores

seem to be protected by the nature

of their outer surface, for it takes a

very long soaking to wet them so that

they can be satisfactorily mounted

in water for microscopic study.

In those species of Polylric/iiim

whose ripe capsules become hori-

zontal or pendent (P. commune, P.

juiiipennum, P. siricliim, P. pilifentm ),

there is a crest down the inner face

of the teeth which bears cells which

are free at their outer ends, or these

cells may be united to each other by

their extremities. Lindberg, who
was the first to accurately describe

these structures, compares them to

a minute stag's horn attached to

the inner surface of each tooth. I

do not consider it proven that these

crests are accessories developed to

prevent a too free delivery of spores

in species with pendent capsules, but

I do consider the suggestion one

worthy of serious consideration.

Fig. 4, 2, shows the peristome of

Hvpiium in its dry state. Note how
the cilia fill the spaces between the

segments, forming a perfect sieve.

I shows the same peristome wet and closed so tightly that no water can get in

or spores get out. One can easily see from an examination of these two figures

the advantage of having the segments alternate with the teeth.

FlClRE 4

I. Peristome of Hypniim, moi>i. 2 Ihe same dry.

3. The peristome of Ceratodon purpureus, moist. 4.

I'lie same dry. 5. A dry peristome of Dicranum. 7.

The same moist. 6. The peristome of a Dicranum from
which the operculum had just been removed.
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This illustration is from a Hypuiim with a strongly curved capsule. If an

illustration were chosen from a species with an erect capsule the cilia would, in

most cases, be more or less rudimentary and the segments narrowed, as is

explained in the beginning of this topic.

In the same figure, 4, the dry peristome of CerciloJou purptircus is shown. The
loosely incurved teeth form a capital

sieve. 3 shows the same dry. The peri-

stome of Dicrmium, shown in 5, 6, and

7, is very similar to that of Ceratodon,

only the teeth are broader and less in-

curved when dry.

In Fo)itiihi/is, which is always sub-

merged, the peristome consists of a net-

work, through the meshes of which the

spores gradually escape. In Ciiiclidium

the inner peristome is a dome-like struc-

ture with apertures near the base, which

are opened and closed by the hygro-

scopic teeth of the outer peristome. (See

Plate V.)

A peculiar peristome of much the

*> same structure, but from a moss of an

entirely different family, is found in the

European moss, Orthotrichum callistomum

Fisch. These last two are so curious yet

so beautifully adapted for their work

that it seems almost like a fairy tale, and

would be scarcely credible if told of some rare unknown tropical plant instead

of having been seen and described by several of the most matter-of-fact

botanists. A somewhat similar arrangement is found in Ciiic/idium stygitim.

(See Plate V.)

Professor Karl Goebel, of the University of Munich, in his "Organography

of Plants" has made a classification of moss peristomes according to their adap-

tations for spore distribution. The following is abbreviated from his work:

1. "Mosses with a single peristome that is reflexed when dry, but when

moist serves to close the mouth of the capsule, e. g., the JVeisie^ in the Tortulacea.

2. Single peristomes that twist up and form a sieve when dry but close the

opening when moist, e. g., Ceraloihii, Dkramim.

3. Double peristomes in which the outer is reflexed when dry and the inner

acts as a retainer of the spores, or rather a sieve. Under this class he names

several types: Orlholnchiim, Fiiinnid, Cnnosloniinii, Hypiiacc.r, hoiiliiuiUs.

Peristome of Orllintrichum callistomum ( B
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4. In this class the columelhi acts as a stopper. It may remain attached to

the operculum, which then closes the opening by the swelling of the capsule in

moist weather, or it may partially plug the opening as in Pollia, or it may be-

come expanded at the end into an epiphragm attached to the teeth as in

PolytrichuDi.

Professor Goebel also suggests that the peristome may have originated from

a moss in which the capsule dehisced by splitting along the "sides, as in the

Hepcitico', but with the ends of the valves remaining attached.

The adaptations of the peristo.me having been studied the structure of the

various types will next be considered.

The peristome teeth of the Polytthluuccv, like

those of Georgia, have none of the joints or articu-

lations which are so conspicuous in the teeth of

most mosses. For this reason, as previously stated.

Mitten has united these two orders into a group

which he calls Nematodonte,^ in contrast to the

Arthrodonte.^, or jointed-toothed mosses. As in

Georgia, the teeth of the Hair-caps consist of a solid

mass of cells, as is well shown in Fig. 6, which F,f;, 5. Cross-section of a tooth

shows a cross-section of a tooth of Polylrichiim com- °^ Potytrkhum commiuu-.

mtiiie. These cells are very narrow, elongated, and without transverse walls,

these probably having been absorbed during the earlier stages of development.

These cells thus form narrow, elongated fibers, passing up one side of the

tooth, forming an arch and then passing down the other side, across through

the basal membrane to the next tooth and then up that, and so on. It one

were to take a pen and trace a continuous line around the edges of the teeth

it would well represent the course of these fibrous cells, which are illustrated

in cross-section in our figure. (Plate V, Fig. 13.) These lines can be easily

seen by examining the peristome under the compound microscope. The con-

tinuous fibers are best seen near the edge of the tooth.

The Arthrodonteae are divided into two groups, the Aplolepide.t;, mosses

with a single peristome, and the DlPLOLEPlDE,^, mosses with a double peri-

stome. The teeth of the Aplolepide^e are usually sixteen, either entire or cleft

down the middle, sometimes being cleft to the base, making thirty-two teeth

instead of sixteen.

In the Diplolepide^e the outer row of teeth appears much like the peristome

in the AplolepiJe^e, and almost always consists of sixteen teeth; the inner usually

consists of sixteen thin colorless elongated triangular segments, alternating

with the teeth of the outer peristome and united at bases into a membrane
which is often nearly half the height of the segments themselves, and continu-

ous around the mouth of the capsule. Between the segments and attached to
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the basal memhranc there are usually one or more slender hair-like cilia. The

segments of the inner peristome are often more or less split along their keeled

median line, much after the manner of the teeth of the peristome of the

Aplolepide^p ; for this reason and several other more cogent reasons, the two are

supposed to be homologous in spite of their dissimilar appearance. (See also

page 36.)

The foundation for all the peristomes of the Arthrodonteae is a layer of

sixteen large cells lying in a circle just under the operculum. Four of these

cells are shown in the accompanying cut of the cross-section (Fig. 7, 3 and 4),

through the capsule of Mnium and six in the cut of Rurbula. The peristomes

are formed by the thickening on both faces of the inner and outer walls

of these cells in the Diplolepide^, of which Mnium is a type, but in the Jplolepidete,

of which Barbiihi is a type, the thickening is deposited on the ventral or

Recherches.")

I. Transverse section through the upper part of a nearly mature capsule of Mnium horjium. This fig-

ure shows the upper portion of the archesporium with several spores; the columella occupies the upper portion

inside the peristome; the annulus is shown at the junction of the operculum with the mouth of the capsule,

X 120. 2. A portion of this section, x 500; a, annulus; b, outer peristome; c inner peristome. This section

shows clearly the method of formation of the double peristome. The teeth of the outer peristome are formed
by thickenings, or "plates," laid down on the inner and outer faces of the outer wall of a layer of cells extend-

ing around the capsule; these thickenings are continued along the top and bottom walls of these cells to form
the transverse bars or trabecula;. The inner wall of this same layer of cells becomes thickened to form the

inner peristome. 3 shows one-fourth of a cross-section through the same capsule and gives a good idea of the

way the thickenings on the top and bottom walls project into the cells, and of the keel-shaped form of the

segments or sections of the inner peristome. 4 shows a single joint of a tooth ; a is the deposit laid down on
the dorsal wall of the cell and h shows the deposit made on the inside. 5 shows the deposit laid down on
both sides of one of the bottom (or lop) walls of these cells at h, and the external deposit at a.
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inner wall only. In Barbiila uihuldla this row of large cells is matched by

another lying just inside it and in the adjoining (Fig. 8) corners of this

double row of cells, as shown in the cut; these bundles of four split radially

into two teeth, thus making the thirty -two teeth of Harbula. The basal

membrane in Barbuhi is formed by the thickening of the tangential walls of

these sixteen cells, instead of the thickening being deposited in the same man-

ner as shown in the cut.

In the corresponding cut ot Mitutni honiuni the inner and outer walls of these

sixteen cells are both thickened, the

cavities of these rows of cells being

nearly filled, as seen in cross-section,

by the deposit on the inner face of

the outer wall, which also is applied

to the horizontal walls of the cells

composing these rows in a manner

best understood by reference to the

figures of the longitudinal section.

(Fig. 7, 2.)

This row of sixteen large cells is in Milium bonnnii, as well as in most of the

Dip/olepidc^p, bordered on its outer side by a row of thirty-two cells, and the

median line, which is easily seen on each tooth, is where the vertical wall sepa-

rating two of these cells is joined to the wall which is thickened to form the

teeth, thus separating the external thickenings into two rows of plates, (Plate

V, Fig. 22, li), while on the inner surface there is but one row of plates.

It will need no explanation to show that the cross markings on the teeth are

caused by the top and bottom walls of the cells, of which the teeth are the

thickened vertical walls. The inner peristome is made by the much slighter

thickening of the inner walls of these sixteen cells on both faces. The number

of cells directly inside these sixteen is much greater than in BarbuUi. This

section is made through the basal membrane of the inner peristome, but the

keels extending out to the intervals between the teeth represent the segments

of the inner peristome, while the cilia are formed by the thickening of the

other portion of the inner wall of the large cell adjacent to points where it is

joined to the walls of the cells lying just inside. The number of cilia is thus

dependent upon the number of cells, and this may vary in different sections of

the same peristome, as shown in the cut. (See also, Plate V. ¥\g. 22, e.)

The cilia separate from the segments and from each other by the walls in the

intervals, being absorbed instead of being thickened as in the basal membrane.

When the cilia are appendiculate the thickening extends for a short distance

along the horizontal walls which join them. The teeth separate from each

other and the segments by the absorption of the T-shaped bit of membrane
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joining them. This is shown in the cut by a very thin line. As the section is

taken through the region of the basal membrane the inner cell walls of the

peristomial layer are uniformly thickened. In the region of the cilia this

would not be so.

The peristomes of the Hypnacea are almost exactly like those of Mniuni,

except that the outer basal plates of the teeth are ruled with very fine hori-

zontal lines, as shown in the cut of Raphidostegium recurviun. These are often

lacking, however, in degenerate peristomes of this family.

In Pylaisia Schimperi, P. intricata, and 'Runicll'ui (Hoiini/othcciinn ) sii/xtipi/lnliiiii

the membrane joining the teeth to the endostome fails to be absorbed, and

hence the two are adherent.

In Fiiuaria the segments are formed by the thickening of the ventral or inner

walls of the sixteen cells, instead of adjoining portions of two cells as \r\ Milium;

hence in Fitumia the segments are directly opposite the teeth instead of alter-

nating with them. Moreover, the exterior surface of the segments consists of a

single row of plates instead of a double row, as in Milium ; this last follows as a

necessity from the position of the segments. Referring again to the cross-section

of the operculate capsule of 'Barbu/a, it will be seen that the thickenings which

form the peristome teeth are all on the inner wall of the row of sixteen cells. In

Dicranum and most of the Aplolepidea the outer side of the teeth consists of a

single row of plates, like the segments in Fuiiarici. The median line is the

line of junction of the two rows of plates which form the inner side of the

tooth. For these reasons and some others not so easily explained, Philibert

has concluded that the peristome of the Aplolepide/e is homologous with the

inner peristome of the Diplo/epide^e. For this reason it seems objectionable to

speak of the endostome.

The peristomes of the Buxbaumiaci\e are intermediate between the arthrodont

and the nematodont types, and in the limits of the single genus Eiicalypla, as

defined by Schimper, there is an almost complete series connecting the two.

The elaboration of these is too complicated and lengthy a matter for a work

of the scope of this book. For those who wish to pursue the matter farther

I would recommend Philibert's classical articles in the "Revue Bryologique " or

my own less pretentious efiforts in the " Bryologist."



Illustrated Glossary of Bryological Terms'

This is not intended to be an exhaustive glossary of botanical terms, but a

glossary of those terms which are either confined to bryological works or are

used in a somewhat different meaning when applied to mosses. Thus the

common terms descriptive of leaves are omitted, except acumen and a few

others that are used in a peculiar or unusual way by some authors. V'ery few

terms are here defined that are sufficiently well explained in the common
phanerogamic botanies like Gray, Wood, or Britton and Brown.

Braithwaite's " British Moss Flora," Lesquereux and James' " Manual," and

Dixon and Jameson's "Handbook of British Mosses" have been largely con-

sulted, and an attempt has been made to determine the meaning of each term

according to the usage of all the authors accessible.

For most of the cuts we are indebted to the kindness of Mr. H. N. Dixon,

Mr. Jameson, and their publishers, who have very kindly allowed us the use of

the cuts in their " Handbook of British Mosses," a work which should be in

the hands of every moss student whether English or Atnerican. Figs. 43 and

46 are from Mrs. Britton's "Observer" article, by consent. Terms whose

meaning can be made sufficiently clear by definition are not illustrated as a rule.

.-Ic'uular, needle-shaped. Applied to the beak

of the operculum.

Acrocarpous, having the sporophyte terminal on

a stem or ordinary branch.

Acrocarpous mosses can usu-

ally be easily distinguished by

the erect habit, as shown in

the figure. (Fig. i.) The
old sporophyte often seems

lateral in acrocarpous mosses,

because the stem grows on

the next year from a point

just below the base of the

sporophyte.

Acumen, the gradually ta-

pering narrow point of an

acuminate leaf. (Fig. 2, b.)

Acumhialc, a term usually

applied to leaves that gradu-

ally taper to a narrow point.

A few recent writers use terms as applying only

to those leaves that are not uniformly narrowed

and limit the term acumen to that part of the

apex beyond the point where the narrowing be-

gins to be less abrupt. Ac-

cording to these authors a leaf

uniformly narrowed would not

be acuminate, no matter how

slender the apex. The au-

thor has followed this usage to

some extent in previous writ-

ings, but general usage does

not seem to sanction this re-

striction of the term.

A cumulation. Stce acumen and
lie. ;

acumiiiale.

^SS^egate, clustered ; usually applied to two or

more sporophytes from one perichaetium.

Alar cells, the cells at the basal angles of the

leaf, commonly different from the cells of the

*The figures of the (jjossary are numbered independently of the rest of the book.

(37)
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8
Frc. i

main part of the leaf, being shorter and often

nearly square, or inflated and hyaline, and often

highly colored. (Fig. 3.)

Amenlula, applied to the spe-

cial antheridia-bearing branches

of Sphagnum.

Amphithecium, the outer layers

of cells of the sporangium.

Angular cells. See Alar cells.

Androgynous, with antheridia

and archegonia in the same clus-

ter of leaves ; i.e., either synoicous or paroicous.

Annulus, a specialized ring of vesicular cells

between the mouth of the

capsule and the lid. These

cells are often highly elastic

and aid in removing the lid

when the spores are ripe

;

they have a peculiar appearance, which is well

illustrated in Fig. 4.

Anikeridium, the male reproductive

organ containing the antherozoids.

(Fig. 5.)

Antherozoid, the small flagellate male

cell which escapes from the antheridium,

and in wet weather swims to the arche-

gonium and down its neck to the egg-

^"^"
' cell in the bottom.

Apical cells, the cells composing the apex of the

leaf. They are often broader and shorter than

the cells of the middle of the leaf. ^
Apophysis. See hypophysis, the more cor- /

rect term according to Braithwaite. f^

Appendiculale cilia, cilia with small trans- Y
verse spurs attached at intervals along the

margin. (Fig. 6.) As these bars some-

times extend inward instead of laterally,

thev are not always visible in a strictly

dorsal view.

A rchegonium, the flask-shaped fe- Tta. 6

male reproductive organ. (Fig. 7.) See,

also, antherozoid.

.-Jrciiale (capsule), bent in a curve like

a bow. (Fig. 8.)

Ml .Ireolalion, the network formed by the

>"'«• ~ outlines of the cells of a leaf.

Articulate (teeth of peristome!, marked by

cross-bars as in Figs. 9 and 34.

Astomous (capsule), without a mouth. Used

of capsules which haxe no regularly dehiscent

lid.

lobes at the basal angles of the

leaf, usually consisting of cells

differing from those of the main

part of the leaf in size or shape

* or both. (Fig. 3 and Fig. 2, a.)

Properly used only when there is an

outward curve in the outline of the leaf

at the base, as in the figures, but often

used loosely to denote the , ij

basal angles of widely de-

current leaves.

Fig. s Autoicous or autoecious,

having male and female organs on

the same plant. According to Braith-

waite, there are three forms.

1. Cladauloicous, with the male

organs on a special proper branch.

2. Gonioautoicous, with the male organs in a

bud - like cluster, and axillary on a female

branch.

3. Tihizautoicous, male branch very short and

cohering to the female by the rhizoids.

,1, Basal or basilar celts,

A cells at the base or inser-

i^ol ''"" °f '^^ \ed.i, often of

lorn^ different shape and color

~D? from those of the main
"" part of the leaf.

''"' '" ''"' " Beak, prolonged nar-

row tip of the operculum. The opercula in Figs.

S and 10 are strongly beaked.

Bicostate, having a double costa, which is

usually much shorter than in leaves having a

single costa.

Bifarious, growing in two ranks.

Bi-sexual, synoicous.

Bistratose, of two layers of cells. ( Fig. 11.)

Bordered, having a margin different from the

rest of the leaf. !n Mnium
and Bryum the border con-

sists of a few rows of greatly

elongated cells, often in two

or more layers. (Fig. 12). In

some species of Fissidens (which

see) the border is of a different

color, but with little difference

in cell structure.

f^

\\
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Cancel/alt', latticed.

Bracts, a term applied to the leaves surround-

ing the reproductive organs. Those surrounding

the antheridia are called perigonial bracts or

leaves, and those surrounding the archegonia and

base of seta are called perichstial.

Bulbil, a minute bulb or bulb-shaped body,

usually produced for asexual reproduction. See

page 18 ; also end of glossary. /i
Crespilose, forming matted tufts or ///

cushions; e. g., Leucobryum. *~-A
Calyptra, the thin veil or hood cover- \

ing the mouth of the capsule. (Figs.

13 and 29.

)

i^'G. n

Canaliculate, channeled. Applied to leaves

with margins incurved, so as to give them a

channel-like form; e.g., the upper part of the

leaves of Dicranum fuscescens. A more complete

inroUing until the margins meet would make the

leaf tubulose.

Used of the endostome

of the Fontinalaces.

Caiiesceiil, rather hoary ;

e. g., 'Haromilrium cancs-

CfllS.

Ciifiluh/w, a rounded

head.

Ciipsulc, the enlarged

distal end of the sporo-

phyte ; it contains the

spores, and is sometimes
Krc, M , ,known as the sporangium.

(Figs. 8, 10, 15, 23, and 28.

)

Carinate, keeled like a boat ; e. g., segments

of inner peristome in Fig. 34.

Central strand. The middle of many moss

stems is made up of a bundle of much narrower

and more slender cells, known as the "central

strand." (Fig. 14.) This is usually continuous

with the midrib

or costa of the i®^r**^ "^^

leaves, rnuch \vi»-" /j
after the manner

of the vascular

bundles in the

higher plants.

Cernuousicap-

sule), drooping or nodding, somewhat inclined as

opposed to erect. (Fig. 15.)

Cilia, hair-like threads of the endostome, alter-

cap-

nating with the segments. ( Fig. 6 and Fig

f, and 34, (/.

)

Circinate, curved into a circle,

resembling Fig. 2, but still more

incurved, so that the apex is nearly

or quite bent around to the leaf

base; e. g., leaves of Hypnum un-

cinatum.

Cirrate or cirrhate, applied to

leaves which curl up in drying. Cirrate leaves

are more regularly curled than crispate leaves.

Cirrhose, having a wavy hair point.

Cladocarpous, having the sporophyte termina-

ting a short special fertile branch ; somewhat like

half-way between acrocarpous and pleurocarpous ;

e. g., Fontinalis.

Clathrale, resembling lattice-work.

Cleistocarpous, capsule opening irregularlv, not

by a lid or valves.

Cochleariform, rounded and conca\c like a

spoon or ladle.

Collum, the neck or tapering base of

sule. (See Fig. 28.)

Columella, the central axis of the

capsule ; around it and between it and

the outer wall of the capsule are borne

the spores. Sometimes the lid adheres

to it and is raised upon it, as in Fig. 17. ''"' ''

Coma, Comal tuft, a tuft of leaves at the tip of

a stem or branch.

Complaiialeioi lea\ es or branches),

flattened out more or less in one

plane.

Complicate, folded together.

Conferioid, formed of tine

"threads.
Fig. iS

Constricted, used of capsules that

become narrowed under the

mouth when dry. (Fig. 10. I

Contracted. See constricted.

Costa, the nerve or midrib of

a moss leaf.

Costate, having a costa.

Cribose (peristome teeth),

perforated with small aper-

tures. I Fig. 18. I

Crispate or crisped, frizzled,

curled and twisted in various wavs. ( Fi]

Cryptopore (stoma), immersed. See stoma.

I9-)
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Cucullale, hood-shaped, the apex curved in

like a slipper. (Apex of leaf in Fig. 20.)

Cucullale catypira, a calyptra that is hood-

shaped and split on one side only. (Fig. 13.)

C.ultrtfoim, curved like a short,

wide scimitar; e. g., the leaves of

Homatia Irichomanoides Jamesii.

Cygneous (seta), curved suddenly

downward, like a swan's neck.

Cymbiform, boat-shaped (used by

Dixon as a synonym of cucullatel;

e. g., leaves of Sphagnum cymhifotium.

'"' -° (The whole leaf in Fig. 20.)

Deoperculalc, applied to a capsule after its lid

has fallen off.

Dimidiate, split on one side.

Dioicous or dicecious, having the male and female

organs on separate plants.

Distichous (of leaves), in two opposite rows on

the stem.

Divisural inn-, the line down the teeth of a

peristome, through which they split. (The zig-

zag line down the middle of the teeth and the

line down the middle of the segments in Fig.

34-)

Dorsal, belonging to or on the back ; i. e., the

face of a leaf remote from the stem.

Ecostate, lacking a costa.

Emergent or emersed, half uncovered ; of the

capsule, when the perichstial leaves reach but do

not overtop it.

Endoslome. See under peristome.

Eiidothecium, the inner layers of cells of the

capsule.

Epiphragm, a membrane covering the mouth of

the deoperculate capsule ; in Polytrichum and

its allies it consists of the dilated top of the

columella. ( Fig. 15, a.)

EquilanI, having the leaf -bases conduplicate

and sheathing, alternating one above the other on

opposite sides of the stem.

F.reclo-patent, midway between erect

and patent.

Excurrent costa, a costa running out

beyond the lamina of a leaf. (Fig. 21.)

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

Exostome. See under peristome.

Exserled, elevated above the surrounding parts ;

of the capsule, when the perichaetial leaves do not

reach so high as its base.

Falcate, curved like a sickle. (Fig. 2.)

Fascicle, a bunch or cluster of leaves or

branches.

Fasciculate, arranged in bunches.

Fastigiate, of branches, all reaching an equal

height. (Fig. 1.)

Fenestrated, perforated.

Flagelirr, fine string-like branches; e. g., 'Di-

c ra n u m flage IIa re

.

Flexuose, bent
backward and for-

ward, or wavy.

Floziers, often

applied to the re-

productive organs.

Fruit, often ap-

plied to the sporo-

phyte.

Fuscous, dull
brown.

Gamelophyle or

gametophore, that
part of the plant

which bears the gametes or sexual cells. In mosses,

all the plant except the "fruit," or seta and

capsule.

Gemma, bud-like bodies, capable of reproduc-

ing the plant. Sometimes borne in special heads,

sometimes on the surface of the leaves. ( Fig. 22.

)

Gemmiferous or gemmiparous, bearing gemms.
Geniculate (seta), suddenly bent, like a knee.

Gibbous (capsule), more tumid or swollen on

one side than on the other. ( Fig. 23.

)

Glaucous, originally ap-

plied to plants covered

w ith a bluish white bloom,

but now applied to

mosses that have that color.

granulated, rough as with

sand.

Gregarious, growing near together or clus-

tered, but not in close tufts or mats.

Guides, a term applied to the large parenchyma

cells seen in cross-section of the costa of many

Dicrana. See, also, stereids.

Gymnostomous, w^ithout a peristome.

Hamate or kamulose, cur\ ed like a hook ; more
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sharply and abruptly curved than in falralf and

(ircinale.

Heleromalhus (leaves or branches), turned in

different directions.

Homomaltoiis, turned in the same di-

rection.

Hygroscopic, readily absorbing water

and thereby altered in form or direc-

tion. Hygrometric is sometimes used

with a similar meaning.

Hypophysis, a swelling of the seta

immediately under the capsule. (Fig.

15.)

Imbricated, closely overlapping each

other like the tiles of
l-Ki. 24

a roof. ( Fig. 24..

)

Immersed, covered up; of the

capsule when the perich<Etial

leaves project beyond it.

Incrassate, of the cell-walls, no, i!

thickened ; of the cells, having thickened walls.

(Fig. 25.)

Inflated, applied to the alar cells of leaves when

enlarged much beyond the size of the neighbor-

ing cells. ( Fig. 26.

)

Inflorescence, often applied to the clusters of

reproductive organs.

Julaceous, smooth, slender and

cylindric ; like a catkin or a

worm.

Lamella-, thin sheets or plates of

tissue; e. g., the plates arising

from the costa of the hair-caps and

their allies. ( Fig. 27. )

Lamellate, having lamelL-v.

Lamina, the blade or expanded ''"' -''

part of the leaf as distinct

from the costa.

Leptodermous, thin - coated ;

applied to capsules when soft

and pliable.

Lid. See operculum.

Limb, the upper part of a

leaf as distinct from the leaf

base.

Limbate leaf, a leaf bor-

dered by a part of another color; e. g., many

species of Fissidens, which see.

Mamillate or mammillar {Vid of the capsule).

convex with a short projection in the center.

( Figs. 28 and 29.)

Margined. See bordered.

Median leaf-cells, those from the

middle of the leaf.

Mitriform (calyptra),

cleft on two or more

sides, and symmetrical.

( Fig. 29. )

Monoicous or mona--

cious, having male and

female organs on the same plant.

Muricate, muriculate (ipore) , rough with mi-

nute sharp points.

Muticous, not pointed.

Neck (of the capsule), the lowest part just

above the point where it joins the seta. See,

also, cotlum.

Nerve. See costa.

Nodose, covered with knots or prominences.

Nodulose, covered with very small knots or

.prominences (the cilia in Fig. 34).

Ochrea, a thin sheath around the base of the

seta, terminating the vaginula.

Oo'sphere, the egg-cell or ovum found in the

base of the archegonium. (Fig. 7.) After fertili-

zation, by union with the antherozoid, it develops

into the sporophyte.

Operculum, the lid which closes the capsule

and, falling, permits the spores to escape.

10, 17, and 28.)

Packydermous, thick-skinned ;

walls of capsules or to cells when

firm and resisting.

Panduriform (of leaves), tid-

dlc-shaped.

PapilUr, minute rounded or

acute protuberances.

Papillose, rough with papilhe.

(Fig. II.) (Seta), rough with

small rounded or acute protuber-

ances. ( Fig. 30.)

Paraphyllia, minute leaf - like or

much - branched organs among the

leaves. I Fig. 31.) E.g., Thuidium.

Paraphyses, jointed hyaline hairs ' i'

growing among the reproductive organs.

32.)

Parenchymatous, cells with broad ends abutting

(Fi;
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on each other, not dovetailing into each other.

(The large cells in Fig. 12. J

ParoUous, having its ma!e and female organs

in the same cluster, but not mixed, the antheridia

being in the axils of

the perichiptial bracts

below the archegonia.

(Fig. 33.)

Paltnl, spreading

^'|G. !2 Fig n at an angle of 26°-45°

'(Braithwaitc): spreading at an angle of 45° or

more ( Dixon I.

Patulous, more widely spreading than patent.

Pedicel. See seta.

Pendulous, somewhat hanging or drooping
;

more so than in reniuous. ( Fig. 28. )

Percurreiit tosta, reaching to the apex of the

leaf, but not beyond.

Pericheetial. See bracts.

Perigoiiial. See bracts.

Peristome, the fringe surrounding the mouth of

the capsule upon removing the lid. This fringe

may consist of a single row of processes, known
.as teeth, as in Fig. g, or of a double row as in

Fig. 34. In the latter case the entire fringe is

still the peristome,

but the term is also

applied in a par-

ticular sense to the

outer row ; the

outer row is often

spoken of as the

exostome (b) , and

the inner as the

eiidoslome ( c) . The

inner row consists

of as many projec-

tions as the outer,

but alternating

with them ; these

are known as pro-

cesses or segments

(c). Between the
"

segments there are

often one or more slender hair-like processes

known as cilia. (Fig. 34, d ; Fig. 16, c.)

Moss peristomes, viewed with a compound

microscope, are among the most beautiful of

Jiatural objects. They are not composed of cells

(except in the Polytrichaceac and a few other

small families), but of thickened cell-walls. The
cross markings on the

teeth, segments and
cilia are the lines of

junction of the trans-

verse cell - walls with

the longitudinal cell -

walls forming the per-

istome. The radial walls are rarely

thickened so as to appear in any

way ; the divisural line shows the

place of their attachment to the teeth and seg-

ments.

The researches of Philibert y*-^ Vnrvr\nn/lny/

have shown that the endos-

tome, not the exostome, cor-

responds to the peristome of

the mosses having a single row

of teeth.

Phaneroporei stoma ) , superricial.

See stomata.

Pinnate, having numerous equi-

distant spreading branches on each

side like a feather. (Fig. 35.)

Pitted cell-ualts, those marked

with small apertures or depres-

e. g.. the cell-walls of the

leaves of Dicranum sco-

parium and other spe-

cies. ( Fig. 36.

)

Pleurocarpous, having

the sporophyte lateral on a short lateral special

branch. (Fig. 37.) Pleurocarpous mosses can

usually be recognized by the creeping habit.

Plicate, folded in pleats or furrows;

e. g., leaves of Camptothecium. (Fig.

38.)

Plicrr, folds of a plicate leaf.

Plumose, feathery.

Pluriseriate, many-ranked ; i. e., as

applied to leaves arranged in several ,^

rows along the stem. hi, 1.

Polygamous, with antheridia and

archegonia disposed in various ways on

the same plant. >v4t
Porose. See pitted. fig. 58

Primordial utricle, "the first laver deposited

within a cell." .As applied to the cells of the



ILLUSTRATED GLOSSARY OF BRYOLOGICAL TERMS 43

moss leaf it refers to the layer of protoplasm lying

next the cell-wall, which often is very conspicu-

ous when dried and shrunken away from the cell-

wall. As a character for use in the identification

of species it is valueless, because its appearance

is due to circumstances not well understood, and

is frequently present in some

specimens and lacking in others

of the same species.

Processes. See under peristome.

Proliferous, bearing y o u n g

shoots from the antheridial or

archegonial cluster of leaves.

Propagula. See end of glossary. nc !v

Prosenckymalous (cells), with pointed ends

dovetailing into each other. (Fig. 39.)

Prolonema, the green, branched, alga-like threads

produced from the spore and often persistent

during the lifetime of the plant produced from it.

Protonema and radicles differ chiefly in the pres-

ence or absence of chlorophyll, and either niay

develop the other.

^jj^
(Fig. 4.0.)

P s e II d p od ium, a

leafless branch resem-

bling a seta and often

bearing gemm,E.
''^-•>

.

'ri \;^ "^ (Fig. 22.) Of sphag-

FiG. 40 nuni, the stalk (false

seta) bearing the capsule.

Puhinate, like a cushion.

Quadrate (cells) , square or nearly so. ( Fig. 3.

)

Radicles, rootlets springing from the sides and

base of the stem. See also protonema.

Ramuli, minute branchlcts.

Rhizoid. See radicles.

Roslellate (operculum), with a short beak.

Rostrate (operculum ), with a long beak. ( Figs.

8 and 10.

Rosulale,\n the form of a rosette.

Rough. Same as papillose.

Rugose, wrinkled (in the case

of leaves it is usually applied to

transverse wrinkles); e.g., leaves

of Hypnum rugosum.

Scahrose. Same as papillose.
''"^- *'

Secuiid, twisted or turned to one side. ( Fig.

+ 1); e.g., leaves of many Hypnums. Not neces-

sarily curved as in the figure.

V*- 1

4\dlW^(

Mf^

Segments. See under peristome.

Seta, the stalk on which the capsule is borne.

(Figs. 8, i;, and 28. )

Sigmoid, curved like the letter S.

Spermatozoid. See antherozoid.

Sporangium, often applied to the capsule, but

by some authors restricted to the spore sac, or

inner sac of the capsule containing the spores.

Spores, small round bodies contained in the

capsule, serving the purpose of seeds, but in no-

way homologous with them. (Fig. 34., e.}

Sporopkyle or sporophore, the spore-bearing part

or generation. In mosses it consists of the seta

and capsule and constitutes the so-called fruit.

Spororogonium, the sporophyte or spore-bearing

part of the moss.

Stegocarpous, having the capsule operculate.

Stereids, the small thick-walled cells seen in

cross-section of the costa of some mosses, espe-

cially Dicranum. See the figure of the cross-

section of the costa of D. scoparium.

Stipitate, having a short stem. , ,„„

Applied to antheridia and arch-

egonia.

Stoloniferous stem, a slender

creeping stem with m i n u t e

leaves.

Stoniata, pores in the walls of

capsules, surrounded by special

guard - cells

and serving the same purpose

as the stomata in the epider-

mis of the leaves of the flow-

ering plants. They may be

superficial, as in Fig. +2, or

immersed, i. e., sunken and
'

"
nearlv covered with other

cells, as in Fig. 43.

Striate, marked with strise or slight furrows.

Struma, a goiter-like swelling on one side at

the base of the capsule. (Fig. to.)

Strumose, having a struma.

Substratum, the material upon which the plant

grows.

Silicate, decplv furrowed with longitudinal

channels. As applied to leaves, both striate and

sulcate really refer to the fold whose concave

surface is on the inner or ventral surface of the

leaf. Of the capsule, deeply furrowed. (Fig. 23.)

n :r>r

CM
vm
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Synoicoiis or synacious, having the male and

the female organs mixed together in the same

cluster. (Fig. 32.)

Syslilius, the lid continuing fixed to the colu-

mella, and thus elevated above the capsule when

dry. (Fig. 17.)

Tesiellale, checkered in little squares ;

applied particularly to the peristoraes of

some of the Tortulacece. (Fig. ++. )

Tomentose, covered with a thick felt

of radicles.

Tooth. See under peristome.

Trabeculate (peristome teeth), with

prominent transverse bars. (Fig. 9.

)

111- a Tubulose. See canaliculate.

Tumiii, turgid, appearing as if swollen from

pressure within.

Turbinate, top-shaped ; e. g., capsule of Bryum

turbinatum.

Twisted (seta). The seta of many mosses

twists strongly in drying. If the twist is such as

would be made by seizing the capsule and twist-

ing it to the right, it is said to be twisted to the

right. It is possible that this twisting of the

seta aids in scattering the spores.

Umbomate, round with a projecting point in the

center.

Uncinate, hooked, curved back at point. < Fig.

+ 1.)

Undulate, with an alternately concave and con-

vex margin, wavy ; e. g., leaves of l)i-

cranum undulatum.

Urceolate, shaped like an urn or

pitcher.

f'aginula, the cellular sheath sur-

rounding the base of the seta, origi-

nally the lower part of the archegonium.

J'eil, the calyptra. ^'^ *'

I'entral surface, the surface of a leaf

next the stem.

Fentricose, bulging on one side. (Fig.

+;)
f'ermicular, narrow and curved like

a little worm ; applied to leaf-cells.

Uerruculose or verrucose, covered with

Fig 4'> wart-like prominences. ( Fig. 46.

)

Vesicular, inflated like a bladder.

Ifally. See undulate.

Note.—According to Dr. Best, Fig. 23 illus-

trates brood bodies or propagula rather than gemma".

(See page 18.

)

These distinctions are not made in all works

on mosses and their omission from the glossary

was not noted until too late for full insertion.



LIST OF THE MORE IMPORTANT WORKS ON MOSSES
THAT WILL BE OF HELP TO AMERICAN STUDENTS

GENERAL WORKS

Lesquereux and James' "Manual of the Mosses of North America." The

only attempt at a complete manual; inaccurate and out-of-date, but still indis-

pensable to advanced students. S. E. Cassino & Company, Boston. $4.

Barnes and Heald's " Keys to the Genera and Species of North American

Mosses." Almost a necessity for any student of North American mosses.

Published by the University of Wisconsin. $1.

The files of the " Bryologist." Sample copies can be obtained of Mrs.

Annie Morrill Smith, 78 Orange Street, Brooklyn, N. Y.

Mrs. Britton's series of articles in the "Observer." These are out of print

and can be obtained with difficulty, but are charmingly written and full of

interesting information. They should be in the hands of every moss student.

" Mosses With a Hand-Lens," by the author of this work. The preface

of this work gives considerable information about it. O. T. Louis, 59 Fifth

Avenue, New York City. $1.10.

Dixon and Jameson's "Handbook of British Mosses" includes a very large

number of our American mosses, and is a most admirable and helpful book in

every way. The glossary cuts in this work are from this " Handbook." It can

be obtained of O. T. Louis for about $6.

MONOGRAPHS AND SPECIAL WORKS

Mrs. Britton's "Contributions to American Bryology" in "The Contributions

from the Herbarium of Columbia University." These include critical notes

and monographs treating of the following genera: Orthotrichum, Scouleria,

Bruchia, Physcomitrium, Weissia (Ulota), Coscinodon, Dicranella, and Leersia

(Encalypta). These are published in " The Bulletin of the Torrey Botanical

Club," and can be obtained of the editor of that publication for about

25 cents each.

In the same publication, Dr. G. N. Best has printed monographs of Thui-

dium, Claopodium, Heterocladium, and Pseudoleskea.

The author of the present work has published in the same periodical a

revision of the North American Eurhynchia, and a revision of the genus

Scleropodium. Also in the "Memoirs of the Torrey Botanical Club" a

revision of the North American Isotheciaceae and Brachythecia. 50 cents.
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A revision of the North American species of Fissidens was published in

the "Botanical Gazette," for 1897, ^'V Professor Chas. R. Barnes. This is now

out of print.

In the same publication for October, 1897, Professor L. S. Cheney pub-

lished a valuable monograph of the genus Amlystegium.

In "The Bulletin of the Torrey Botanical Club" for April, 1900, Mr. S. C.

Stunz published a helpful revision of the genus Neckera, under the name

Eleutera.

Part VI of "Canadian Plants," by Professor John Macoun, contains a great

deal of valuable information. Published by the " Canadian Geological and

Natural History Survey." 25 cents.

Some copies of that monumental work on American mosses, Sullivant's

" Icones Muscorum" and its "Supplement," can be had of Dr. B. L. Robinson,

Cambridge, Mass., for $18.



MANUAL OF THE MORE COMMON MOSSES OF
NORTHEASTERN UNITED STATES

KEY TO THE FAMILIES OF MOSSES

In using these keys the student is advised to turn to the ilkistrations in the

main part of the book, to explain any of the characters used in the key that

are not otherwise perfectly clear. A free use of the glossary is also suggested.

Two complete keys to the genera, one for fruiting and the other for sterile

plants, will be given in the last part of the book.

1. Plants whitish or light gray, scarcely appearing green ... 2.

Plants green, yellow-green, or dark green to almost black . . 3.

2. Plants of bogs; leaves with large colorless cells surrounded by

narrow green cells; capsules nearly ijlohiilar, ovoid when

dry and empty, without peristome Sphagiiacea.

Plants of moist shady places, growing in dense tufts or cush-

ions ; leaves showing but one kind of cells (except in

section); capsules elongated, with a peristome Lcucobiyea- in Dhranacea:.

3. Leaves in two rows, with edges apparently towards the stem . 4.

Leaves in more than two rows, or if apparently two-ranked the

edges of the leaves are not toward the stem 5.

4. Leaves apparently split on the inner edge and sheathing each

other and the stem, costate
;
peristome present Fhsidentaci'a'.

Leaves ecostate, not split at base, but forming a continuous

wing-margin along the stem in the sterile plants ; peri-

stome lacking Sctisloslegaceo'.

5. Acrocarpous 6.

Pleurocarpous 21.

6. Plants black or blackish green ; leaves with very thick cell-

walls
;
growing on trees or rocks 7.

Plants green to light yellow-green, or, if blackish, growing on

soil 9.

7. Capsule dehiscing by four valves, as in the Hepaticea-, almost

exclusively alpine or sub-alpine I ndrcnaccn'.

Capsule dehiscing by an operculum
;
peristome of 16 jointed

teeth S.

8. Peristome single (very rarely lacking), with teeth not united in

pairs, but usually perforate or bifid, richly colored and

rarely reflexed when dry. Plants often hoary with colorless

leaf apices, nearly all growing on rocks Grimmiacfn'.

Peristome double (with one or two exceptions), teeth often

united in pairs, rarely perforate, usually reflexed when

dry, inner peristome of linear erect segments. Plants very

rarely hoary, mostly tree-growing Orlhotiickacett

.

(47)
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9. Peristome of four large distinct uiijointed teeth Gtorziacea-.

Peristome having an inner plaited cone ; outer peristome of

shorter jointed teeth often present. Odd plants best rec-

ognized by a reference to the illustrations liuxbaiimiacfir.

Peristome lacking, or of more than four teeth 10.

10. Peristome of 32 to 64. non-articulate teeth ; calyptra densely

hairy with long whitish hairs (except Calharinea); leaves

with numerous vertical lamellae on the upper surface of

the costa. Plants large and very often dark colored, grow-

ing on soil Polylr':rha(err.

Peristome when present consisting of 16 to 32 plainly articu-

late teeth, frequently lacking 11.

11. Minute stemless (except Physcomilriella) plants with cleisto-

carpous capsules and usually persistent protonema . . . Epkemeraceo'.

Plants with stems, a few cleistocarpous or gymnostomous but

mostly peristomate ; protonema usually evanescent. . . 12.

12. Leaves papillose, at least above (except Aulacomn'tum) . Cap-

sules strongly plicate or furrowed when dry
;
peristome

double 13.

Plants not possessing all three of these characters i+.

13. Capsules nearly as broad as long, subglobose ; inner peristome,

without cilia or with cilia little developed Bartramlaaa.

Capsules longer than broad, subcylindric ; cilia of inner peri-

stome well developed Jiilacomiiiacfa-.

14. Capsules cleistocarpous ; leaves not papillose Bruchia in D'icranaceit.

Capsules cleistocarpous ; leaves papillose Aslomum in Torlulacea.

Capsules gymnostomous ; leaf-cells small, papillose Pott'ur and M-'eisia in Torlulacea.

Capsules gymnostomous, leaf-cells large, smooth Pkyscomilnum in Funariacea.

Capsules peristomate i;.

15. Peristome single 16.

Peristome double iS.

16. Capsules with a large swollen hypophysis, which is usually

larger and more conspicuous than the spore - bearing

part ; leaves not papillose ;
growing on decaying animal

matter Splachnaatr.

Capsules without hypophysis (some with slender necks) . .17.

17. Leaves papillose Torlulact^.

Leaves not papillose (except in Oncophoren-, one or two species

of Dicranum, and slightly so in Ceratot/oii) . See de-

scriptions and illustrations of these forms Dicranacerr.

iS. Inner peristome of cilia only; plants with the habit of

Potylrichiim Timmiaffrr.

Inner peristome of keeled segments, with intermediate cilia

often present 19.

19. Segments opposite the teeth ; capsules very strongly unsym-

metric with mouth one-sided Ftinariace/r.

Segments alternate with the teeth ; capsules less strongly

unsvmmetric 20.
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20. Capsules arcuate and unsymmetric, long-necked ; inner per-

istome of sixteen rather narrow segments as long as the

teeth or longer, without intermediate cilia ; leaf-cells small

(except A mblyodoii) Meesiacea-.

Capsules often pendent and symmetric, sometimes slightly

unsymmetric ; inner peristome with well-developed cilia

(except in a few rare species); leaves often bordered by

a margin of narrow elongated cells Bryaced.

21. Aquatic, long and floating, with leaves straight, or plants

shorter with falcate-secund leaves; capsules immersed or

emergent, never exserted Fonlinalace^.

Terrestrial (or a few aquatic, seldom slender or floating, with

capsules exserted on long setae) 22.

22. Leaves papillose (except species of Myiirella): leaf-cells short,

rhomoidal or subcircular Lnkeacea-.

Leaves not papillose, (slightly so in species of Leploilon,

Cryphea, and Bryhnia) 23.

23. Basal joints of peristome teeth marked with very fine transverse*

lines ; segments of inner peristome well developed, keeled ;

cilia present (inner peristome without cilia and with

narrow segments in many species with erect or suberect

capsules. The transverse lines, even, are lacking in most

of the species of the Climacfa- and Pylaisue.); leaf-cells

elongated, sometimes rhomboidal but never rounded in

the main portion of the leaf (except /"oro/Wf^KBOt . • . • llypiiacetf.

Basal joints of teeth without fine transverse lines ; capsules

symmetric, usually erect on straight seta? ; cilia of inner

peristome lacking; segments usually narrowly linear,

occasionally the inner peristome almost lacking. Prac-

tically all growing on the bark of living trees 24.

24.. Leaf-cells elongated as in the Hypnace<e ;
peristome teeth often

united in pairs. Rare, mostly minute mosses Fabroniare^e.

Leaf-cells short and rounded ; larger plants, many very

common 25.

25. Stems and branches flattened; leaves appearing two-ranked . SeckeiareiT.

Stems and branches nearly terete ; leaves not appearing two-

ranked Leucodonlacea-.

* See illustration of RaplnJosli')(ium rei'urfims.

tThe Ptcrygophvllacc;e wouKI come here if ue had species of that family-
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Family 1. Sphagnaceae. The Peat Mosses

The Peat Mosses (Fig. lo) are so different from the other mosses that

many bryologists do not consider them as mosses at all, but would put them

in a separate class. Their protonema is much like the prothallium of a fern,

and the stalk upon which the capsule is borne is not at all homologous with

the seta of the other mosses, as it is an outgrowth from the gametophyte and

not the lower portion of the sporophyte, i.e., it is developed from the moss

plant instead of from the fertilized egg-cell. The structure of the leaves is

also very dififerent from that of the other mosses. The cells of the branch

leaves are of two sorts, very large hyaline rhomboidal or elliptical cells with

the walls spirally thickened and often perforated by round pores, and the true

chlorophyllose cells, which are narrow and elongated and lie between the others.

A reference to the figures (Fig. 9) will make this arrangement clear. The
leaves of some species are pink or deep red and furnish microscopic mounts

of very great beauty.

Although the Sphagutue^ consists of but one genus, the number of spe-

cies is very large and the distinctions are very puzzling, so that only two

or three of the commonest and most easily recognized species are here dis-

cussed.

Economically, the Peat Mosses are of more value than any others. In many
portions of Ireland and Scotland peat is almost the only fuel supply of the

peasantry. In the United States there is an abundant supply of peat. Dana
estimates that there are 15,000,000,000 cubic feet in Massachusetts alone.

Cheaper and more satisfactory fuels are so abundant that peat is little used

in this country.

The memorable coal strike of 1902-03 called attention to our enormous and

easily accessible supply of fuel of this sort, and some attempts were made to

utilize this source of fuel supply. During the civil war, when coal was scarce

and high-priced, peat was used to a considerable extent, and if coal should again

become scarce and high-priced for any considerable time there is no doubt that

the peat supply of our country could be made to furnish fuel for its needs for

a century or more. At present it is not likely to compete with coal, because

people are unfamiliar with its use and the demand has not warranted any great

investment in plants for scientifically preparing it for market. Those interested

(50)
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in the matter should read an article by Mr. S. Power, in the "Outlook" for

January 17, 1903.

Peat Mosses grow in and near water in swamps. They keep growing at

the top and dying below. Sticks, leaves, and other vegetable matter is washed

in among the decaying stems. The whole mass, being saturated with water,

decays slowly, leaving a black substance whose combustibility depends upon

the purity of the carbon. The " muck " of the farmers is an incomplete or

impure peat.

Peat Mosses grow into small ponds from the margin and frequently fill

Figure 9. (Schimper, " Reclicrches")

13. Voiing leaf of Sp/iiii;>ii:m rymbifolium, x 250. 15. Portion of 13, x 600. 16. Upper portion of a

leaf of S. cymbifalium, x 150- 17. Portion of a leaf of .V. miicrophyllum, x 400- '8- Portion of a leaf of

5. cymbifolium showing at b a portion of a transverse section of the branch upon which the leaf grew, x 600.

19. Portion of a leaf of i'. acutifoUum. x 600. 20. Hasal portion of a leaf of i". aculifoliiim with a few cells

from the cross-section of the branch; at 21 is shown a single large colorless cell, x 600. 22 and 23. Portions

of cross-sections of a leaf of the same, x 600.
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them cntirclvi forming ijiiaking bogs. In otlier instances there is a small black,

pool in the center of the bog,—all that remains of a much larger body of water

that once occupied the whole area now occupied by the bog.

These bogs are very treacherous, and men and animals not infrequently

perish through being engulfed in the black slimy mud. There is some anti-

septic property in this mud which preserves animal and vegetable tissue for a

long time. Huge logs are often dug out of these swamps in a condition fit

for excellent lumber. In Ireland, the body of a woman dressed in hair-cloth

was unearthed from under eleven feet of peat, where it must have lain for

centuries.

Peat Mosses absorb water very freely and serve to hold back the water that

falls during heavy storms, preventing floods and retaining the water until it is

more needed. Because of this absorbent power these mosses are much used

by florists for packing flowers and by stable-men for bedding.

These mosses are easily recognized by their light gray-green color (some-

times pink or red at the top) and their peculiar shape, which is well illustrated

in the figures.

Professor Goebel, in his Organography referred to on page 32, gives an

interesting account of the method of spore dispersal in Sphagnum. According

to him, the ripening capsule absorbs air, and when fully ripe the sun's rays dry

out the moisture, causing the capsule to shrink in all directions, but a great

deal more transversely than longitudinally. This gradually compresses the air

until the lid of the capsule is forced ofif with an explosion that has throun the

spores as far as four inches.

Although Professor Goebel did not mention it, it seems to me that this

explosion is very probably "touched off" by passing animals or even by sudden

breezes so that the spores will find a ready means of dispersal. Certain it is

that the spores will escape in dry weather, which is most favorable for wide

dispersion.

SPHAGNUM Dill.

The Peat Mosses of Europe and America are the same in the main. There

are, according to recent continental authors, a great number of species, which

it requires all the trained ability of an expert to recognize. But for our pur-

poses there are two easily recognized groups, each of which contains many
so-called species.

The Spoon-leaved Peat Mosses, Fig. 10, c, c'.f ", are easily recognized by their

thick branches and their broad spoon-shaped leaves. The acute-leaved Peat

Mosses are figured in rt, a\ and h, b. Figure b represents the Acute-leaved

Peat Moss which is common in all the peat bogs of Europe and America.
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It is often tinged at the top with a bright red or crimson color. The Squarrose

Peat Moss is one of the acute-leaved group, but is easily distinguished by the

spreading tips of the leaves, as is indicated in Figs, ti, a' . The branches are

much stouter than in the Acute-leaved Peat Moss.

FlOl'RE lO

a. sphagnum sijuarrusum, Pers. b. S. acutifilium, Elirh. c. S. cymbijoliut,

(Ehrh.) Hedw. d. Capsules of Sphagnum.
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PLATE VI. (Biy. Eur.) AuJrc,,-a pelrnfhVa

Figs. I, 2, 3, ami 4. Plants natural size. Figs. 5. 6, 7. 8, 9. 10, 11. anil 12. Different sizes and shapes

of leaves. Fig. 13. Antlieridial biul. Fig. 14^. Areolation o( extreme apex of a stem leaf. Figs. 16 and

17. Archegonial bud and perigonial leaf, respectively. Figs. 18 and 19. Different stages in the development

of the young sporophyte. 19.v and 20. Transverse and longitudinal sections of the capsule. Figs. 22. 23,

24, ami 25. Spores. The other figures are self-explanatory.
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Characterized chiefly by the dehiscence of the capsule, which spHts into

four valves after the manner of the HepaticjE, the valves remaining coherent

at the apex; also by the absence of any air cavity between the capsule walls

and the spore sac.

Family 2. Adreaeaceae

The only family of the order. Mosses of alpine or subi

growing upon granitic or slaty rocks; with

the habit and appearance of Giiinmici. The
appearance is always dark, sometimes black,

and the leaves are very brittle and so dense

that they need to be soaked in a solution of

caustic potash for a few moments, in order to

make their structure apparent under the mi-

croscope. The presence of chlorophyll in the

leaves is not apparent except in very

young leaves. There is very little dif-

ference in the sporophyte in the dif

ferent species.

ANDRE/EA Ehrh.

The Only Genus of the Family

A. petrophila Ehrh. is com
mon on exposed

rocks in the moun-

tains of our range.

It is easily dis-

tinguished from any

species of Grimmia

or Orlholrid.mm by

its lack of a costa,

and it is much
more slender than

Hedii'i^id, and uith-

dpine habitat.

Le.if, leaf sections

1
Rolliii. (Bry. Eur.)

, and arcolation.
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out hyaline points to leaves. The other points in its structure are best made

out from the illustration.

A. Rothii W. & M. {A. nipcstrh of many authors) occurs with the pre-

ceding and occasionally descends to lower levels on exposed rocks. It has

been found along the Hudson, at Yonkers. It is easily distinguished from

A. pelnphild by the strong costa reaching to the apex of the leaf, or beyond.

Figure 12. AnJrraea crassinervis. (Br)-. Eur. 1

5 and 6. Leaves. 6a, bhb, and bb. Areolation of apex, median margin, and base, respectively.

10, and ir. Antheridial bud, perigonial leaf, and different stages of antheridial development.
8. 9.

A. crassinervia Bruch is so close to the last as to be with difficulty separable

from it. The leaf is much more narro\Alv contracted above the base, so that

there is little or no lamina in the upper portion. This species appears to be

the least common of the three.

The last two species, if sterile, will be with difficulty distinguished from

Gnmmi(j, by one not familiar with them, unless comparison with authentic

specimens is possible. The time of maturing spores seems to be spring in each

of the three species. In J. pfiropbila thev mature in May and June.
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SUBORDER I. NEMATODONTEAE

Peristome teeth solid, not transversely barred (very faintly so in Ihixhiuimia)

,

derived from several concentric series of cells of the sporogonium.

Family 3. Georgiaceae

All of our mosses belonging to this family are distinct in the four-parted

peristome, each of the four teeth being composed of a solid mass of cellular

tissue. (See Introduction, p. 29.) The leaves are ovate or lanceolate, smooth,

costate, leaf-cells rounded-hexagonal.

GEORGIA Ehrh.

The botanists of precedmg centuries were often under royal patronage and

frequently found it convenient to pay their respects to kings and queens. Thus,
Georgia is named for King George III of England, and Catharinea for Empress
Catharine II of Russia.

G. pellucida (L.) Rabenh {Tetraphis pelliicidii of many
authors) is very abundant on decayed stumps in moist

woods. On the western end of Long Island, where de-

cayed wood is scarce, it grows luxuriantly on the banks

of brooks in swamps, the black peaty soil being as rich

in organic matter as decaying wood.

The Flagellate Dicranum, which in New England
grows almost exclusively on decayed wood, on Long
Island and southwards has a habitat similar to that of

Georgia. This goes to prove that some mosses grow-

ing on decayed wood are true saprophytes, although their * Gemmiferous branch, x 2....
,• , ,

<- Capsule, X 10. (/. Peris-
saprophytism has not gone so far as to enable the tome, x 20. See also. Plate II

plants to dispense with chlorophyll. "'"' •"'§*• ^ ^"'^ 3-

G. pellucida has two characteristics that will serve to make its identification

easy. Its peristome consists of four long teeth that are readily distinguishable

under the lens. It is the only common moss with this number of teeth in the

KiGURE 13

a. Georgia pellucida, x 2.
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peristome. The other character is the possession of slender branches bearing

cup-like clusters of leaves. In this cluster of leaves are minute green bodies,

gemmae, which fall off and give rise to new plants in the same way that the

bulblets of Cystopteris give rise to that fern.

It fruits very abundantly and the capsules persist for a year or two, so that

there is no difficulty in finding or identifying it. The capsules are in the best

condition late in autumn.

G. Brownii (Dicks.) C. M. (Tt'lroduiiliiim firozininiiiim, Schwaegr. ) is a very

rare species found in less than half a dozen places in North America. It is a

very small plant with a very few minute leaves at base; entire plant, including

sporophyte, less than ic" in height; capsule oval, leelh very broadly triangular,

almost equilateral. This species has been found in the mountains of Maine and

New Hampshire and in Newfoundland. It often grows inverted on over-

hanging rocks.

Family 4. Polytrichaceae

Plants usually of a large size, the simple or slightly branched stems growing

from a creeping underground stem (except Pogonatiim brevicaule and P. brachy-

phylliiin ). Stems with a central woody strand, which is the nearest approach to

a vascular bundle in the non-vascular cryptogams. (See Fig. 14 of Glossary.)

Leaves usually narrow, with the base sheathing or at least with the basal part

of the leaf hyaline with larger cells; the costa bears on its upper surface, except

at the hyaline base, longitudinal strips of tissue ilamelLe) one cell thick and attached

to the upper surface of the costa by one edge; the upper cell of the lamella is often of a

different shape from the others, and seen in cross-section is of great value in determining

species. The upper leaf cells are usually hexagonal. The plants are usually

dioicous with the anthcridia borne in conspicuous terminal rosettes. Capsule on a

long smooth seta, large, cylindrical or prismatic, with 4-6 angles. Calyptra

cucullate, covered with a dense felt of hairs, or al least roughened at apex with short

spinose projections. Peristome of ^2 or 6^ teeth, short, wilhoul joints, triangular in

cross-section. (See p. 33.) Cohiuiclla expanded at the lop into a circular membrane,

the epiphragm, zvhich is attached lo ibe tips of the leclh, and helps control spore

distribution. (See Fig. 3.)

The plants of this family are among our most common and conspicuous

species, and the student will be sure to fall in with them in his first day's study.

KEY TO THE GENERA

1. Capsules square or six-angled Potyliictum.

Capsules cyliiidric 2

2. Calyptra hairy; leaves not crisped when dry Pogonatum.

Calvptra not hairy; leaves crisped when dry Calhariiiea.
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CATHARINEA Ehrh.

Leaves not sheathing and but slightly embracing the stem, linguhite or o\ate-

oblong, crisped when dry, with a few (1-7) narrow lamella; margins bordered,

serrate, teeth often in pairs. Calyptra merely roughened with a iew vestigial

hairs. Capsule cylindric, often somewhat curved; operculum long rostrate;

peristome of thirty-two teeth.

The sporophyte of the Catharineae is in good condition from late autumn
to early spring.

KEY

1. Capsule 4. : I ; leaves not at all wavy on the margins when moist, lamella- incon-

spicuous cris;>a.

Capsule 6-8 : i ; leaf margins wavy when moist 2.

2. Midrib constituting g-fi] of leaf undulata.

Midrib constituting s-t of leaf anguslala.

C. undulata ( L. ) W. & M.
(Wavy Catharinea). Leaves

Ungulate, strongly undulate
when moist and strongly
spinose at the back; lamellae,

3 to 6, 3 to 5 cells high. (See

Glossary, Fig. 27.) Occasion-

ally specimens are found with

two or more setae from a

single plant.

The Wavy Catharinea is

one of the very c o m m o n

mosses, occurring everywhere

in eastern North America. It

seems to be rather rare on

Long Island, but in most parts

of the country it is exceedingly

common. It grows best on

moist shady banks of brooks.

It can be easily recognized

by its long slender slightly

curved capsules and leaves

strongly crisped when dry.

C. angustata Brid. (Narrow-leaved Catharinea) resembles the Wavy Cath-
arinea very closely, but grows in dryer more sandy soil, and is usually much
smaller with narrower straighter capsules, as shown in the cut. The only sure

FUHRH 14

rt, II. a. Catharinea undulata, wet aiul dry, v z. ami cap-
le X 5. h. Leaf < lo. c, c. Capsule and leaf of C. aiii;ustala

5 anil 10, respectively. See, also, Plate V, Fig. 13.
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way to distinguish them is l)y the leaves. The differences are shown in the cut.

Although the leaf of the Narrow-leaved Catharinea is narrower, the midrib is

much broader, constituting one-third to one-quarter the breadth of the leaf.

The lamellas are 5 to 7 and from 5 to 8 cells high.

C. crispa James is a rare species in most parts of the country, but it is

common in the swamps along the south shore of Long Island. It will probably

be found fairly common along the Middle Atlantic coast.

Its leaves are oval oblong, thrice as broad in proportion to their length as

those of C. uiidii/ii/ii, nol al all ivnvy ivhcn moist, and not spinosc upon the back;

the lamellae are r to -/, Ion- and ind'ntinct, appearing as darker lines on the costa,

but not materially increasing its apparent width. The capsule is much shorter

than in either of the other species.

Sterile, this species is almost sure to be mistaken for a Mninni, but a careful

examination of several leaves will be sure to show the presence of lamellae.

POLYTRICHUM Dill. The Hair-Cap Mosses

The Hair-Cap Mosses, called Bird Wheat in many localities, are the largest

and most highly developed of all our mosses, and by reason of their size and

common occurrence are familiar objects to nearly every one. Many an old

field and meadow is carpeted with the dark rich green of the Common Hair-

cap. The farmer, however, votes it a pest, as it often entirely supplants the

grass over large areas of meadow.
The hairy cap that gives this genus of mosses its name is composed of

long hairs growing from a little scale-like body, the calyptra proper, at the

top of the capsule.

The Hair-caps, in common with most other mosses, are subject to great

extremes of moisture and dryness, and their appearance when dry is very

different from what it is when moist, as the leaves fold up against the stem to

check the rapidity of evaporation. Some plants that do not produce a sporo-

phyte end in a rosette of highly modified leaves. These are the male plants,

and among the leaves of the rosette are numerous antheridia. The male plants

of many other dioicous mosses end in a similar rosette.

Pogonatum is put with the Hair-caps by some authors, but is readily

distinguished by the cylindric capsules. In other respects there is very little

to distinguish the two genera.

The leaves are large, not bordered, ii.'it/i a sheathing membranous base and

very numerous straight lamella occupying the greater part of the width of the

leaf above the base; upper cell of the lamella' differentiated.*

* In making cross-sections of tlie le.ives to deterniinc the nature of the terminal cells of the lameilx. the

upper portion of the leaf shouUi he used, as these cells are not characteristic near the base.



PLATE VII. (Siilliv. "Icones.") Calharinea crhpa

Fig. I. Plants natural size. Figs. 2 and 3. The same magnified. Figs. 4 and 5. Stem leaves. Figs. 8

and 9 show the apex and basal cells, respectively, of the same. Figs. 10 and 11. Transverse sections of stem
leaves. Figs. 6 and 7. Perigonial leaves. Fig. 19. Apex of the calyptra, with a hair from the san e shown
at 20. The other figures are self-explanatory.
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Capsules prisimilic, four- lo six-an^lcii, often nearly cubical. Peristome teeth

generally sixty-four.

KEY
1. Leaf margins serrate, not infolded 2.

Leaf margins entire, thin and infolded '

4.

2. Terminal cell of the lamellae fiat-topped or notched in section ; capsule four-angled. . 3.

Terminal cell of the lamell<p rounded ; capsule ovoid, obscurely 4- to6-angled, beak

long gracile.

3. Capsules cubical, beak short commune.

Capsules much longer than broad, beak long, neck tapering Ohloense.

4. Plants of dry situations, small ( i
"^"i to 2 '^"' ) leaves with long white awns piliftrum.

Plants larger, leaves without white awns 5.

5. Plants of lowlands without felted radicles ; capsules 3""" to 5""" long junipeiinum.

Plants of alpine or subalpine regions ; stems covered with a dense felt of radicles,

capsules 2"™ to 3""" long slrittum.

Our species are readily divided into two groups, as shown in the key. One
with serrate plane margins and the other with margins thin and infolded, not

serrate except at the extreme apex. The plants are so large and the characters

so well defined that there will be no need to make use of microscopic characters

except perhaps in the case of P. gracile. These species are all earth-growing.

P. commune L. (Common Hair-cap) is our largest moss, sometimes having

stems a foot long, although usually much smaller. It is one of the most widely

distributed of plants, being found in all parts of North America, in Europe
and in Asia. It is also one of the very few mosses put to some economic use.

The Laplanders use it to stufT pillows and beds. In England it is sometimes

used for brooms.

The leaves of the Common Hair-cap are very thick and strong, with a

thinner clasping base and serrate margins. The young sporophytes appear in

late autumn or early spring and the capsules mature in June or early July.

The Common Hair-cap is variable in nearly all its parts. The var.

perigotiiale is a form with very long whitish membranous and long-awned peri-

chaetial leaves. The var. uliginositiii has the leaves spreading-recurved when

dry; the stems more slender and less rigid than usual. On Mt. Washington

I find a form of this variety that differs from the ordinary P. commune mainly

in the spreading-recurved leaves and smaller capsule with longer beak; calyptra

not reaching below the base of the capsule when fresh and fully developed.

This is, I believe, the first record of var. uliginosuni east of the Rockies. It

varies so much from the typical form of the variety that I have ventured to

call it var. *uliginosum forma Jf'ashiiigtou'unnini.

P. Ohioense R. & C. (Ohio Hair-cap) without the sporophyte, is not

readily distinguished from the Common, as leaves and general appearance

* See the " Bryologist," May. 1903.
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I, lo, and II. Pdlylriihum Sinilhi/r. 2, 3. 12, and 4. /'. Ohiiirnfc. 5. /'. cotnmnnc. 6. /' lummiinr,

pressed when wet with leaves expamled. 7. /'. (iimmunc iilii^iiiiisiim forma ll'iisliitiiiliiiiiiiinim . S. /'. mm-
mune uliginosiim, from the State of Washington. 9. P. rrtmmiinc perii^oniale .

showing; the elongated

|ierich:ptial leaves.

are very similar. But with the sporophyte present the distinctions are clear.

In ¥\gs. I) and </, note that the capsule of the Common Hair-cap is almost cubi-

cal, that the lid has a very short beak, antl that the capsule is entirely covered

by the calyptra. The capsule of the Ohio Hair-cap ( c ) is elongated, slender,

with a tapering neck; lid much longer, beaked. The lid

and the calyptra of the Ohio Hair-cap fall early in June, very

soon after the spores are ripe, and it is not always easy to

find either in position; but, if the calyptra be found, it will

be seen to cover the upper portion of the capsule only.

The Common Hair-cap, although occurring in woods, is

most common in open fields. The Ohio Hair-cap is most

frequent in shady, more moist spots, often in deep woods.

On Mt. Mansfield, Vermont, I find a derivative of P. Ohiociisi\ which I have

nameil P. Siiii'l/ii,/',* Cjrout. It is distinguished from P. Oliiuonc by its smaller

In honor of Mrs. .Xnnie Monill Smith, '

' Krvologist,
'

' Mav. 1903.

Fir.uRR 16

Lamella- of/'. Smillu<r.

h. Of P. gracile
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size tliroughout (
2''"i

l-".K^-\ with leaves about 5'""' long, exclusive of the sheath-

ing base; capsules 3""" to 4""" long), lighter color, leaves closely appresied iihcn

/Irv iiiiil ciilirclx slraii^hl. It seems to be to Ohiocine what Urictum is to jiiiii-

penniim. Forms closely

approaching this have

been collected on Mt.

Katahdin, and it will

probably be found on

many of our higher

mountains. In the field,

it will be taken for the

next, from which the flat

or notched terminal cell

is a sure distinction.

P. gracile Dicks., is

a rare form, which I

believe is often confused

with P. Ohioense. The
length and the number of

angles of the capsule are

somewhat variable and

the only certain mark

of distinction is the

terminal cell.

P. juniperinum
Willd., (Juniper Hair-

cap
)

, resembles P. cow-

wiiuc very closely in gen-

eral appearance except

for the light ghunous-

arcoi color of its open

leaves, so different from

the dark green of the

latter that they are strik-

ingly distinct at a glance

when moist, especially if

the two species are

growing intermingled, as

they often do. It usu-

FlGLKE 17

a. Fruiting Potytrichum commune, x . dry. h. The same moist

with Ihi- calyptra removed, c. Leaf of the same, x lo '/ Capsule of

the same, x 5- ^' Capsule of P. Ulnoense. x 5- /• Male plant of

P. commune, x i. jf and A. /'. />/7y/i?rHm, dry and wet. x '. » Leaf of ally grOWS m drier SltU-
/'. juniperinum, x lo. o. Portion of the same, x 30- /•• Leaf of /'.

/'iliferum, x 'O. ations than connnuiic. A
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glance at the upper surface of margins of the leaves under a hand -lens will

serve to distinguish the two species without the shadow of a doubt. This

species matures its spores at about the same time as coiiimniir or possibly a

little later.

P. Piliferum Schreb. has the same light color as the preceding and also has

its leaf-margins turned in, but the leaves differ in shape as shown in the figure,

and end in long white awns. The entire plant is much smaller than in any of

the other species, rarely growing larger than the figure. It also grows in much

ilrier places than the other species, the thin layers of soil around the edges of

ledges in dry pastures being a favorite habitat. It matures in June and July.

I have found this species on ledges next the bare rock, next it but farther

from the ledge the Juniper Hair-cap, and in moist depressions in the lecige the

Common Hair-cap, growing on the accumulated soil and humus.

P. striatum Banks will be surely found by all mountain climbers. It is very

common in open boggy places at an altitude of 3,000 feet or more. It is closely

related to P. Junipcrbiuin, but is readily distinguished by the more slfii(/fi\ tlcincly

radiculosc stems and the much smaller capsules.

POGONATUM, Beauv.

The Pogonatums differ from the Hair-caps mainly in the cylindrical cap-

sules, not square or angular in section. The teeth are thirty-two and the

capsules are straight or curved. The spores mature in autimm or winter,

except in P. alpiuum, in which they mature about July.

KEY

1. Stems branching; terminal cell of the lameihe ovoid, papillose 2.

Stems simple ; leaves numerous ; terminal cell of the lamelke rectangular, papil-

lose ; strictly alpine, growing close together cafiil/ari-.

Stems simple; leaves few, radical; protonema persistent, forming a green layer

on which the plants are scattered ; terminal cell of the lamella- elliptical,

smooth; plants of low and median altitudes 3.

2. Plants dark green ; capsules smooth, curved ali>hiiim.

Plants glaucous; capsules papillose, erect or \ery nearly so uniisifniiii.

3. Leaves lanceolate-subulate, serrate hrfviraul,-.

Leaves liiigulate, blunt, entire hituliy/ttylliiiii.

P. brevicaule (Brid.) Beauv.* [P. tciiite (Menz.) E. G. B.J is probably the

most connnon of our species. It grows on bare moist banks of clay or loam

where other plants have not yet obtained a foothold. The plants do not grow
close together, as with most mosses, but .«/"^sf/v "ud scattered, the soil hetiveeu

them heiui^ covered ivitb <(ree}i felt -like prutouema. All mosses grow from

*See M. Carilot's note 011 this species in the May, 1903, " Bryologist
"
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just such green felt; but after tlie moss plant proper has developed, the pro-

tonema usually disappears. In l\ hrdvicaitle, however, the protonema is per-

sistent and plays an

V |l ^ j^ ^y^ active part in the

^^t j \ ^S~w^ ^^p^// nutrition of the
plant, seeming to

perform the func-

tion of leaves, for

the leaves on this

plant are very few

and short as com-

pared with the al-

lied species. This

is well illustrated bv

the figures, the dark

shaded upper por-

tion of the leaf be-

ing the only part

that contains chloro-

phyll and therefore

the only portion

that performs the

functions of a leaf.

These marked and

interesting modifi-

cations may be due

to the fact that this

moss grows on

freshly disturbed

earth, and by this

method is enabled

to fruit before its

competitors for the

space are able to

develop. The cap-

sules mature in late

autumn.

P. brachyphyllum

(Mx.), Beauv. is found on sandy and loamy soil, in the New Jersey pine barrens

and southwards. It is very much like P. brevicaitlt', but is easily distinguished from

it by ili oilirc leaves. It need not be looked for in the northern part of our range.

a, I'oi^cjnatum le/iiie, x 2. a'. Leaf, x 'S-
iirniireriim, < 2. //. Leaf, x lO- <' I'- nlpininn

Capsule, - lo.

Capsule, X lO. b. P.

c' . Leaf, X lo- <
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p. alpinum (L.) Roehl. is common in woods and shady places, especially in

elevated regions; thus, it is at once recognized by its larger size and longer

curved capsule with long-beaked operculum. The leaves, also, are much longer

and more slender. Without the sporophyte this species is most likely to be

mistaken for some of the Hair-caps. Its capsules mature in June or early July.

P. urnigerum (L.) Beauv. grows in woods and shady places, preferring ele-

vated regions. It is not uncommon and in some localities may be even more

common than either of the species mentioned above. I, however, have met

with it much less frequently. It is at once distinguished from the P. alpinum

h\ ifi slrciii^hl creel capsule, which is scarcely to be distinguished from that of

/'. hrcvicaule. It is usually smaller than the P. alpinum and much larger than

the P. hrcvicaule, but is so variable that this is not to be depended upon. Its

leaves, however, will serve to distinguish it readily from P. hrcvicaule, when

its size is deceptive. The capsules mature in autumn.

P. capillare (Mx.), Brid. will be found on most of our higher mountain-

tops. It has broad leaves like those of the P. urnigerum, but they are much
more strongly curved when dry. It is also much smaller, with simple un-

branched stems and shorter capsules.

Family 5. Buxbaumiaceae

Plants very small, almost or quite stemless ; leaves few or none, growing on

earth or rotten wood; perichaetial leaves present but often disappearing long

before the maturity of the capsule. Capsule very large in proportion to the

size of the plant, oblique and asymetric. Calyptra small, conical. Peristome

single or double.

A most peculiar and fantastic family, the members of which will be reailily

recognized by a comparison of the figures given under the species.

The peristome in this family is intermediate between that of the Ncmaludonlcd'

and that of the Arlhrodontcte, and this fact, taken in connection with the general

lack of leaves, has caused this to be considered by some as a primitive type,

ancestral to both N ematodontc^e and Arthrodonldp. With this view I am unable

to agree, for the following reasons: The peristome has been developed as an

organ for the protection of spores from moisture and as an organ of control

for spore dispersal, as stated in the introduction; but the peristome of

Buxbaumia, highly developed as it is, is functionless so far as spore dispersal

is concerned, as the spores escape only upon the rupture of the capsule.

Furthermore, the peristome in Buxbaumia is exceedingly variable; if it were a

primitive persistent type one would expect that it would have become fixed
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B. tJidiisiattt O.foitosii/n

PLATE VIII. (Reduced from the "Bryologia Europea")

U. aphyila : i. Magnified vertical section of the capsule; 2. Annulus in vertical section more highly

magnified f, Lower part of internal peristome; e, epidermis of capsule; 3. Greatly magnified portion of

pseudannulus showing the rudimentary external peristome at b and also at Fig. 4; 5. Cells of the pseud-
annuhis. B. iiuiusiala : i and 2. Peristome; 3. Pseudannulus (a) and peristome [b) in vertical section;

f. Internal peristome; 4 and 5. Teeth of external peristome; 6. Portion of the same more highly magnified;

7, 8, 9, 10, and 11. Dififerent transverse sections of the teeth of the external peristome. D. foliosum [H'ebrra

scssilis): Di. Peristome magnified; 1)2. Two teeth ; O3. Vertical section of the peristome, operculum,
and capsule wall; D^. Folds of the internal peristome in trans\'erse section; 6. Spores; 7. \'ertical section

through base of seta and vaginale.
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by this time. These facts strongly indicate degeneracy, from a more highly

developed state, and this belief is strengthened by the fact that in PleitriJimii,

Ephemerum, Physcomitrium, and JVcissia viriduhi, mosses which all agree to be

degenerate, the habits are much the same.

Add to this the fact that Buxbanmia is acknowledged to be saprophytic,

and the evidence pointing toward a degenerating type seems conclusive.

In mosses with annual stems and persistent protonema the leaves always

tend to become reduced in number, as their function is performed by the

protonema. Po^onatitm hrevicaulc afifords a good illustration of that tendency in a

highly organized moss, ll'chcia is evidently much less degenerate than liti.x-

hditiiiia, for the leaves are more abundant and persistent and the peristome

is functional.

The outer row or rows of teeth are greatly variable in all members of the

family and are almost lacking in some, but the inner cone is well developed

in all.

This inner cone is composed of a thin membrane made of the thickeneti

tangential cell-walls of one of the layers of cells, and is plaited or fohled like

a half-opened fan. The structure of this cone is most easily understofKl b\-

consulting Plate VIII, Fig. D i. The structure of this is almost exactly like that

of 'Biixbcinmia shown on a smaller scale at 2, under 7i. indusiatti. It corresponds

very closely, in structure and development, to the basal membrane of the

inner peristome of Bryiim and Ilypnum and their allies, only in Btixhaiinihi the

upper part is continuous instead of being broken up into segments and cilia.

The teeth of the outer peristome are constructed much like those of the

ordinary arthrodont type. They are well illustrated in Figs. 4, 5, and 6 under
B. indusiata and are shown in Figs. 7, 8, 9, 10, and 11. In these last figures the

original cell-walls are indicated by the lighter T-shaped central portion, while

the remainder consists of the thickening added on and forming the plates, or

lamellic. The top of the T is the tangential wall, while the stem is a portion

of a vertical radial wall included between the lamellae. But instead of a single

row of these teeth there are several, as shown in Fig. 2, under B. iiii/usidta.

Outside of these teeth and between them and the outer wall of the capsules is

a mass of cells which is called the crown, or pseudannulus, which may perform

the functions of an annulus, but is in no way homologous with it (B. hid. 3).

M. Fhilibert considered these cells and the several rows of teeth as homologous
with the outer rows of cells in the teeth of the NcmatodontCtF, the several rows
of teeth being composed of the thickened papillose tangential walls of a portion

of the peristomial tissue while the pseudannulus corresponds to the outer layers

of the same. This view is borne out bv B. aphylla, in which the outer teeth

are almost lacking and the pseudannulus is much thicker and is thickened and
papillose on its inner cell-walls.
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According to this view, then, the peristome of Titixhaumia is formed of

tissue homologous to that of the teeth of Polytrichiim by the thickening of the

tangential walls of a few rows of cells and the absorption and disappearance of

the rest of the tissue.

BUXBAUMIA Haller

The drawings speak for themselves. No one who finds the queer looking

objects figured here will have any difficulty in identifying them.

The leaves are few and are clustered at the base of the seta. They entirely

disappear before the capsule ripens, so that the mature plant consists of only

the roughened seta with a few rhizoids at the

base and the queer bug - like capsule. Mrs.

Britton calls the Buxbaumias "The Hump-
backed Elves." To the author they look like

bugs on a stick. We have two species in east-

ern North America, BiixbiUiw'ui upbylla L., and

B. imhisiatn Brid.

B. aphylla has the capsule red-brown, shin-

ing, strongly flattened above; stomata one-

celled, immersed ; outer peristome of a single

series of very short teeth; spores 0.005"""! to

0.008""" in diameter, maturing from December

to April, occasionally found mature in Septem-

ber. Plants growing on soil.

B. indusiata has the capsule green or vel-

low, dull, little Battened above; stomata two-

celled, superficial; outer peristome of four

concentric rows of linear teeth, of which the outer row is short and the inner

more than half the length of the cone; spores twice the size of those in B.

aphylla, maturing a month or so earlier. Plants growing on very rotten wood,

rather smaller. Both species are widely distributed across the continent, but

B. aphylla is much the more common.

FiGliRE 19

a, n. Two different views of Riix

hninnia aphylla, x ' l>< !> r»o dif

ferent views, x 4.

Vn/'EBERA Ehrh-

Much more common than Buxbaumia and scarcely less interesting is the

odd little Webera shown in Fig. 2. The capsules have much the same one-sided

tilt, but are less irregular in outline and are partially incased in the fringed

pecies of Webera, W. sessitis (Schmid.) Lindh.— Diphyscium foliosum o) many'We liave Init

aulhun.
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Figure 20

a. IVehera sessilis. x 4-

/'. Leaves, x 4- t. Perichs-
ti;il leaves, .' 4. J and e.

Peristome and opemiliiiii, x 'O.

perichastial leaves. The capsule resembles a grain of wheat in appearance and

is almost sessile, the seta being so short as to be scarcely apparent. The leaves

are persistent and the non-fruiting plants are frequently so abundant as to make

a broad mat of dark green, dotted here and there with

the lighter colored capsules. In looking for Webera,

search for a moist bank where there is little or no tall

vegetation, and which at a little distance appears dark

green mottled with white. (The white is a lichen that is

nearly always found with the Webera.) Webera is so

common and so easily recognized that every lover of

mosses should be able to collect it in his home local-

ity. The capsules persist for a long time, but July is

a good time to collect this species.

In Webera, as well as in Buxbaumia, the upper sur-

face of the capsules is flattened in cross-section and the capsules all point in

the direction of the light supply, often looking like soldiers in close array at

" shoulder arms." Both the position of the capsule and the flattening of the

upper surface is an adaptation for light absorption, but in Webera the first

drops of rain that fall in a storm strike the upper surface (Vide " Goebel

Organography," Pt. I, p. 237, Balfour's translation) and send the spores out

in little puffs, sometimes to a height of two inches. This eflFect can be pro-

duced by tapping a mature deoperculate capsule lightly upon the upper side.

It seems probable that the wind which accompanies summer storms serves to

further disperse these spores and that the ejection of the spores ceases after

the capsules are well wetted ; but this needs further investigation.

It also seems perfectly sure that other agencies than raindrops will serve to

force the spores out of Buxbaumia's "powder guns"; for example, the impact

of the feet of large insects and other small animals. Perhaps the jet of spores

may leave some clinging to the hair or fur of the animals which discharge them,

and through that means may be carried for considerable distances.

In spite of my statements on a previous page, I do not feel sure that the

spores of Buxbaumia may not be distributed in a similar manner, and hope that

some one who has the opportunity will investigate the matter experimentally.

My previous statements are based on excellent authority, but I do not teel

that the subject is closed.
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Peristome teeth thin, derived from the cell-walls of a single layer of cells

of the sporogonium, transversely barred, sometimes entirely lacking.

GROUP 1. APLOLEPIDEAE

Peristome single, composed of two layers of plates made by a deposit on

the inner and outer side of the original cell-wall. In the outer layer a single

undivided plate forms the entire width of the tooth, but the inner plate is

divided by a median line into two parts. The teeth are often partially split

along this median line as in Dicraiium, or entirely cleft to the base as in 'Bar-

hulii. Ceratodon represents an intermediate condition. With the exception of

some species of FhsideiiSy our Aplolepidcee are acrocarpous.

Family 6. Fissidentaceae

One of the most natural and easily recognized families. It can be easily

recognized even when sterile by the distichous leaves, vertically placed and

arranged in one plane, apparently split along the basal portion of the upper

edge and clasping the stem and the lower edge of the leaf next above. The
leaf-cells are small, rounded or hexagonal. The sporophyte is lateral or ter-

minal, exserted
; peristome like that of Dicramtm, \\\t\\ sixteen forked, highly

colored teeth, which are often papillose above.

The peculiar structure of the leaf has been explained in several ways, but

the explanation given by Robert Brown in 1819, has recently been verified by

the studies of Mr. E. S. Salmon ("Annals of Botany" 13: 103-130, 1899).

According to this theory the clasping portion of the leaf represents the

original leaf, while the rest of the leaf is made up of lamellae, one dorsal and

the other terminal. This theory is strongly confirmed by the fact that these

supposed lamellae are wanting in the perigonial leaves and very much reduced

in size or wanting in the lower-stem leaves. Moreover, the peristome shows

this family to be closely related to the Dicrauacea, in which dorsal lamellae are

often strongly developed.

Besides Fissideus, we have only one other genus of this family, the rare

BRYOZIPHIUM

B. Norvegicum (Brid.) Mitt., The Sword Moss, found on shaded vertical

faces of sandstone cliffs ui the watershed of the Ohio and upper Mississippi

(72)
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rivers. The stems are flat, glossy yellow, mostly simple, about an inch long

and one line broad, fastened and rooting by a bulb-like base. The capsule is

without peristome, but the sporophyte is so rare that this will not trouble the

collector who is fortunate enough to discover this prize. The dorsal lamella

also is much less strongly developed than in Fissidfiis, but is still quite appar-

ent. For a more complete account of this moss the student should consult

"The Plant World" 1: i, 1897. ^he reasons for placing it in this family are

given by E. S. Salmon in "Annals of Botany" 13: 103-130.

FISSIDENS Hedw.

Three of our species, F. Jii/idiiiis, F. Hul/'uiiiiis, and F. ^^randifroin, are aquatic

or subaquatic ; the others are terrestrial, growing with erect stems on damp
soil and stones. All except F. byaliiiiis have strongly costate leaves. The
sheathing base of the leaf is called the vaginant lamina; the terminal lamella

above the costa, the vertical lamina; and the dorsal lamella, the inferior lamina.

The leaves are often bordered, sometimes with a number of elongated cells,

much as in Mniiiw, but, more frequently, with cells of the same shape and size

but of a different color.

KEY

1. Leaves rigid, composed of more than one layer of cells, opaque grandifrons.

Leaves soft, composed of a single layer of cells 2.

2. Plants aquatic, filiform, floating 3.

Plants terrestrial or submerged, not floating 4.

3. Plants large, 2 to 6 inches long, much branched, habit of Fontinalis Juliatius.

Plants small, not exceeding i 'i inches, little branched tlaWuinus.

4. Leaves (at least the vaginant lamina) bordered by a narrow band of elongated

cells 5.

Leaves bordered by several rows of paler, often incrassate cells of about the

same size and shape as the others 6.

Leaves not bordered (occasionally the outermost row of cells is a little paler) ... 7.

5. Border usually confluent at apex with the percurrent costa; antheridial buds

axillary bryoides.

Border at apex narrow or wanting ; antheridial buds at base of stem incurvus.

6. Leaf-cells obscure, 6 to 9 x 6 to i 2m ; dioicous cr'utatus.

Leaf-cells distinct, 12 to 15 x iS to 24^; monoicous adiaiiloides.

7. Costa excurrent laxifoUus.

Costa ending in the apex or below 8.

8. Leaves entire ohtusifolius.

Leaves serrulate g.

9. Costa nearly percurrent ; leaf-cells q to i8xi2to24M osmuudoides.

Costa ending some distance below apex; leaf-cells roundish, S to i iM subbasilaris.
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F. bryoides ( L. ) Hedw. In American plants the border rcucliei the apex less

frequently than in European specimens. The lowest leaves should not be

considered in this connection, as they vary greatly from the

upper. The sporophyte is terminal and the capsule is erect. I

find this species often very difficult to distinguish from the next.

The surest distinction is the situation of the antheridial buds, but

Professor Barnes says that in this species these are not produced

the first time the plant fruits. It is not rare, growing on moist

soil; frequently found in conservatories. The spores mature in

autumn (October).

F. incurvus Schwaegr. The border in this species is also

variable and approaches the preceding in this respect. The

Leaf-apexof f. Ar>'- antheridial buds are basal and the capsules curved. L

oides. (Bry.Eiir.) yj^g spores appear to mature a little later than ,^^!^p>.

in the preceding. This species appears also to be less fre-

quent. On rocks, especially sandstone. In Europe it is fre-

quent on clay banks. Limpricht says both species have the

teeth spirally thickened, which does not agree with Professor

Barnes' statements in his " Revision." \
-

Var. miniitulus Austin is a very small form (less than j""" vi'i.^-i ._:;..-,-

high ) also growing on rocks. The leaves are narrower than

in the species and the capsule is often erect.

Var. exiguus Austin is a small form but larger than

minutulus ; the costa ends in the apex and the border often does

not extend beyond the vaginant lamina ; capsule erect or in-

clined. There seem to be forms intermediate between

these varieties, and the fact that both varieties mature Figure 22

their spores in August leads me to believe that they are dis- Leaf-apex and cells of r. in-

.. ^ c r curims. (Br>'. Eur.)
tmct from r. tncur-cus. ^ '

F. adiantoides ( L. ) Hedw. Plants reaching

10"" in height; sporophyte lateral; the leaf bor-

der is sometimes wanting and then the plants

might be referred to F. osmundioides, as the leaf-

cells are about the same size. F. adiantoides has

leaves strongly and doubly serrate, but in F.

osmundioides they are slightly serrulate. The po-

sition of the sporophyte, if present, will at once

decide between these two species. When the

leaves are normally bordered there is likely to

be some trouble in distinguishing this from the

next, as both are similarlv bordered and have a

Figure 23

Leaf-apex and margin of F. minululus
(Sulliv. "Icones "

)
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PLATF IX. FtssiJens aJianloiJes (Bry. Eur.)

Figs. 1,2, 5, 4, and 5. Plants jtjral size. Fig. 8. Basal leaf. Figs. 12, 13, and 14. Antheridial
bud, leaves, and anthcridia, respectively. Fig. 16. Arcliegonial bud. The other figures are self-explanator\'.
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Figure 24

Leaves, leaf-apex and areolation of F. ohtusifoliu

(Sulliv. "Icones")
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lateral sporophyte and both mature their spores in iviiilcr. The

size and appearance of the leaf-cells is always sufHcient to difiFerentiate

them to one who has both species.

F. cristatus Wils. {F. decipiens, DeNot.) is more slen-

der than the preceding and rarely exceeds y"^ in height.

Apparently the most common species in New England.

On moist soil and stones in shaded places.

If one has no means of measuring leaf-

cells he can compare the leaves of all his

collections which answer the descriptions

of these two species with each other or

with authentic specimens. The cells are

so noticeably different in size that he will

have little difficulty

in distinguishing the

larger cells of F.

iiiliaiituidci from the

smaller of F. cris-

tdtlli.

F. obtusifblius Wils. seems to be the rarest of our spe-

cies with non-bordered leaves. It should be easily recog-

nized by its entire obtuse leaves. The leaf-cells are pellucid,

round-hexagonal, y'' to 1 1**. Dioicous ; sporophyte termi-

nal ; capsule erect; operculum conic, scarcely beaked.

On wet rocks. Central and southern in its range.

F. osmundoides (Swtz.) Hedw. i""'" to 5cm in height

(rarely twice this): dioicous; with tenninal sporophyte; cap-

sule suberect or inclined ; operculum with a needlelike beak

nearly as long as the rest of the capsule. Spores mature in

summer (July). Common on various

substrata. Ficlre 26

F. taxifolius (L. ) Hedw. is usually Leaf-apex off. laxifo-

less than /"" iu height; leaf-cells g^ to
''"' <^^y- ^"^•'

1 11^ in diameter: autoicous; sporophyte lateral; capsule

inclined, often cernuous; beak of operculum long, usu-

ally bent at base; spores maturing in late autumn or win-

ter. On damp clayey soil. Its "ear-mark" is the excur-

reiit costii.

F. subbasilaris Hedw. This species is about the size
CURE 27 ^. ^j^^ preceding and also has the sporophyte lateral.

Leaf-apex of F. subbasilaris ^^
1 1 , i- 1 1

' 1

(Sulliv "Icones") 1 he costu censes a cousnierablc liistauce beloii: the apex;

Leaf-apex of F. osmuiiJi

aides. ( Bry. Eur.

)
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leaves finely serrulate above with projecting cells; vaginant lamina long,

two-thirds to three-fifths the length of the leaf; leaf-cells %>^ to ii*^ in diameter:

capsules oblong-cylindrical, straight or nearly so; beak one-half length of urn;

spores maturing in winter (Jan. ).

On trees and rocks.

Besides the above there are

two minute terrestrial species

which are considered very rare,

probably because they are over-

looked.

F. hyalinus Wils. and Hook.
is 2m'ii to 4""" high; leaves with-

oitl costci. It is frequently found

in company with F. /tixifolius,

and when fruiting can be seen

if held near the eye by reason

of its red peristome.

F. Closteri Aust. is siutil/cr

and has been collected but

once. This was by Mr. Austin

on the ground at Closter, N.

J. There are only two or three

pairs of non-bordered strongly

costate leaves.

F. grandifrons Brid. has a

very wide geographical distri-

bution, but has not been found

in fruit except in the Himalaya
Mountains. It is found in very

wet places, often in trickling

water. The water in which it

grows always coiitaiits more or /ess

lime in solution. The leaves are

so opaque that one familiar with

other species of Fissiiiens need

not make sections of the leaves

to be sure of their structure.

F. Julianas (Savi.) Schimp. needs no description beyond its aquatic habitat
and its Fontinalis-like habit. It is widely distributed in the United States. I

have collected it in a small brook near Kingsbridge, New York Citv-

The degenerate peristome of this species seems clearly due to its aquatic

Figure 28

F. grandifrons. zx. Cross section of stem. 4/;. Areolation of

leaf. The other figures are self-explanatory. (Bry. Eur.)



PLATE X. FissiJens Jiilianus (Bry. Eur.)

Figs. I to 3. Plants natural size. Fig. \. Lower part of stern wiili leaves.
other figures are self-explanatory.

Fig. 17. Peristome. The
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habitat, as all the terrestrial species of the genus have

well-developed peristomes. The immature capsules

frequently drop off in large numbers and not in-

frequently protonema and new plants develop from

the calyptra, as shown in Fig. 29, taken by permis-

sion from Mrs. Britton's article on this species in the

"Bryologist" for September, 1902.

F. Hallianus (Sulliv. and Lesq.) Mitt, is less truly

aquatic, growing on partially submerged wood or

stones or in places wet by spray or water of fluctuating

height. The peristome is much more perfect than

in F. Jii/iiiiiiis. Easily distinguished by the charac-

ters given in the key. The range of this species is

almost as great as that of the preceding but is

seldom collected. Figure 29

Family No. 7. Dicranaceae

Plants varying in size from exceedingly minute to several inches in height,

dichotomously branched. Leaves broadly lanceolate to subulate, often sheath-

ing at base, costate, occasionally papillose; leaf-cells quadrate, or rectangular

to linear, chlorophyllose above, more elongated and with little or no chlorophyll

toward the base, often with special inflated cells at the basal angles. Calyptra

smooth, narrow, cucullate. Capsule on an elongated seta, narrow, oval to

cylindrical, frequently cernuous and curved; operculum usually long-beaked;

peristome of i6 teeth which are cleft luilf-way to the base or further into tzco lanceo-

late or subulate divisions, usually of a reddish color, transversely barred, often

with fine vertical strias between the bars. There are a few cleistocarpous species

with capsules rounded and imtiiersed or elongated and exserted.

The leaf character and the peristome when present will usually indicate

the family to one who is at all familiar with it, but in some genera it is

closely related to the Tortulaceas [e. g., Ditrichuni and Trichosloiniim ; Ceratodon

and Barbuta (Didyinodoii ) }. The plants of this famiU' are inhabitants of

soil and rocks, rarely growing on trees, frequently on decaying wood.

For convenience our genera may be grouped into eight tribes or subfamilies.

KEY TO SUBFAMILIES OF THE DICRANACE^

I. Cleistocarpous; capsules spherical aiul immersed or pear-shapcil and

sometimes slightly exserted Ihuchie^.

Capsules operculate and peristomes xvell dc\cloped 2.
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2. I'lants whitish; leaves more than one cell in thickness, appearing ecostale

but really consisting of the costa alone Leiicobryia.

Plants green, leaves with costa and lamina, the latter rarely more than

one cell in thickness 3.

3. Plants large (with few exceptions); lea\es with much enlarged and

inflated alar cells Dicranea.

Plants smaller; leaves without enlarged and inflated angular cells ... 4.

4. Capsules with a long inflated neck, sometimes longer than the urn . . Tremalodonleae.

Capsules without a long inflated neck 5.

5. Rare minute plants of high altitudes; teeth variable but not cleft to base . Seligeriea.

Peristome teeth cleft to the base into two filiform legs (except Swartzia 1 . Dilriehetr, Oncopkorea.

Peristome dicranoid ; plants like small Dicrana in appearance Dicranellea.

Peristome various ; upper leaf-cells minute, often papillose Oiicophorea-.

BRUCHIEiE

Small (8""" or less) yellowish- or brownish-green mosses, growing upon soil

in extensive tufts. Protonema often persistent. Leaf-cells not papillose and

mostly elongated - rectangular ; alar cells not enlarged or inflated. Capsules

cleistocarpous, subglobose and immersed, or pear-shaped and immersed to fully

exserted.

We have only two genera of this subfamily, /?;«(/;/'<(

and Pleitriditim. Bruchia has capsules with a con-

jm spicuously developed neck, so that the capsules are

pear-shaped. Because of this long neck the genus is

^
I

often put in the Trenuitodonte^, but it seems most con-

'

/ venient to follow Limpricht in this matter and cer-

tainly no violence is done to natural relationships.

,11 BRUCHIA Schwaegr.

'i ^
^. With the characters of the subfamilv. Distin-

S guished from Pleiiridiuw (except P. pulnstre ) by the

*•'' pi'dr-shaped capsules and milrale calyptra. Often grow-

ing with it, but distinguished easily by a hand-lens by

the characters given. Our species catch the eve when

growing with Pleiiiidiiim bv reason of the partially

,,,NV exserted capsules.
^ B. SuUivantii Aust. This is perhaps our most

Figure -jo. Bruchia SuUivantii. u .. .. • n .. j ..v. ' c
., ,

. ,, .^ , common species, but it is collected rather inrre-
I. Natural size. 2. Magnmcil. '

(Sulliv. "Icones") queiitly. I have found it growing in rather dry fields

with Pleiu-'idium suhulntitm. It is readily distinguished from that species as noted

above and besides matures its spores at least two weeks later. Under the

microscope its leaves are distinguished by being subpapillose.
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B. flexuosa (Schwaegr. ) Miiller. This is very close to the last, too close for

the comfort of the amateur. Typicallv, it has a much shorter and much less

conspicuous neck to the capsule, so that the capsule is merely ovoid. The
leaves are nearly smooth.

PLEURIDIUM

Plants annual or perennial, in dense cushions; stems very short, simple or

branching; upper leaves longer than the lower, more crowded, erect-spreading

(except in P. SulUvantii ) or secund, not crisped; costa excurrent or percurrent

and forming most of the apex; capsules ovoid-globose, apiculate ; calyptra

cucullate (except in P. pdliislfc ). Growing in light sandy soil, often among
grass.

The other genera most likely to be confused with Pleuridium are : >/r-

chidium, differentiated by having only about sixteen very large (2^"^'^) smooth

spores and capsule not apiculate ; Phcisciim ciisp'ulaliim with a round smooth

excurrent costa and upper leaf-cells rounded hexagonal and papillose on the

back; some other small species of the Torlu/aceo' which also have papillose

cell-walls, or ha\'e ovate or ovoid lea\'es with costa vanishing or slightly

percurrent ; Epbcnicnim, in which the plants are stemless, lieing scarcely mcjre

than buds on a persistent protonema.

KEY TO THE SPECIES

1. Antheridia naked inside the perich:rtial Iea\es ; stems 3""" to V'"" hijrli or soinetiiiics

nearly lacking in P. paltulrt- 2.

Antheridia in the axils of the leaves ; stems 5'^'" to 10""" high, branching, slender 5.

2. Calyptra mitriform ; upper leaves suddenly subulate, base onlv one-fourth to one-

fifth the length of the awn palustre.

Calyptra cucullate ; upper leaves lance-subulate, base less than one-half the length

of awn iuhuliitiim.

Calyptra cucullate ; upper leaves oxate-siibulate, base more than half the length of

the awn Ravcneli'i.

3. Leaves distant, spreading, subulate, 3""" long atleniifolium.

Leaves closely imbricate, ovate, cuspidate, 1'""' long Sullitanlii.

P. subulatum (L. ) Rabenh. Down among the tufts of grass in dry and

sandy fields in early spring, one can find soft silky tufts of green containing

innumerable little green spheres like emerald dewdrops. These green spheres

are the capsules nestling among the leaves because of the shortness of the setas.

The drawing can give no idea of the beauty of a dense tuft several inches

square, fresh from the fields, wet with the spring snows and rains.

The plants are 2"'"' to V""' high; the spores mature from April to June.

Not uncommon in old fields on sandy banks, etc., less frequent northwards.



siihii/ciliii//

Figure 31. (Bry. Eur.) PUuridtum suhulatum

I. Plant natural size. /3i. A variety, -j h, y ba, and j a. Base, median portion, and apex, respectively,

of leaf. 12. Calyptra. 13. Longitudinal section of capsule. 14. Areolation of capsule wall. The other

figures are self-explanatory.

/ihemJ/blium.

FicuRE 32. (Bry. Eur.) PleunJiiim alternifotiitm

I and 2. Plants natural size. 3. Shows the antheridia in the axils of the leaves. 18. Capsule in longi-

tudinal section. 19. Areolation of capsule wall. The other figures are self-explanator^•.

i
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p. alternifblium (K;uilf. ) Rabenh., besides the characters given in the key,

is a somewhat larger plant, rarely less than 5"!"^ high, and often bearing long

flagelliform branches so that the whole plant may be 201 or 3"" long. Some
of the leaves may approach in shape those of the preceding, but the preceding

has none of the suddenly narrowed leaves which are present on every fruiting

plant of this species. This moss is common in sandy localities near the coast,

but much less frequent inland.

DITRICHEiE

Plants short or tall; leaves lanceolate-subulate without enlarged alar cells;

capsule oval to cylindric, erect or nearly so; peristome of sixteen narrow teeth,

which are often cleft to the base into thirty-two filiform cilia. (See Fig. 37.)

KEY

Leaves two-ranked, papillose on the back above Saarlzia.

Leaves in more than two ranks, smooth Dilrichuu .

DITRICHUM Timm.

KEY

Monoicous ; seta yellow ; costa lona excurrcnt pallidum.

Dioicous ; seta red or orange, sometimes brownish ; costa short excurrent torlil,-.

Plants tufted, slender, growing on soil or rocks; upper leaf-cells narrowly

rectangular; (upper quadrate in D. tortile) capsule on a slender straight seta,

oval to cylindric, erect or slightly inclined, with an annulus
;
peristome erect,

of sixteen long teeth, cleft into two filiform papillose divisions, which are some-

times more or less united.

The name Leplolrichuiii Hampe, is untenable, not only on grounds of priority

but also because it had previously been applied to a genus of Fungi.

Leplolriclitim ghuicescein Hampe. is put in another genus {Sti'lini'ui ) because of

its minute, not elongated leaf-cells. With the hand-lens this species is dis-

tinguishable when fresh by its glaucescence. Ihis genus as a whole seems not

far removed from Tiichoslomiini, from which in general it is distinguished by

the elongated leaf-cells of the upper lamina and the dicranoiil shape of the

leaf. Some of the species also may be mistaken for Ccrdlodmi, but the larger

plants with the characteristic wrinkling of their capsules when dry, and the

peristome teeth curled when dry, will usually suffice to distinguish the latter.

D. pallidum (Schreb.) Htmpe. is our largest common form and is distin-

guished by its larger size (stem 5""" and seta 2C"i to ^'^^ in length), longer

spreading lea\'es. bright vellou- seta, atul capsule uiis\'mmetric often slightly
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striimose when dry. Its spores mature about June. It is a plant of dry sandy

places, and is more common in the southern part of our range.

D. tortile (Schrad.) Hampe. is a smaller plant in appearance, for the leaves

are shorter and appressed and the seta about i'^'" to 5"" long. The capsules

are erect and symmetric; the seta is sometimes orange, but is usually red or

brownish. It is more common than the preceding, especially northwards. It

grows in more moist places of the same general nature, being especially fond

of moist banks of recently disturbed soil, which as yet have not become occu-

pied with other vegetation. The young sporophytes sometimes bend over

towards the light until they are parallel with the incident solar rays, so that the

young green capsules with their abundant assimilative tissue are equally illu-

minated on all sides. Such plants remind one very strongly of house plants

in a window. Its spores mature in autumn. This is a most variable species

in pretty nearly every character, but I have never been able to find the upper

leaf-cells so short as figured by Schimper; they are usually nearly twice as

long as broad.

D. tortile, var. vaginans (Sulliv.). The two forms illustrated by Schimper and

Sullivant are so different that thev seem very distinct, but a comparison of a

large series of specimens shows that all the distinguishing characters are im-

mensely variable. The variety in

general has much larger and more

sheathing perichaetial leaves with

short entire apices and the leaves

are more spreading and more en-

tire, and the color of sporophyte

darker and the capsule more in-

clined to wrinkle when dry; indeed

it may easily be mistaken for small

forms of Ccnitodoii at first glance

except for the difference in the

time of maturing the spores. Oc-

casionally, however, there are light-

colored forms that have the other
'*^"''^"*'^^ 53 characteristics of the variety. The

a, b, and c. Dilrichum palln/iim, D. tortile var. raW- . n , , I
' C^ „., „»„ ••

nans and tortile, respectively, x 2. ./. Capsule of D. pal- ^OSta m D. tortllc IS often aS StOUt

li/um, X 20. e. Capsules of D. tortile var. 'vaginans, x lo. aS in the variety, although it is not
/. Capsule of D. tortile, x 20. . ,. 1 • 1 ,- / j

mdicated m the figures referred to

above. The variety is similar in habit and habitat to the species and matures

its spores at the same time. From mv observations I am inclined to think

they may frequently be found together.
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SWARTZIA Ehrh.

Plants slender in dense silky

tufts. Leaves subulate; subula

papillose underneath, sheathing

at base, distichous. F^xcept for

the distichous leaves much like

the last. The generic name Dii-

tichtim had been previously used

for the flowering plants.

S. montana ( Lamk. ) Lindh.

(Dislkhtim capillaceum, B. and

S.), in dense silky glossy tufts,

bright or dark green, stems

very slender. i to 6 inches

high; leaves abruptly spreading

from a sheathing base, the

spreading portion being some-

what papillose: paroicous ; an-

theridia in the axils of the upper
leaves ; spores maturing in early

summer. Not rare in fissures

in rocks in cold and subalpine

places. Dixon states that the

distichous arrangement of the

leaves is not very obvious in the

elongated forms with distant

leaves. An exceedingly pretty

and interesting plant.

SUBFAMILY 3

SELIGERIE^

Plants minute, scarcely
branched; leaves narrowly lance-

olate subulate, without distinct

Fig. 34. (Bry. Eur.) Siuartzia muntana

The plant figured in 5 is more elongated
than usual. 15 to 18. Different forms of

peristome. 19. Shows a sectional view of

capsule wall and peristome, with annulus
at a. fix and iii represent the leaf and
capsule of a variety.
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alar cells in our species; capsule erect or nearly so; peristome of sixteen short

teeth, cleft or perforated or nearly entire. Our species belonging to this sub-

family are very minute plants of alpine summits or cool ravines and are so rare

that no species have been treated here. We have the genera Brachyodiu, con-

fine to Tuclcerman's ravine, Mt. Washington, and of several species of Seligeria.

SUBFAMILY 4. ONCOPHOREiE

Leaves chlorophyllose, opaque, usually papillose, without distinct angular

cells, the upper minute, quadrate. Capsule on a long seta, oblong or subcylin-

dric, usually unsymmetric and inclined, usually striate and frequently strumose.

The distinguishing characteristic of this subfamily is the small and rounded or

quadrate often papillose cells of the upper leaf, and this character indicates a

very close relationship to the Torliilacea, which is also shown in the peristomes

of S^eiaiiia and Cemtodou.

KEY TO THE GENERA

1. Leaf-cells papillose ; capsule not strumose 2.

Leaf-cells smooth (except faintly so in some specimens of

Ceralodon ) 5.

2. Peristome small, teeth narrow and undi\ided Rhahdozieisia.

Peristome teeth dicranoid, i. e., bifid half way (except one

rare species); capsule furrowed when dry .... Oncophorm.

Peristome dicranoid ; capsule not furrowed Dichodoiilium.

3. Capsules strumose
;
peristome dicranoid Oncophorus.

Capsules erect and symmetric ; peristome teeth undivided Rhahdoui-isia.

Capsules erect and symmetric
;
peristome teeth like those

of Dilrhhiim Sniania.

Capsule unsymmetric and inclined, furrowed when dry ;

teeth cleft into thirty-two filiform segments .... Ceralodon.

The species of Rluibdoivcisui are rare and alpine or sub-

alpine, growing in crevices of rocks. The Dichodonlia are

also rare and inhabitants of rocks and soil in and near beds

of streams in cool situations.

ONCOPHORUS Brid. {Cyiwdo>itium Schimper)

Figure 35

Capsule X 1 3, leaf x 'o,

leaf and cells x 200 of

' ^ Lynodonliitm was at nrst applied to Szvdrlzia. 1 he species

of this genus are as a rule alpine or subalpine, but one of the number, O.

J-rcihleiibergii Brid., is frequent enough to warrant mention here. This is a

pretty little moss growing on rocks and soil in cool situations in or near the

mountains. Its crisped spreading leaves with their suddenly dilated bases and

the arcuate, smooth or irregularly-wrinkled, plainly strumose capsule render it

easy of recognition by one who has ever seen it before.
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CERATODON Brid.

C. purpureas ( L. ) Brid., our only species, is one of

the commonest of ail our mosses. It is found on the

edges of paths, roofs of old buildings, sand

by the seashore, and in general any bar-

ren compact soil is its favorite habitat. The
plants are short and grow close together,

forming dense thin mats of dark green.

The lance -like young sporophytes appear

early in spring as soon as the snow is

melted. By the middle of the summer the

capsules often decay beyond recognition

and the seta breaks from the plant at the

touch.

Unless one has become very familiar with Cerato-

doii it is not always easy to recognize it without ma-

ture capsules.

The leaves may be entire or slightly denticulate

at apex, and the costa is sometimes percurrent or

even excurrent. The
upper leaf - cells are

sometimes slightly

papillose on the under

side. The stems some-

times become seven or

eight centimeters long

in shaded places.

When the capsules

have fully matured

they shrink when drv

and become furrowed.

This peculiar furrow-

ing and the dark rich

color of the capsules,

a color called purple by the older botanists but

which is really a very dark chestnut or red-brown,

make it easy to recognize. The peristome is

FituiRi; 37

.•\imulus, peristome, and leaf-base and apex of CeraliiJnn puifiurem.

Figure 36

C.eratodon purpureus -,2.

calyptra, and capsule

m m^m

SV



88 MOSSES WITH HAND- LENS AND MICROSCOPE

one of the most beautiful of microscopic objects and is an inspiration in

itself.

Jiiliiiuwiiiiiw pdlitilrc has a capsule furrowed in a similar manner, but it

is easily distinguished by the characters noted under the description of that

genus.

" 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 recognized after little practice; the margin
recurved to just below the apex, then plane and toothed, is one of the most
distinct and common features; when moist the leaves usually have a shiny

appearance; this, taken in conjunction with their channelled surface and grad-

ually acute outline, will serve for identification in the field."— DixoN.

S^ELANIA Lindb.

Formerly put with Dinichiim but distinct in its minute quadrate leaf-cells,

which indicate its position in this subfamily. The leaves are not papillose but

are covered on the back zvilb a ccUular grunuhie "' bloom" which gives the

plants a glaucous appearance quite unique in the mosses. The sporophyte is

relatively much shorter than in any of our species of Dtlricliiim. The stems are

also longer, reaching a height of nearly two and one-half centimeters.

S. caesia Lindb. (Lcptotrkliiim g/mtccscens Hampe.). The only species. In

dense glaucous green tufts, discolored below; antheridial buds on short

branches below the perichastium ; capsule erect, plicate when dry and empty;

spores maturing in late summer or early autumn. A rather rare moss of cool

elevated situations. Growing on soil on banks and in cre\'ices of rocks.

SUBFAMILY 5. TREMATODONTE^

Plants small, caespitose. Leaves lanceolate-subulate, without distinct angular

cells. Capsules with a long inflated neck which is sometimes longer than the cap-

sule itself. Capsule cernuous; peristome of i6 teeth which are perforate or cleft.

^*^^
TREMATODON Mx.

T. ambiguus ( Hedw. ) Hornsch. (The Long-necked Moss

)

is so odd in appearance that it will need little description.
'

' It is not common, but will be met with occasionally in rather

dry soil in copses and old fields where the grass is thin. Be-
rrematodon ambis;uii! .

'
'^ iiiu n ii

X I, and rapsule . 5 Sides the long ncck, the bright vellow sets, closely resem-
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bling those of T)itrichiim pdUttlniii, are an additional aid in identification. The
capsules mature in summer.

T. longicollis Mx. is easily distinguished by its much longer neck, livicc l/ie

Iciij^lb of llie test of the capsule, which is more cylindric than in T. nmhii^Hus.

Moist clayey or sandy soil in the southern part of our range and sf)uth\vartis.

SUBFAMILY 6. DICRANELLEiE

Plants stnali, like miniature Dieitiiiti, scarcely branched. Leaves smooth,

lanceolate-subulate, without specialized angular cells. Capsule short, erect or

inclined, frequently striate ; lid beaked; peristome dicranoid, of 16 teeth, cleft

to the middle into two filiform elivisions.

DICRANELLA Schimp.

Small mosses resembling 'Dieitiiiinii in miniature, but without tiie enlargcii

angular cells. The general characters of the genus are those of the subfamily

to which it belongs. The small size and narrow silky leaves, narrowed grad-

ually or abruptly from a broader base to channeled subulate apex, render the

genus easy of recognition, especially if the dicranoid capsule be present. i he

capsules present variations similar to those of 'Dicranttm, but capsules that

remain erect and symmetric when dry and empty are rare. Our species are all

dioicous. Dr. Braithwaite has divided Dicranella into two genera, 'Dicrntielhi

and ./iiisot/ieciiim, but the distinctions are slight and they will certainly be recog"-

nized and studied much more readily by the amateur if treated as one genus.

KEY

1. Seta yellowish, sometimes becomiii;; d.Trk with age 2.

Seta red 3.

2. Capsule oblong, tapering at the neck, sulcate, mouth incurved when dry . heleromatla.

Capsule oblong, tapering at the neck, scarcely plicate, mouth erect when dry. heleromatla Fitzgeralitii

Capsule gibbous, strumose at neck, smooth when dry cerz'icutata.

3. Leaves entire 4.

Leaves serrate or denticulate 5.

4. Leaves secund ; capsule striate when dry ; operculum nearly as long as

urn ; annulus present secunda.

Leaves scarcely secund ; capsule smooth when dry ; operculum '2 length

of urn ; annulus lacking zaria.

V Leaves subsquarrose, from a sheathing base SetTeheri.

Leaves secund or erect, pellucid by reason of very large thin-walled cells, rufescens.

D. heteromalla ( L. ) Schimp. Our only common species; found on shaded,

sandy banks throughout our range. The plants are simple or forked, ic" to
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<;"" in height, and grow in dense tufts or sheets of various shades of

green from bright yellowish to dark. The leaves are falcate -secund, grad-

iiallv narrowed from the base so that the lower portion of the leaf has a

triangular form; upper part subulate, channelled, somewhat denticulate from

the middle upwards; costa percurrent or excurrent; basal leaf-cells 2 to 5

times as long as broad, rectangular. Seta yellow, becoming darker with

age; capsule oblong to oblong-ovoitl, suberect, typ)ically slightly cur\ei],

brown when dry and empty, and furrowed and conUricted below the mouth
with the month oblique in ti very ehiinirleriuic iihiinier; operculum rostrate,

oblique.

The obliquity of the mouth and the deepness of the furrows in the cap-

sule walls seem to be progressive with age. The capsules mature in No-

vember and December, but do not as a rule appear to assume their charac-

teristic pose until spring. This fact accounts for some of the discrepancies

in descriptions, especially of the varieties, although the species as a whole is

exceedingly variable.

The variety orthocarpa (Hedw. ) E. G. B. is a form with erect straight cap-

sules and, as far as I am able to determine, is an inhabitant of elevated inland

regions. The capsules, however, appear to

become curved and furrowed with age.

Var. Fitzgeraldii ( R. and C). I cannot

agree with Mrs. Britton in making this a

synonym of var. orthocarpa, as it appears to

be a southern and seaboard form, being

very abundant about New York city. The
capsules are only lightly striate until \'ery

old, and the mouth is slightly or not at all

oblique. It has been found along Lake
Champlain and may occur near the Great

Lakes.

The \ar. striata Schimp. has straight,

open-erect leaves.

The \-,ir. interriipta (Hedw.) B. and S. is a large form, more branched anil

with the leaves sometimes in interrupted tufts.

In the Bulletin of the Torrey Botanical Club for November, 1895, '^'""s-

Britton describes and figures a very interesting mountain form with strongly

recurved pedicels which straighten in drying so as to assume the normal form.

FiGURE 39

Dicranelln heieromalta rilzf'ernldii . h.

Capsule of the same x lO- C- Capsules of dif-

ferent ages.

EXPLANATION OF PLATE X[. Dicranella lieteromalla iL.) ScW\mf. (Bry. Eur. I

Figs. I anil 2. Plants natural size. Figs. 3 and 3A. Antheridial plants. Figs. 7, 8, and 9. Peri-
goiiial leaves. Fij;s. 11 ami 12. Perirliirtial le.ives. Tlie other (itrures are self-explanatorv. Fig. (ii.

Var. .</'-/Vm Schimp. Fi>;. /'i. \ lu . itilnrii l>t,i ' \\vA\\ .) V, ami S.
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FlCURE 40

Capsules anti peristaiiie of D. cer-v'uiilata. From Brv. Eur.

She is of the opinion that this is what has passed as I), curvdln in the L. and

J. Manual, for she has been unable to find an American specimen of that

species.

D. cerviculata ( Hedw. ) Schimp. grows in wet phices, typically on peat. It

appears to be rare. The plants are smaller in every way than the last, the

leaves arc less fulcdlc,

uith (I ha/f-shtuilliiii<(

base, often nearly entire,

leaf-cells 6 to 10 times

as long as broad at

the base ; capsule ar-

ciiale and gibbous, nitli

a clearly strumnse neck.

The spores mature in

summer, according to

European authors.

Var. Americana n.

var. I propose this name for a form from "Wet soil about iron deposit,"

Katahdin Iron Works, Maine, Nov. 5, 1898. Coll. E. D. Merrill. The neck of

the capsule is slightly swollen, scarcely strumose, and the spores do not mature

until late autumn. Type in the herbarium of A. J. Grout.

D. rufescens (Dicks.) Schimp. The smallest of our species, less than i'""' hig,h

and very slender. Plants usually simple, yellowish green or reddish green, turning

more strongly reddish in drying; leaves small, pellucid by reason of the large ihin-

walled cells, linear-lanceolate, gradually narrowed; costa percurrent but not ex-

current; margin plane, denticulate above; capsule erect or inclined, J.Vff/ff/t7;7V,

oval, small, urn about -,mm long; seta and capsule dark red, seta twisted to the left;

operculum short-rostrate to apiculate ; spores maturing in summer. Not infre-

quent on bare moist earth, especially on clayey soil.

The seta of D. heleronialla and its varieties is twisted to the left and some-

times becomes very dark, so that forms of var. Fitzgeraldii may be mistaken for

D. rufescens unless one has specimens for comparison. But rufescens is very

much smaller and more slender, and the leaf-cells are so large and pellucid as

to strike one's attention at once.

D. varia (Hedw.) Schimp. is a somewhat similar species with a similar habit,

but rather less frequent. It is larger, bright or yellowish green, not reddish,

with short, usually branching stems; the leaves are entire with margitis narionly

EXPLANATION OF PLATE XIL Dicranetta rufescens (From Bry. Eiir.

)

I and 2. Plants natural size. Figs. 4 and 4//. Antlieridial plants. Figs. 8 and 9. Perigonial leaves

FiiTs. 10 and 11. Pericha'tial leaves.
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PLATE \II
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rcvdlnlc ; the capsule is larger and ciDveii, the seta Itiisled lo ibc rii(/il ; spores

maturing in autumn and winter.

The other species of Dicrainllci inckuied in the key are alpine or subalpine

forms which will rarely be met with. I). HciinJa (Swtz.) Lindb.= /^. .uihii/nlti

(Hedw.) Schimp.

SUBFAMILY 7. DICRANE^

Common plants, large and often somewhat branched; some of the rarer

species are small. Leaves narrowly lanceolate, often falcate-secund ; cc/ls at the

aiii^/es cular^edy nflcii hifhilcd, /lYn/iiif or cnlnrrd. Operculum usually long-beaked.

is^^^ vm

%\'>'\\\i

FiCURE 41

Plants, capsules, peristome, leaf-apex ami
base. (From Bry. F.iir. )

Peristome typically of 16 solid colored teeth cleft to the mid-

dle. There are several variations from this type in the matter

of the division of the teeth.

Blindia acuta (Huds.) B. and S. is a rare species of mountain

rocks with capsules like those of Seligeria, but with longer stems

and with the enlarged angular cells of this subfamily.

Bliudid ciciilci may be confused with Dicraniim fulvellitm, from

which it differs in the shorter scarcely secund leaves, with al-

most entire apices, more rigid aspect and longer setae.

Campylopus is a genus of southern range which may be

found along our southern borders. It is like Dicrauiim, ex-

cept that the leaves arc more rigid and less flexuous, generally

straight; the seta curved and the capsules small, elliptic and

symmetric.

EXPLANATION OF PLATE XIII. Dicraiietia varia ( From Bry. Eur.

)

Plants natural size. Figs. 7 to 10. Perijjonial leaves. The other figures are self-explanatory.
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Dicranodontium longirostre ( W. and M.) B. and S., which is not rare on

rocks in the Alleghanies but is infrequent elsewhere, has the habit of a

Ciimpy/opiis but has the peristome teeth cleft nearly to the base into two

filiform segments. (See Dicnuiiim /oiit(if'j/iiiiii.)

DICRANUM Hedw.

Leaves smooth (papillose in spuiiiim, montauiim and occasionally \n pallidum )\

lower cells rectangular, aui^uldr conspicuously dilated. Capsules on a straight

erect seta, erect or inclined ; teeth red, cleft half-way into two or occasionally

three segments, vertically striate below with fine lines. (See Plate XV.)

The Dicrana of our region are one of the most common and beautiful

elements in woodland scenery. They are, for the most part, bright yellow-

green and grow in wide thick tufts or mats. The leaves are frequently more

or less secund, as though the wind had blown them all in one direction. They
are common on the ground, stones, rotten wood, and sometimes they occur

on the base and trunks of trees. Most Dicrana mature their spores in autumn,

but more observations are needed to give exact dates for each species.

KEY

1. Capsule cernuous, more or less arcuate 2.

Capsule erect, symmetric l+.

2. Upper leaf-cells longer than broad, porose 3.

Upper leaf-cells not porose, nearly as broad as long 5-

3. Capsules clustered, leaves strongly transversely undulate, silky . .' undiilaliim.

Capsules solitary +.

4. Leaves transversely undulate when moist, slightly or not at all secund, costa with-

out lamellae at back Bonjeani.

Leaves not at all undulate, secund, with strongly serrate lamella at back .... sropaiium.

5. Leaves strongly papillose at back, little or not at all secund spurium.

Leaves not noticeably papillose (sometimes papillose in pallidum) 6.

6. Capsules clustered •Drummondii.

Capsules solitary (rarely two together in Miihleiilnckii) 7.

7. Costa not reaching apex Berg,eri.

Costa percurrent or excurrent 8.

8. Lower leaf-cells more or less porose ; capsules not strumose lexcept slightly so

in '/). pallidum) q.

Leaf-cells not at all porose ; capsules strumose 12.

9. Leaves entire or very faintly denticulate ehngalum.

Leaves serrulate 10.

10. Leaves strongly falcate-secund and crispate ; costa \ to • of the width of the leaf at

base and forming all of the apex ; upper leaf-cells regular fusct-sci'iu.

Leaves little or not at all secund ; upper leaf-cells very irregular 11.

1 1. Costa at least 5 width of leaf at the broadest point of the leaf. Plant 3'-'"to 6"' high. Miihleiihfckii.

Costa t',, width of leaf : plants 2'"' to 3'-"'" high pallidum.



PLATE XIV. DtcranoJontium loiigirn.sire (From Bry. Eur.)

Fig. 5. Lowest stcni-Ieat. Figs. 6. 7. and S. Median and upper leaves. Fig. 13. Periclia-tial leaf.
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12. Leaves falcate-secuiui 13.

Leaves spreading sehiili.

13. Leaves with distinct dngu\aT cells; capsule oblonx-cylindric ^larkei.

Leaves with few angular cells; capsule short, obovate falralum.

I-).. Costa ending in the serrulate apex ; leaves crisped when dry 1;.

Costa excurrent ; leaves scarcely altered by drying (except [). fulztllum and D.

fulviim) 16.

15. Apex of leaf papillose at back ; upper leaf-cells rectangular monlaiium.

Apex of leaf not papillose ; upper leaf-cells less regular ; plants commonly giving

off numerous axillary erect flagella bearing minute ecostate leaves fla^ellare.

16. Costa narrow, ' to } width of leaf at base 17.

Costa broader, ' i to '2 width of leaf 18.

17. Dioicous ;
3'"' to 4'-'"' or more high . . Sauleri.

Autoicous ;
0.5'^'" to z"^"" high fukellum.

iS. Margin and costa of leaves entire ; apex usuallv broken .... tiride.

NLirgin and costa of leaves serrulate 19.

19. Costa equaling ' s width of leaf at the base, or less ; leaves gradually narrowed

to apex ; all upper surface leaf-cells rectangular fulz-um.

Costa '2 width of base of leaf, or more ; leaves abruptly narrowed to a long

slender point ; all upper leaf-cells greatly elongated-linear loii/^ifolium.

Of the species given in the key, Slarkci, Si/iisli, fakatum and fiilvcl/iiiii belong

to the subgenus Arctoa, which seems to many to be of generic rank. They

are rare alpine mosses with the capsule little exserted or more exserted and

strumose. The cells of the costa in Arctoa are all alike (homogeneous). In

the other species the costa is made up of large and small cells variously dis-

posed. (See cross-section of costa of D. scopa-

riiini.) Siiiileri and elou^atiitn are true Dicranahut

are rare alpine forms.

D scoparium ( L. ) Hedw. Plants large, some-

times iQc™ high, glossy yellowish green to brown-

ish green, radiculose, growing in rather large

tufts of medium density; leaves falcate-secund,

not undulate, strongly serrate, ending in a long

narrow acumen; costa flattened, bearing 4 pro-

jecting serrate lamellae at the back abo\e ; leat-

cells all elongated and porose, packed full of

chlorophyll, in the younger leaves often contain-

ing oil-globules; capsule cernuous, arcuate-cylin-

dric, not striate, annulus lacking; spores niatur-

sulexs- !' u. t'lisiesicns X ' *'. Cap- ing in late Summer or autumn. Common across
sule and ralvntra v 5. . . i • 1

the continent on various substrata. It is almost

as widely diffused as Polytnchitm comimiiic, being found in all portions of

the northern hemisphere. North America, I'.urope, Asia and Japan.

Figure 42

a. Dicritniim stopfirium x i- «. Cap-
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A most variable species, grading into the next so that some sterile forms

cannot with certainty be determined. A variety with striate capsules is not rare

in New England, but so far as I can find it

has not been given a name. The leaves may
be nearly entire and very slightly undulate

above, but these variations are rare.

In the western part of our range one mav
collect D. majtis Smith. It closelv resembles

I), scopiir'niiii, but is larger with longer and

more regularly secund leaves, antl has clus-

tered setas as in D. uiidii/aluin.

D. Bonjeani DeNot. (D. paluslrc LaPyl.

of L. and j. Manual). Although distinct in

its typical form, this species so frequently

grades towards and into D. scoparium that

the amateur is almost sure to confuse the

two species. To increase the difficultv, the

typical form is rarely met with, though the

varieties are common. The undulations in

the moist leaves, of which many authors make
so much, I find utterly worthless so far as

distinguishing the species is concerned, as

they are so frequently barely visible even with

a lens. The color is lighter than in scnpuriunu

the leaves shorter, less secund and with much
shorter broad apices, with the serrations on the

back of the costa much less

pronounced and the leaf- '

cells broader and shorter,

especially above. The leaves

are usually much more

strongly serrate than is

represented in the plate.

Most of our American forms

also have the leaves more

secund; capsules usually
lightly striate; spores matur-

ing in late summer or au-

tumn; characteristically

growing in marshes \n

shady places.

Figure 43

Cross sections tliroiifrh the costa of Di
Cfaniim st-ijparium . a. Near afiex. /;. Me

Near base. (After Liriiprlcht. 1(lian

Figure 44

o. leaf-cells and apex "• 200 of Dicranuni Bonjeti'iiLeaf

h. Same of D. scu[>ariu Same of V). fusees-



PLATE XV. Dicranum Bonjeani (From Bry. Eur.)

Figs. 6 to 8. Periclni-tial leaves. Figs. 14 and 15. Leaves of the flagellate shoots of the var. folyclaJon

I
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Like Mr. Dixon, I have collected this species on a rotting roof (the

shingled roof of an old mill in Williamsville, Vt.), and the specimens I collected

here were the most typical of any of my collections.

D. fuscescens Turn, is a smaller plant yet frequently larger than is indi-

cated in the figure, yellowish green, tomentose ; leaves narrower, not only secund

but plainly crisped when dry; costa forming I to s width of base, often excurrent

into a more or less strongly serrate point; margin usually strongly dentate, but

sometimes nearly entire; alar cells very distinct, other basal cells 3 to 8 times as

long as broad, porose, the upper almost regularly quadrate or rectangular, and

sparingly or not at all porose; capsule striate, sulcate when dry and empty,

annulus present; spores maturing in autumn. On decayed wood, more rarely

on soil and bases of trees in moist, cool woods. I rarely find it below 1,000

feet altitude. It is like a small form -of scopiiriiini, but its crispate leaves with

quadrate upper cells and its uniformly striate capsules make it easy of recogni-

tion. (See Fig. 42.)

D. Miihlenbeckii B. and S. is a fine large species 2'^"^ to 6^"' high, growing in

dense, radiculose cushions, green above, brownish ferruginous below; leaves

usually equally spreading, crispcel ivlicn dry, lanceolate -subulate, concave or sub-

tubulose above, twisted to the left when dry, denticulate above; costa stout;

excurrent, slightly roughened on the back by projecting cells; alar cells in two

or three layers differing more in color than in size; cells next above rectan-

gular 1:4 to 1:8 somewhat porose; median cells rectangular 1:2; above angu-

lar but irregular, quadrate, three-cornered, rhomboidal, etc., much as in palli-

dum ; capsule arcuate-cylindric, usually lightly striate, scarcely cernuous ; an-

nulus present. Spores maturing in late summer and autunm.

The size of this species might cause it to be confused with D. scupariuw,

from which it may be distinguished by the dense tufts, long densely radiculose

stems, and crispate not secund leaves. Under the microscope the short

angular non-porose upper cells and nearly smooth costa will differentiate it

at once.

Prom D. fuscescens it differs in its much greater size, densely radiculose

tufts, more erect capsules and equally spreading leaves. The upper leaf-cells,

while resembling those o{ fuscescens, differ in being irregular in shape.

The costa is much stouter than in either D. scoparium or D. fuscescens. In

rocky places, usually in elevated regions, rather rare, more abundant westward.

D. spurium (Hedw). Robust, i"^"" to 4^'" in height, sometimes more, yellow-

green, loosely tufted ; leaves loosely and equally spreading, very sirongly rugose,

subtubulose above, bent inward with crispate points when dry, broader than in

any of our other species, broadly ovate at base, narrowly lanceolate above, serrate

above on the margin and back of costa, sirongly papillose at back above; lower

leaf-cells elongated and very thick-walled, porose; upper cells as broad as long,



t/ii/i/eiibfi/,!i

PLATE \VI. I),na„um M uhln,h,,k,i (From Brv. Eur.
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angular, irregular, (jf various shapes; alar cells very strongly differentiated, in-

flated and colored, in two or three layers; sflti yelloiv, rather slender; capsule

arcuate, cernuous, irregularly sulcate when dry and empty; annulus present;

spores maturing in spring.

In rather dry rocky places on sandstone or

limestone, apparently infrequent. Easily rec-

ognized by the very broad, strongly rugose

leaves which give the plant, when dry, the ap-

pearance of a light yellow Milium. The small-

sized yellow sporophyte is also very character-

istic; under the microscope the marked leaf

characters make it one of the easiest species

to recognize.

The habitat, as well as the time of matur-

ing spores, seems to differ in Britain from

that in continental Europe or America. Braith-

waite and Dixon say August; Limpricht says

May, which seems to agree better with my
observations.

Our American plant seems to have broader

leaves than is represented in the works on

European mosses.

D. pallidum B. and S. (D. spiiiiiini (oikIcii-

saliini of L. and J. Manual) is like a reduced

form of I), spiirinm, 2''"i to 3'^^'" high, growing

ill dense radicnlose tiifls in scindy places, especially

in the pine barrens of the Jl/anlic coasl. It has

een collected m Wisconsm by 1 rue, and m
./. Leat of same 'I ,0; leaf-cells 200! co,ta

Massachusetts by Miss Cora H. Clarke. The "°' shown at apex. e. Portion of leaf of

, I J I I I /
same showing papilla; at back x lOO. h.

leaves are elongated lanceolate, long and narrowly D. pallidum, c and c' . Broad and narrow

acuminate, smooth or slightly papillose on the
'•^^^'^^ "f ^'>me; leaf-cells x 200.

back above; costa slightly roughened at back, capsule slightlv strumose ; spores
maturing in spring.

The difference between this ;uul the last is hard to indicate in a descrip-

tion. The smaller size, more compact tufts, ferruginous below, narrower leaves

smoother at back, are the most evident distinctions. Specimens and descrip-

tions lead me to believe that the European spuriuin is intermediate between our
spuiium and pallidum. The compact tufts may lead the beginner to confuse this

species with D. Milhlenbeckii, but the difference in size and the more strongly

porose cell-walls in this species will usually be sufficient to identify it.

D. undulatum Ehrh. \'ery robust, y'"' to 250" high, often decumbent at

FiGlRE 45
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base; growing in loose wide tufts, densely radiculose, bright glossy yellow-

green; h'lives iDuiiilalc, ivith ii silky liislrr, very long, lanceolate, gradually nar-

rowed, scarcely se-

cund, margin recursed

below for '< to '_-

the length of the leaf,

above this strongly

serrate to apex; costa

comparatively narrow,

with izvo strongly sen ale

lamella' on Ihe back

ahove ; alar cells dis-

tinctly marked, other

cells elongated and

porose throughout

;

capsules cliislered ( sev-

eral setae from the

same perichastium );

seta? long, reddish;

capsule cernuous and

arcuate, striate when

empty; spores matur-

ing in late summer.

Our largest and

most.beautiful species,

common in shaded

places on soil and

stones covered with

humus, but not fruit-

ing freely. The only

species with which it

could possibly be con-

fused is the next.

D. Drummondii
Muell. is most likely

to be mistaken for D.

iindiiltilttm, but it is

rather smaller and less

glossy; its leaves are

less undulate and are secund and siroiixly crisped, not recurved at base below;

leaf-cells iioi porose; the upper quadrate; capsules clustered; spores maturing

n. Dura
b'. Leaf . 8

I), lulfiim

iittn unJiilatum x i-

<. D. ffag"llare x2- <"'• Leaf y lo

2. f. Leaf and capsule x lo.

/>. D. Drummondii
J. Flas;flla \ lo.
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ill Slimmer, (irowing on decaveti wood in forests in elevated regions, not

common.
D. flagellare Hedw. In dense tufts 2^"| to 5"" high, green or yellowish

green, radiculose, frequently producing numerous tixil/tiry ereci slrni^lil flaa^clla

with tnhiulc ecoslaic leaves. Leaves gradually narrowed from an oblong base

to the linear tubular upper portion; subsecund, crisped when dry, denticu-

late near the apex ; costa narrow, ', to ', width

of base, not excurrent, entire or slightly

denticulate on the back near the apex ; an-

gular cells very distinct, reaching almost to

the costa; cells next above these loosely rec-

tangular, becoming nearly quadrate above, not

porose or papillose; capittic erect, cyitndric,

sometimes slightly curved, striate when dry

and empty ; spores maturing in summer.

On decaying wood and peaty banks in

moist shady places everywhere.

This moss is one of our most common
species and by reason of its crisped leaves

and narrow costa is not likely to be con-

fused with any but the next. 'I'he Hagella are

very characteristic when present. (See Pig.

46.)

D. flagellare var. minutissimum n. var. On
rather dry peaty banks and on stems of bushes , >

in the edges of swamps on Long Island, I

find a 'Dicrauum with short ovate-lanceolate

broad-pointed leaves, which I think must be

a derivative of 'T). Jhige/lcire, but so distinct

as to deser\e a name. The forms on stems from apex, midille and base respenivel

of bushes are nearly always sterile and are ^

seldom over 5""" in height, forming a dense fur-like covering near the base of

the stems of bushes. For this form I propose the above name.

D. montanum Hedw. This species is exceedingly like D. /Itii^cl/tirr in ap-

pearance and shape of leaves, but the leaves are much more strongly crisfied

when drv, rather shorter and smaller, less tubular, more strongly serrate

.ibove and plainly ptipillosc on the back above; spores maturing in summer.

On decaying wood in forests of the northern part of our range. In the

field I have had my attention called to it because it was lighter colored than

'/). fi(i^ell(U(\ but I cannot say whether or not this distinction always holds

good.

FlClRE 47

II. Dicranum /lai;ellare miiiultnimum

X 10. b. Leaves \ 30. c, </, t. Leat-fells
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D. fulvum Hook. riiis is the only other coninioii Dicriniiini with erect

capsules. It is fulvous brown in color, nlways growiiii; on rocks; leaves secund,

somewhat crisped when dry, gradually narrowed from a lanceolate base to an

almost linear apex; margin serrate in the upper i to ',, cosla at lensl i the

width of the leaves at base, somewhat excurrent, toothed at back ; the apices

much more slenderly tubulose than in 'T). fla^ellare ; leaf-cells rectangular (1:2)

or quadrate above, even on the surface of the costa a few basal cells elon-

gated ; not at all porose ; capsules cylindric, sulcate when dry and empty

;

annulus present; spores maturing in late summer and autumn. (See Fig. 46.)

D. longifolium Ehrh. Growing only in rocky elevated regions, sometimes

found on the base of trees as well as the surrounding rocks. Leaves very long

and narrowly acuminate so that the leaf apices look somewhat like hairs, giving the

plant a silky appearance, secund but scarcely crisped when dry; costa more
than '_• the width of the leaf at base, toothed on the back and sides above, leaf-

cells above all elongated linear-oblong. A little above the base the leaves

are suddenly narrowed and in the upper part of the leaf nothin^^ but costa is left

for the rest of the length of the leaf; capsule cylindric, smooth; annulus lacking;

spores maturing in summer.

This species and 'D. albicans, in which there is scarcely any lamina, furnish

a connecting link with Leucobryum.

'Dicranum longifolium and 'Dicranodontium longirostre have many points of

resemblance and when sterile are likely to be confused, although the latter is

so infrequent in most parts of our range that doubtful specimens can safely

be referred to the 'Dicranum. A cross-section of the costa will settle the

matter definitely, for in the Dicranum the costa is made up of three layers

of cells of almost the same size and structure, while in Dicranodontium there

is a single layer of larger cells in the middle with numerous small cells on

either surface. The figures do not properly show the differences in the cross-

section of the costa in these two species. In many cases this difference in

the costa is evident in the leaves mounted flat and studied with a low power

when the costa of 'Dicranum longifolium appears uniform in density for its

whole breadth, while in 'Dicranodontium the costa seems to have a darker

central portion near the base. The hair-like apex of Dicranodontium is much
more slender, being hardly more than a cell or two wide at the apex and the

costa is not toothed on the back until very near the extreme apex. In Di-

cranum longifolium the costa is strongly toothed on its back for nearly or

quite 'j the length of the leaf. These differences are well shown in the plates.

D. viride (S. and L.) Lindb. This species also has a very broad excur-

rent costa, '4 to 'j leaf-base. It rarely fruits and hence is not often col-

lected, although it is apparently not rare on decaying wood and bases of

trees in moist woods. Plants rather small, green or light green, in gross ap-



lfln^i/h/iiim

PLATE WII. Dicranum loni^ifolmm . (From Bry. Eur.)



loH MOSSES WITH HAND-LENS AND MIC ROSCOPE

pearance reminding one of the

very large D. moutcinum ; leaves

crisped when dry; leaf-cells rec-

tangular below, regularly and

evenly quadrate above, not po-

rose. The most characteristic

things about the species are its

smooth leaves ( occasionally verv

minutely dentate at extreme apex

as shown in the figure), from which the apices are

nearly always broken and sometimes tufts of protonema

may be seen growing from the broken ends of leaves

before they are detached.

These broken ends undoubtedly serve to reproduce

the species and thus the spores are less needed for

this purpose.

The plants are usually small in size ( i'"' to 2*^^"'),

but Limpricht gives them as i"" to 4<^"'

.

SUBFAMILY 8. LEUCOBRYE^

\

Mosses growing in dense, spongy, whitish or glau-

cous cushion-like tufts which under favorable condi-

tions may become several feet in circumference, be-

coming brittle when dry; leaves lanceolate, conca\e,

composed almost entirely of the highly developed

costa. The chief difference between this subfamily

and the Dicraneje is that the leaves consist of costa

only, a condition that is approached very closely in Di-

crauum iilbianis, a species found in western North

America and in Europe. To make the resemblance

more striking D. cilbhaiis becomes whitish when dry.

Like the costa of 'Dicniiium the leaves of Leitcobrytim

consist of two kinds of cells, the outer large and empty,

and the inner small atid chlorophvllose.

y il
Figure 48

Dnranum viriJe (From Siilliv. "Icones"). The upper right-liaml

tigiire was drawn by Miss Thayer from a specimen from Newfane. Vt. It

shows the protonemal filaments jjrowing from the end of the costa of a leat

which was still attached to the stem.
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LEUCOBRYUM
Our only genus; characters as above.

KEY

Plants large; i'^"' to lo^'" high; leaves 3""" to 9""" long; capsules arcuate, strumose .... g/aunim.

Plants smaller ; i'"' to z*^'" high ; leaves i""" to +"'" long ; capsules almost erect, not strumose. albidum.

L. glaucum ( L. ) Schimp. The White Moss. Any one accustomed to walk

in the woods must have noticed the grayish-white tufts of the White Moss,

looking like gigantic pincushions.

This moss does not fruit freely, but by searching in moist woods the

sporophyte can usually be found without a great deal of trouble. It matures

from September to June. .t'j

The White Moss prefers moist or even swampy woods, but is often

found in drier situations. The plants grow densely packed together,

those in the center continually elongating and new plants being added "^j^

around the edges of the tuft. The White Moss resembles the Peat

Mosses in color, and the cushion-like tufts take up and retain water in

the same sponge-like way.

Braithwaite states that this species often produces on the upper

leaves of the female plants, minute tufts of "radicular tomentum"

with young plants which fall off and serve to reproduce the plant, which

produces spores rather infrequently. The amount of rainfall has ap-

parently some influence on the spore production of this species, for I

have noticed that it produces spores with unusual abundance after an

especially wet summer.

L. albidum (Brid.) Lindb. ( /.. iiiiniii Hampe). This species ( or subspecies

according to Dixon) seems to be rare, as I have never met with it and Mrs.

Britton in her article in the "Observer," for October, 1894, states that there

were very few authentic American specimens in the Columbia herbarium.

Small size alone is hardly enough for a specific distinction. Sterile speci-

mens should not be referred to this species except by experts.

Family 8. Grimmiaceae

Plants growing upon rocks, rarely on soil (at least in our species), blackish-

green when dry, almost black below. The young freshly moistened tif)s of

the stems and branches are the only portions that are chlorophyll green.

The plants grow in thin mats or more frequently in dense tufts or cushions.
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The stems of fruiting plants commonly branch by innovations below the apex.

The leaves are often hyaline tipped, giving the plants a hoary appearance,

but the hyaline tip consists of the whole apex of the leaf. Leaves usually

lanceolate to ovate-lanceolate, with small thick-walled cells, often in several

layers in the upper portion. In Rhacomitrium the lower leaf-cells are longer,

being usually linear, with strongly sinuose walls. The costa is present and is

well developed in all the species except Hedwigia. The capsules are usually

symmetric, ovoid to cylindric, frequently immersed or emergent. The seta

is short even in species with exserted capsules, sometimes arcuate, though

rarely so in our species. Calyptra mitriform or cucullate, sometimes papil-

lose, smooth or plicate. Peristome single, often papillose, entirely lacking in

Hedwigia; teeth entire, cribrose or cleft, often resembling those of 'Dicitiiiiim,

but entirely lacking the vertical striae characteristic of that genus.

The Ortholricbace^ are usually included in this family, but I entirely agree

with Mr. Dixon that the differences in peristome are fully sufficient to warrant

the separation into two families. Jndre^a is the only genus likely to be mis-

placed in this family and when sterile one might easily have difficulty in dis-

tinguishing it from the Griwniiace^e, but the plants are black even at the top

and much more slender than the great majority of the Grimmiace^.

KEY TO THE GENERA

1. Leaves ecostate Hei/zcigia.

Leaves costate 2.

2. Calyptra plicate ; leaves crispate as in L'lo/a Ptychomilrium.

Calyptra not plicate ; leaves not crispate 3.

3. Basal leaf-cells linear, with incrassate sinuose walls: capsules all exserted. liharomilrium.

Basal leaf-cells but little longer than broad, walls not sinuose Giimmia.

Basal leaf-cells but little longer than broad, upper basal somewhat sinuose ;

capsules immersed or emergent, not exserted Giimmia Peiiiisyhanira

and forms of G. apocarpa.

HEDWIGIA

is named for Hedwig, one of the best bryologists of the eighteenth century.

H. albicans (Web.) Lindb. (//. ciliata Ehrh.) is our only species. It is

very common on boulders, ledges, stone walls and dry exposed places. In-

deed, one can hardly find ten feet of old stone wall in some parts of New
England that does not bear one or more patches of this moss. The plants

vary a great deal in size, but in general have much longer stems and branches

than their relatives, besides being much the most common of all the family.

The lower part of the plant is brown or black, the upper green, with a
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tinge of gray due to the colorless tips of the leaves. The capsules are en-

tirely concealed in the longer more slender perichaetial leaves, and the only

indication of their presence is a slight enlargement of the

ends of some of the branches. The capsules are almost

spherical, with a clear-cut lid and no peristome; they mature

in spring.

An attempt has been made to illustrate the remarkable trans-

formation that these plants undergo when moistened, but no draw-

ing can do justice to the magic of the change.

It is easily distinguished from all our other Grimmiacco' and
from the Orlholrhluice^e by its ecostate leaves; its large size, hya-

line leaf-apices and ciliate perichstial leaves pre-

vent any confusion with the ecostate species of

Andre^d. Var. viridis is a form with the leaves

green to the apex or nearly so.

!U
x'M .«:r
riiv. m%ii

Figure 50

Heiiixigia nlhicans. a. Dry and wet x i- l>. Capsule
with a portion of the pericha?tial leaves removed x 10. c.

Branches, dry and wet, y 5. J. Leaves x 10.

°^??gfc?4'^ ° *-«.,"»>'"" 1 /JMiiSukki

Fk;ure 51

4rt and 4^. Apices of leaves of HeJivigia
albicans. 4*. Base of same. loa. Apex of

pericha?tial leaf. (From Bry. Eur.)
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PTYCHOMITRIUM

I he genus Plyclioiiiitrium contains sev-

eral American species, with a considerable

range of variation in peristome characters

and in general so closely allied to Grimmia

as to make a satisfactory separation in a

key extremely difficult. The plicate calvp-

tra and crispate leaves are general char-

acters tending to indicate this genus.

P. incurvum ( Schvvaegr. ) Sulliv. is the

only species common enough in our range

to warrant description here. It is found

in the southern part of our range from

southern Connecticut and vicinity of New
York city south to Tex-as. The plants

are about 5""" high; seta and capsules a

little less. The crispate leaves remind

one very strongly of Ulola and indeed

it is most likely to be mistaken for a

member of that genus so far as general

appearance goes, but its habitat on gra-

nitic rocks and its long beaked oper-

culum, scarcely striate capsule and single

peristome of slender teeth will easily dif-

ferentiate it. The spores mature in late

winter or early spring.

GRIMMIA Ehrh.

Plants dark green to almost black,

short-stemmed, growing (in our species)

almost exclusively on rocks, in more or

less compact cushions. Leaves crowded,

more or less appressed and somewhat

contorted when dry, but not crispate,

spreading to squarrose when moist, lance-

olate in general outline, margins usually

recurved and entire, except at the apex,

which is often hvaline. but is composed

%mm
Fk;i'rf. 52

'Viim. I From Sulliv. " Icones"
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of ihe upper lamina instead of the costa alone giving the plants a hoary ap-

pearance in many species; costa well developed; leaf-cells short and rounded
above, almost opaque in most species, sometimes papillose; the lower cells

elongated, often rectangular and nearly hyaline. Calyptra smooth; capsule

ovoid to oblong, symmetric ; immersed or exserted ; peristome single, of

16 teeth, which are entire, perforate or even cleft in some species.

The genus is usually easily recognizable, but the species are difficult and

are often almost impossible to determine in sterile specimens, as some of the

critical leaf characters are variable. The position of the margin (recurved or

plane) seems to be a fairly constant and useful character. Mature leaves

from the middle and upper portions of stems must be chosen for examina-

tion. The hyaline apex is often confined to the mature upper leaves.

KEY

1. Leaves, at least the upper, ending; in a whitish hyaline hair-point 4.

Leaves not as above 2.

2. Leaf-margin strongly revolute 7.

Leaf-margin plane, incurved above, rarely slightly revolute below 3.

3. Leaf of a single layer above, capsule immersed; monoicous ; seacoast plants ex-

clusively marilima.

Leaf of 2 to 3 layers above, margins incurved, cucullate at apex ; capsule long ex-

serted ; dioicous iiniroloi

.

+ . Capsule longer than the seta, immersed, or if shorter than the seta the upper basal

leaf-cells are sinuose ;.

Capsule shorter than the seta, emergent or exserted ; no leaf-cells sinuose .... 8.

5. LIpper leaves with long hair points ; leaf-cells not sinuose ; capsule oblong , . . amhig^ua.

Lipper leaves with long hair points ; leaf-cells somewhat sinuose Peinuylvamca.
Upper leaves with short hair points 6.

6. Lower leaf-cells sinuose, but shorter than in H^hacomilriuvi Peniisykaitica.

Lower leaf-cells not sinuose (sometimes slightly so in fl/>»fa?;ia ) 7.

7. Plants small and slender, in dense cushions, soft dull green
; peristome teeth

strongly cribrose ; central strand present in stem conferta.

Plants larger, loosely tufted ; central strand lacking; peristome less cribrose . . . apocarpa.
8. Leaf-margins erect, of one layer of cells ; seta curved OIneyi.

Leaf-margins slightly recurved on one side at least, of one layer of cells; seta

straight ovala.

Leaf-margins erect, upper margins of more than one layer; seta straight 9.

9. Leaves oblong-lanceolate, contracted to a long rough hair; basal cells rectangular,

slightly or not at all longer than broad Uiuophi-a.

Leaves lanceolate, tapering, basal cells thin-walled and elongated-rectangular, 1:4

to 1:8; strictly alpine Doniuna.

SUBGENUS SCHISTIDIUM

Capsule immersed on a short seta, wide-mouthed; columella remaining
attached to the operculum and falling with it.

G. apocarpa (L.) Hedw. By far the most common species in Neu F.ng-



apocarpa

PLATE .Will
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ifiLn^hori4.H?r>

hind and northern New "i'ork. Growing on shaded rocks everywhere, ahiiost

as common as Hedwt^^iii. Variable in habit, but usually growing /;/ loose /iifis ;

stems suberect, 2'^'" or inoif high ; leaves broadly lanceolate, strongly keeled

above, margin narrowly revolute, entire or with a few teeth above, costa van-

ishing at the apex or below; hyaline

point vdridble, rarely reaching '4 llie

length of the leaf, often wanting.

Monoicous ; calyptra mitrate, not

reaching below the lid ; capsule

ovoid; teeth of peristome entire or

somewhat cribrose, dark red-broivn. Author-

ities usually give early spring as the time of

maturing spores, but I believe autumn and

winter are the seasons with us. I have

found the var. rivtilaris with spores matur-

ing in August in southern Vermont. Vari-

able; in some forms the leaf-cells are as

sinuose as those figured for G. Pennsylvanica,

in others this character is scarcely discern-

ible.

Var. rivularis (Brid.) W. and M. Stems 5"" lo

10"" long, denuded of leaves at the base, leaf-apex

often serrate and frequently wilbotil hyaline point;

capsule shorter, wide-mouthed and turbinate when
dry and empty. Common on rocks in damp places.

Var. gracilis (Schleich.) W. and M. is a slender

decumbent form with perichastial leaves somewhat
secund ; leaves serrulate at apex and rough on the

back, hair point usually present. Not uncommon.
G. conferta Funck is regarded by many authors

as a variety of, or at most, only a subspecies of

the preceding. Typically it is much more slender,

lighter colored, and growing in very dense rounded

cushions; the teeth are much lighter colored, tending to

orange, and are more strongly cribrose, capsules sub-

spherical. Limpricht gives the following differ-

ences, which I have been unable to verify. Apo- ohtusifot'm

E.XPLANATION OF PLATE XVIII. Grimmia apocarpa (From Bry. Eur.)

Fig>. I, 2, 3 and 4 Plants natural size. Figs. 5 and 5a. leaf and leaf-apex respectively from the

lower part nt ilie plant. Fis;s. 6 and 7. Upper leaves. Figs. 6a and db. Apex and base of 6. Fig. 11.

Pcrichntial leaf. Fig. iS. t)per(uluni with the attaolicd columella (characteristic of the subgenus
Siliisli.iium '

. The ntlu-r tigures are self -cxplanatniA .

Gi

FiclrE 53

irnmiti conferta (From Bry.

Eur.i Fig. 13. Deoperculate capsule.

Fig. 16. Peristome. Figs. 4a and 4A.

Apex and base of leaf respectively.

Fig. y. 2a. Apex of leaf of var.
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ciirpii has no central strand, or at

most it is rudimentary, annulus

present of 3 to 4 rows of cells, 4
to 5 rows of differentiated cells

about the mouth of the capsule.

Coufcrta has a liell-developed ceiiini/

flniiid in the stem, has no annu-

lus, or at most indistinct and of

only one row of differentiated cells

about the mouth of the capsule.

I doubt if all of these distinctions

"ill hold, and certainly the types

must be examined to detinitely

settle the matter.

G. ambigua Sulliv. is a rather

rare and exclusively American spe-

cies related to conferta, from which

it differs in its larger size, lanrer

pericluetial /eaves with often </ roii!(/i

bya/iiie point reaching nearly '_ the

length of the leaf, capsule more

elongated and calpytra cucullate.

The last character I doubt, for I

have compared Austin's Musci

Appalachian! No. 142 and do not

hnd the calyptra materially differ-

ent from that in apocarpn and coii-

ferta^ which often splits more on

one side. The peristome teeth in

amh'tvua are like those of cipocarpa

rather than conferta. The basal

leaf-cells of these three species are

not materially different, but Sul-

li\ant seems to have figured them

more accurately.

G. maritima Turn. is truly

maritime, being found only near

the coast, sometimes growing

within the reach of the salt spray.

It is ditrker below and more ris:id

than any of the preceding; the
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leaves are entirely wilhout hyaline apex with margin plane above and only slightly re-

flexed below, costa very strong, perciirrent or excurrent; capsule ovoid-globose,

wide-mouthed and turbinate when dry and empty; peristome much as in

apocarpa, but with broader, slightly perforate teeth. Spores larger than in

any of the preceding, JO/i to J-//i, rough, maturing in winter.
^|\

FicTRt 55. Gnmmiii marilima (From Bry. Eur.)

2. Plant natural si/e. 3, 4 and 8. Leaves, ^a and 4*. Apex anil base of 4

SUBGENUS EU-GRIMMIA

Capsule emergent or exserted, with seta longer than capsule (G. Penusylva-

iiica seems to be an exception).

G. Olneyi SuUiv. Growing in dark green tufts, blackish below, more com-

pact and Jiner grained than apocarpa ; stems often nearly denuded of lea\es

below, about 2"" high ; leaves lanceolate from an ovate base, the upper end-

ing in a long rough hyaline hair, margins of a single layer throughout, not al ait

re/lexed ; basal cells rectangular, 2-3:1, a few near the costa longer than

this. Dioicous; capsule exserted on a curved seta; operculum beaked; spores

maturing in April. On rocks, not rare in the lowlands of the central

portion of our range especially along rivers, extending north to southern

Vermont. This is our only species with curved seta, and even in this a

portion of the setae seem almost erect. in the dried specimens the capsule

appears more fully exserted than is indicated in the figure. This is one of

our three species with plane leaf - margins, the other two being Doniana and

leucophea.



PLATE XIX. Grimmia Olneyi (From Sulliv. "' Icone-")
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G. Doniana Smith (spelled T)onii by Braithwaite) is an alpine species

apparently confined to the northern portion of our range, very rare except in

the White Mountain region. Usually wiich darker and shorter than Oliicyi, and

\^^

drimmiii Diiiiiiuui (From Bry. I.vir. in whirh lI i> railed G ohtiisn)

riic tigiires are all self-explanatory.

in more compact cushions; upper leaves with a rough hair-point sometimes
as long as the rest of the leaf, but usually shorter, leaves opaque and two-

layered on the margins above; costa narrow, obscure at apex; basal cells
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hyaluie, 7 to S:i. Monoicous; capsule emergent or exserted (usually more

exserted than is indicated in the figure, especially when dry); operculum not

beaked ; spores maturing in

autumn.

G. ovata W. and M. is

another rare alpine species

most resembling Doii'uuui, but

more robust and laxer in habit;

leaves with one margin some-

what reflexed and basal cells

somewhat sinuose ; capsules

more exserted, with a beaked

operculum.

G. leucophea Grev. Rather

coarse and stout, in loose

wide hoary tufts ; leaves grad-

ually larger towards the top

of the stems, almost regularly

appressed-inibricate iihen dry,

very much broader than in the

three preceding species, triangu-

lar-ovate or oval-oblong, very

concave, with a broad apex

terminated by a very long

rough hyaline hair which is

dectirrent on the leaf-apex and

is often longer than the rest

of the leaf; margins plane;

basal cells rectangular, a few

near the costa longer than

broad, the rest quadrate ; cap-

sule emergent ; operculum

short-beaked ; spores matur-

ing in spring.

Frequent in the lowlands

of the southern and middle

sections of our range and

common on the Pacific slope.

Not reported from New
' New Jersey Palisades south of

i(tV'

Figure 57. Grimmia teucophea (From Brj . Eur.

25. Portion of annulus.

England, but collected by Austin on the

Steep Rock about two miles east by north of Closter station."



Fig. I

leaf

PLATE XX. Grimmia Pennsylvanica (From Sulliv. "Icones")

Plants natural size. Figs. 15, 16 and 17- Antheridial buds perigonial

', and antheridium respectively. The other figures are self-explanatory.



122 MOSSES WITH HAND-LENS AND MICROSCOPE

G. Pennsylvanica Schwaegr. seems to be our most common species next to

upucarpii, but m the northern portion of our range it seems seldom to fruit

and is apparently little collected. It is a lcu\i(c coarse dark green moss from
ii;cm to 3^^^'" high, slightly hoary at the ends of the stems; leaves lanceolate,

of two layers above, appearing very dark and opaque in the upper part, margin

strongly recurved, hair-point short and rough, cells at extreme base elongated-

rectangular J to 6:1 and hyaline or yellowish with thin -nails; next above these

the cells are short rectangular, thick-walled and sinuose as shown in the

figure. Spores maturing in late autumn, but operculate capsules may be

found in April.

G. Pennsylvanica Bestii Grout Bryologist, Jan. 190+, p. 6. Growing in

short, wide, loose tufts on stone in walls and on ledges in open fields.

The stems are less than 5"!"' high ; the leaves are shorter, ivith shorter hair-

points and frequently with lamina of a single layer throughout. The lower

leaf-cells are characteristically sinuose as in the species. The leaves bear on

the back numerous bodies which look like propagula, but which Mrs. Britton and

Dr. Howe believe to be a species of Alga. This form is very

common in Newfane, Vermont, and the surrounding towns, and for

several years I have been attempting to locate it. Very likely it wi

prove to be a good species, and if so it should be called G. Bestii.

G. unicolor Hook.
Dioicous; very dark

green to almost black ;

stems 2<:"' to 5<""i long;

leaves without hyaline

points, narrowly linear

from an oblong con-

cave base, of two or

three layers above,

margin plane or in-

curved ; capsule ex-

serted ; lid beaked
;

spores maturing in

winter (Dixon), July

(Limpr.). Figure 58. Grimmia unicolor (From Bry. Eur.)

From forms of G. ' I-'^^^«'s of the rtagelliform branches. The other ligiires are of stem leaves.

apocarpa with non-hyaline leaf apices it is readily distinguished when sterile by
its much darker color and cucullate leaf apices (a character not well shown in

the illustration). From confcrta it is readily distinguished by its darker color.

This is essentially a northern species occurring on rocks near water. I have
collected it on boulders along Lake Champlain.
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RHACOMiTRIUM Brid.

Plants with much the habit and appearance of Griiiimin, bill ituKilly Idrjra;

and in many species bearing iiuiiicruiis s/iorl /tiicnil branchkls, giving the plants a

pecii/iiir nodose appearance. The leaves are hyaline -pointed in most of our

species and the lower leaf-cells, at least, are much eloiigaled ivilb ibukened

sinuose-nodose cell-wal/s, which character is the principal distinction from Grimmia:

the leaf-margins are recurved in almost all cases. The species are all dioicous.

Seta straight; calyptra mitrate, iisiial/y long- beaked, often papillose, not plicate;

capsule ovoid to cylindrical, smooth, /o«^-t'.v.«v7<v/; operculum henkcd, beak usually

long; annulus large; peristome as in Grimmia, but the teeth in the majority

of the species divided almost to the base into two filiform divisions. All our

species are rock-growing, although one or two may occasionally be found on

soil. Difficult to distinguish from Grimmia with a hand-lens, though the genus

can usually be recognized by the italicized characters. Alpine or subalpuie

except R. aciculare.

KEY

1. Some or all of the leaves willi a livaliiic point al apc\ 3.

Leaves without hyaline point 2.

2. Stems without short lateral branchlc-ts ; leaves liiiKulatc, broadly obtuse ; calyptra

smooth adculare.

Stems with numerous conspicuous short lateral branchlets (see Plate XXII I ; lea\es

lanceolate, narrowly obtuse to obtusely acute ; calyptra strongly papillose . . fasciculare.

(Occasionally forms of canescens are found without hair-points, but the strongly

papillose cells will serve to distinguish it beyond doubt.)

3. Leaves with hyaline points simply toothed 4-

Hyaline points irregularly notched and very rough with papilla- v
\. Short lateral branchlets absent ; upper leaf-cells rounded-quadrate niilelicum.

Plants with many short lateral branchlets; upper cells at least three times as long

as broad, sinuose minocarpum.

5. Leaves very papillose throughout ; seta smooth r/uifsrciii.

Leaves smooth, except the hyaline point ; seta rough Ianug,hwsum.

R. aciculare (L. ) Brid. is one of our common mosses occurring around

waterfalls and on wet rocks in cool and in elevated situations. Plants large,

3^'"' to 8<^^'" long, and very stout ; the broad leaves broadly obtuse, entire or

denticulate at apex with small distant teeth, characterize this species so dis-

tinctly that no further description is needed, except that given by the plate.

The leaf-characters are so distinct that this species is easily recognized with

a hand-lens. The spores mature in spring, Init well-developed capsules are

found in autumn. In this species as well as in most others of the genus
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nearly an entire year seems to be needed for the complete development of

the sporophyte.

R. fasciculare (Schrad.) Brid. In rather close flat patches, yellowish green

above, black or brownish below, bearing very numerous short obtuse lateral

brauchlets (see Plate XXII); leaves lanceolate, nearly or quite obtuse, without hyaline

point; costa faint, vanishing below the apex; all the leaf-cells long, narrow and

sinuose, the upper 2 to ^:i
, finely papillose above; calyptra papillose over the whole

beak; peristome teeth divided to the base; spores matur-

ing in [spring. Most likely to be confused with microcar-

pum, but easily distinguished by the total absence of hair-

points. Common in alpine or subalpine regions, but not

likely to^be met with elsewhere.

R. microcarpum (Schrad.) Brid. Resembling the last

in general appearance, but with leaves shorter and having

a stronger percnrrent costa and hyaline-tipped leaves (in the

pericha;tial leaves the costa ceases below the apex and the

apex is sometimes obtuse without hyaline tips, making a

puzzling combination), hyaline apex of

leaves denticulate, leaf-cells much as in

the last, but larger above ; calyptra some-

what papillose above; capsule smaller

and lighter-colored than in the last

;

spores maturing in spring. Our most

common species after aciculare, growing

on exposed rocks on hills throughout

our range, but apparently somewhat

local. The form with obtuse perichaz-

tial leaves which seems common in the

Franconia Mountains is likely to be

mistaken for fasciculare, unless the lower

leaves be examined. Distinguished

from sudeticum as noted under that spe-

cies. The European and western forms

are frequently hoary, but our eastern

material is darker below and rarely

noticeably whitened in the mass.
_, ... , r^ I 1 n 1 r r FlGlRE 59
R. sudeticum (hunk) B. and b. btems

, J . , RluKomitrium microcar[<um (From Bry. Eur.)
slender, without short lateral branches

;

Leaves and leaf-structure.

EXPLANATION OF PLATE XXI. Rhacomitrium aciculare (From Bry. Eur.)

9. Perigonial leaf. 12. Perichsetial leaf. In the plants figured at 4 the leaves are secund, a rather
-—* „ unusual rondiliou. The other figures are self-explanatory.
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PLATE XXII. Rhacomitrium fasciciilare. (From Bry. Eur.

I. Plant natural size, showing characteristic method of branching, -jb. Basal leaf-cells. 19. Peristome anil

capsule wall in section. 21. Cells from annuhis. The other figures are self-explanatory.
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upper h-af-ci'lls )oiiiii/is/i-i/iiiii/i(ili\ hyaline leaf-apices present, denticuiate; cosUi

stout; peristome teeth irn\^iilarly divided; spores maturing in spring. Fre-

quently confused with microcarpiim (Austin's Musci Appalachiani No. 148

of my collection is not this species but R. microcarpiim), but is reatiily sepa-

FlGURE 60. Rhiuomtlniim sutirlicum (From Bry. F.ur.)

9. Perigonial leaf. 12 and 13. PcriclKi-tial leaves. The other figures are >elf-explanalor\

.

rated even with a hand-lens by the lack of short lateral branchlets. Under

the microscope the shorter upper leaf-cells furnish an entirely reliable dis-

tinction. This is a rather infrequent alpine species.

R. canescens (Timm.) Brid. Rare and apparently local in mountainous

districts. In loose or dense wide yellowish green tufts, usually hoary above;
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lateral branchlets usually numerous, but sometimes few. Known
from all other species by having the cells of the leaf strongly pap-

illose on both surfaces, the papillae being high and over the cav-

ity of the cell. There are a few thin-walled hyaline cells at the

basal angles as shown in the figure; seta smooth; spores matur-

ing winter to spring.

R. lanuginosum (Hedw.) Brid. is a rare alpine species of

New England summits and northward, readily known by the

characters indicated in the figure. Plants very hoary in appear-

ance ; short lateral branchlets present; hyaline leaf-apex papillose,

but not the green portion of the leaf; se/ci rough; spores matur-

ing in early summer. Visitors to the summit of Mt. Washing-

ton may collect this species on the ledges near the summit-house-

I have collected it just in front of the stables.

I

*

I

m

n

h.^'SiWM

Figure 6i. Rhacomilrium lanuginosum (From'Bry. Eur.)

Leaf and leaf structure. +*.• Cells of base of leaf.

FiciRE 62. R. canescens (From Bry. Eur.

Leaf structure. \l>' . Cells of base of leaf.
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Family 9. Ephemeraceae

Exceedingly minute plants about i""" to 2""" high, stemless, except in the

case of Physcomilrcllci, with persistent protonema, except Physcomitrella and

Acauloii, usually scarcely visible except as a green film over the soil, composed
merely of a bud-like cluster of leaves enclosing the subglobose cleistocarpous

capsule. Leaves minute, leaf-cells rhomboid-hexagonal, longer below, shorter

above, smooth, or slightly papillose in one or two species of Epbcinoiim ; costa

present, except in NanomilriiDn and some species of Ephcnieruw.

Growing on bare, moist earth. Through Ephcmcniin and P/iyscomilrella

these plants are plainly related to the Fuuariace^e, but through Aaiuloit they are

just as clearly related to Phasctim and the Tortulace^. Consequently it has

seemed better and more convenient to treat this as a separate family.

KEY TO THE GENERA

1. Green protonema persistent, leaves lanceolate 3.

Green protonema not persistent, leaves ovate 2.

2. Plants with an evident stem ; /'/nsromilii'l/a.

Plants without an evident stem -Iriuiloii.

3. Capsule-wall colorless, of a single layer of cells, without stomata ; rudimentary

operculum well differentiated and easily separating when mature capsules

are pressed S anomilrium.

Capsule-wall colored, of more than one layer of cells, with stomata ; operculum

not differentiated, capsules dehiscing irregularlv Ephemerum.

NANOMITRIUM Lindb. (Mimmulnuni Aust.)

Resembling Epbcwcnim, but differing in the characters mentioned in the

key and in the usually smaller capsule almost without apiculus and the minute

persistent calyptra. The leaves are ecostate and the columella lacking in

mature capsule. Salmon's figures show a single row of transversely elongated

cells extending around the capsule between lid and urn. These cells are almost

linear in shape and break upon pressure, thus causing the lid to separate and

open the capsule. The plants of this genus are said to be rather rare, but this

probably is because of their small size, which renders them so inconspicuous

that they are rarely collected. Apparently the spores mature in late autumn
to early spring.

The relations between this genus and the next have not been at all well

understood, but Mr. E. S. Salmon, in the Journal of the Linnasan Society for

1899, published some very interesting notes on these genera, and as his results
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have been incorporated by Brotherus into " NaturUchen Pflanzenfamilien" of

Engler and Prantl, I have incorporated them into my treatment, except that I

have not put the plants into the Funariace^. It will be noted that Salmon's

observations do not agree with Siillivant's figures of Ntniowitriuiti synoictiiii

or Ephenieriim megalosporuni.

KEY

Spores 25m in diameter, very smooth ; leaves serrulate, calyptra central . . Auslinii ( Sulliv . ) Liiidb.

Spores rough, a little less than 25M, leaves entire, calyptra a little to one

side synoicum (James) Lindb.

Figure 63. Nanomitrium Austinii [SwW'w.

"Icones") reduced 'i.

I. Shows height of plants. 7. Longitudi-

nal section through the capsule. 8. Calyp-
tra. The other figures are self-explanatory.

Figure 64. f.phemerum serrntum ( Fron

I . Plants natural size.

Bry. Eur.

These two mosses appear to be rare and collected by scarcely anybody

except Austin and scarcely anywhere except New Jersey, but it is hardly

probable that a careful search will not reveal these forms in many other

places. Moist clay banks not covered with any other vegetation are the

proper places to search. The L. and J. Manual gives A", mcgalosporum as a

synonym of the European N. Icinrnw, but it has been found by recent students
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to have stomata in the upper part of the capsule-walls, so that it is a distinct

species which shoLild be referred tcj Ephcnicnim.

EPHEMERUM Hampe

Minute plants developed on a persistent much-branched green protonema.

Leaves lanceolate to narrowly ovate-lanceolate, costate except in E. serratum

and E. mej^n/osponini, capsules immersed, cleistocarpous, subglobose, minutely

apiculate, colored; possessing spore-sac and a columella which maybe partially

absorbed at maturity, stomata present ; capsules dehiscing irregularly ; calyptra

small, campanulate, torn at base but sometimes on one side only. Spores matur-

ing in late autumn to early spring.

This genus stands related to the Ftiiiariaccte through J'/iyscomilrc/ici and

Physcomitrium in much the same way that Acaiilou is related to the 'Torluliuwe

through Phasciim and Potlui.

The very abundant protonema in this and in i\' uiioiiiiiiiiiiii is a striking

feature, as it often almost obscures the plant when mounted under the

microscope. Spores naturally maturing in late autumn to early spring.

KEY

1. Leaves ecostate 2.

Leaves costate 3.

2. Leaves strongly serrate ; stomata at base of capsule only ... urialum.

Leaves very slightly serrulate above ; stomata on the upper part of capsule . . nugalrjsponini.

3. Costa ending at apex or below, leaves serrate; stomata scattered over the whole

capsule (ohnidis.

Costa excurrent +.

4.. Calyptra papillose, leaves papillose both sides papillosum.

Calyptra smooth 5.

5. Costa excurrent into a long spinulose awn-like acumination which constitutes the

greater portion of the leaf above the capsule spinii/osiim.

Leaves gradually long-acuminate, scarcely serrate at apex sessile.

Leaves gradually long-acuminate, strongly serrate at apex (rassinerzium.

E. serratum (Schreb.) Hampe first catches the eye by reason of its dark

green protonema and shining chestnut-brown capsules; said to be common;
easily known by its ecostate leaves. It is likely to be mistaken for some
species of Nuiiomilriuin, but its leaves are strongly serrate, while those of

Nciiioiiiilriiim are only serrulate.

E. megalosporum (Aust.) Salm. (Miiroinilriiiiii lucgdlosponim Aust.) is a very

rare species of especial interest because it is intermediate between Ntviomilrium

and Epiicmerum. The capsule is light-colored and the calyptra small, but the

capsule is irregularly dehiscent with its wall of more than one layer of cells,

and Mr. Salmon finds well-developed stomata in the upper part of the capsule.
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E. cohaerens (Hedw. ) Hampe has oblong- lanceolate or ovate -lanceolate

leaves which are very different from the leaves of E. cnissiiierviuni and its allies

E. papillosum Austin and E. spiiiiilosiim Schimp., with their very long and

very slenderly acuminate strongly serrate leaves. This portion of the leaf is

papillose in ail three of the latter, after the manner of the teeth on the back

of a Dicranuin leaf rather than after the manner of Burl/iilti or Poilia.

Figure 65. Ephemerum coluerens (From Bry. Eu

Ephemerum crasstneriium [ From
Sulliv. " Icones" x Yz- so that the (ilants

in I are '2 natural size. )

E. crassinervium is rather the largest species with less pronounced teeth on

the surface, while in E. spinttlosum that portion of the leaves above the capsule

is little but a strongly toothed costa, reminding one of the excurrent costa

in ^Dicraiium icoparinm, only on a much smaller scale. This species is apparently

more addicted to swamps than the others, which grow on moist soil in vari-

ous situations.

E. sessile ( B. and S.) C. Miill. has leaves tapering more uniformly than

those of the crassinervium group and almost entire, so that there is little

danger of confusing it with them.



EPHEMERACEAE 133

ACAULON C. MUll.

The species of this genus are distinguished by their broadly ovate loosely

areolate smooth costate leaves, spherical capsule almost without apiculus

;

with leaf-cells (as well as leaves) broader and proportionately shorter than in

Ephemerum, but growing in the same situations. The time of fruiting is in

early spring.

Irtjiirlntm

Figure 67. Acaulon tri<juetrum (From Bry. Eii

A. triquetrum (Spruce) C. Miill. has the margins of the upper leaves re-

flexed and the characters indicated above and is otherwise well described by

the illustrations. It is widely distributed, but is rather less common than the

next.

A. rufescens Jaeg. is distinguished by its rounder less conspicuously three-

cornered form and the terminal leaves with plane margins.

Both the above species are distinguished from ^/. muliciim, a European and

west-coast species, by the squarrose leaf-apiculus of most of their leaves, as

shown in the figure.

Phascum Floerkianum W. and M., a very rare plant, closely resembles
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the species of Acaulou, but has the leaves papillose above on both sides, and

an apiculate capsule.

Physcomitrella patens (Hedw. ) B. and S. differs from Acaulon chiefly in

having a distinct stem and an apiculate capsule. It is not rare in Ohio, but

will probably not be found in the eastern part of our range.

I have had very little field experience with the Ep/iemenicea- and the text is

largely compiled, but has been tested on herbarium specimens. It is inserted

with the hope that students may be led to search for these tiny plants and

enlarge our knowledge of them.

Family 10. Tortulaceae

With few exceptions short-stemmed mosses radiculose at base only, often

CKspitose, growing mainly on soil, rarely on stones and roots of trees. Leaves

of various shapes, margin usually entire and of only one layer of cells, costa

strong; basal cells usually thin-walled, hyaline and rectangular; upper cells

usually thick-walled, quadrate to subcircular, papillose. Seta straight ; calyptra

cucuUate, smooth ; capsule erect and symmetric or nearly so ; cleistocarpous,

gymnostomous, or, usually, peristomate
;
peristome when present of i6 straight

or spirally twisted teeth which are often divided into two filiform papillose

divisions, appearing as if there were 32 teeth.

A family difficult to define satisfactorily by reason of the degenerate

sporophytes of many species whose leaf characters show undoubted relation-

ship to more fully developed and typical members of the family. For this

reason the leaf characters play a more important part in the classification of

the species in this familv than in almost any other. To increase the difficulty

this family is very closely related to several other families through different

species belonging to it : To the 'Dicranacea through Ceratodon of the latter

family ; to the Ephemerace/e through P/uiscum ; to the Grimniiace^e through

Trichoslomitm. The Encalyptaccd" are by many authors included in this family.

Brotherus in Engler and Prantl, " Naturlichen Pflanzenfamilien" groups the

subfamilies of the Tortiilaceo' mainly upon leaf characters, putting all the

genera here included, except those in the Cinclidotea, into two sub-families '

the Tfichostomeo', with leaves lanceolate, never broader above than below, and

the Potthe with leaves widest above with the costa of a somewhat different

construction.

While it is evident that cleistocarpous and gymnostomous forms may be-

long in the same family with peristomate mosses, it would seem that the pres-

ence or absence of operculum or peristome would be worthy of as much weight

in arranging subfamilies as the shape of leaves and structure of the costa.
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KEY TO THE GENERA

1. Costa producing conspicuous outgrowth of lamell<c or filaments from

its upper surface (Torlula papulosa may be sought here) 2.

Costa without outgrowths 3.

2. Costa producing lamella;; no peristome I'teryironeurum.

Costa producing threads ; peristome present iloina.

3. Leaves widest at or near base, usually tapering to an acute apex ... 6.

Leaves increasing in width from the base upwards, usually broad in

outline and rounded at the apex except for the excurrent costa

(some forms of Barbula uiiguiculala may be sought here) . . . . ^

4. Peristome lacking (in our species) Poltia.

Peristome present (very short in some species of Dtsmaludoii) .... 5.

5. Costa strongly excurrent into a hair-point ; peristome of 32 filiform

teeth from a high basal membrane, twisted to the left Torlula.

Costa not excurrent (except in '/). pliiilhohius); peristome teeth 16 . . Di-smatodon.

6- Plants minute, cleistocarpous 7.

Plants larger ; capsule opening by a lid ; peristome lacking or present . 8.

7. Areolation dense and strongly papillose above; upper leaf-margin

strongly involute Jilomum.

Leaves more loosely areolate, margin slightly revolute above Phasrum.

8. Peristome lacking; leaf-margins plane or revolute Gymnoilomum.

Peristome lacking ; leaf-margins involute (forms of) Il'eisia viriilula.

Peristome present 9.

9. Leaves with margin more or less revolute (scarcely so in Barbula con-

voluta), curled or occasionally crisped when dry; basal cells rarely

hyaline, usually yellowish or reddish 10.

Leaves with margin plane or involute ; basal cells mostly hyaline ; costa

often excurrent; leaves usually crisped when dry 11.

10. Peristome teeth 16, more or less divided or perforate along the median

line, erect or twisted to the right Didymodon.

Peristome teeth 32, filiform, strongly twisted to the left Barbula.

11. Leaf-margin strongly involute If'dsia I'tridula.

Leaf-margin plane or leaves concave 12.

12. Basal leaf-cells hyaline, elongated-rectangular and extending obliquely

up the margin; peristome of 32 long twisted teeth Torlella.

Basal cells not as above, or, if so, not extending up the margin ; peri-

stome of 16 untwisted teeth (in our species) 13.

13. Leaves as in Torlella, except that the hyaline cells do not extend up

the margin Trichostomum cylindrlcum.

Leaves with a lighter margin as in some species of Fhsidi'iis Desmatodoii PorUri.

PHASCUM (L.) Schreb.

Is a genus clearly intermediate between the Ephemeracete and the Torlnlna'te, but

more closely allied to the latter. Plants very small, growing close together,

with short erect stem clearly marked, thus differentiating the genus from most



Figure 68. I'lin.uum msf'iil/ilum (From Bry. Eur.

5. Var. piriferum. ji. e. ». Other varieties. 5rt ami 5A. Cells from apex and base of leaf respectively.

of the Ephemcrace^e. Leaves ovate to lanceolate and entire (in our species),

papillose above. Capsule immersed or somewhat emergent, subglobose.

P. cuspidatum Schreb. Stems often branching and sometimes producing

flagella; upper leaves ovate to oblong-lanceolate, margin subrevolute in the

upper part: leaf-cells rectangular and hyaline at base, hexagonal to subquadrate

above and finely papillose; costa excurrent; capsules often more than one on

the same plant; spores maturing in early spring. On soil in fields, waste places.
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banks, etc. Said to be common in some sections, but apparently not frequent

in New England.

Var. piliferum (Schreb.) Hook. & Taylor is a form with the costa long

excurrent.

This species and its variety may be known from Pleuruiium by its broader

leaves and papillose leaf-cells and from the If^eisi^ by the looser areolation.

SUBFAMILY WEISI^E

Small persistent plants with stems usually short and rarely radiculose, and

not glossy. Leaves lanceolate or linear-lanceolate, equally spreading, usually

keeled, seldom obtuse, twisted when dry, basal leaf-cells hyaline and rectan-

gular, upper almost always isodiametric and papillose; costa usually strong.

Capsules mostly exserted (except in Astomnm), small, symmetric, oblong or

ovoid, seldom cylindric, with stomata normally phaneropore, capsules cleisto-

carpous (in Aslomtim), gymnostomous, or peristomate. Peristome when present

of 16 short, more or less imperfect, entire or somewhat divided, erect teeth.

While there can be no doubt of the close relationship of this subfamily

with the rest of the Tortulacc<t, I cannot see the utility or reasonableness of

lumping these forms and many others of a higher development in a single

genus, as is done by Lindberg and Braithwaite. Nor, on the other hand, can

I see the helpfulness of making such a large number of families as is done by

Limpricht. It seems to me that Mr. Dixon's excellent judgment has, in this

matter, been somewhat biased by Braithwaite's work.

ASTOMUM Hampe

Small gregarious mosses growing on soil. Leaves crisped when dry, not

narrow, keeled; upper leaf-cells small, round-quadrate, papillose on both sides.

Capsules immersed (in our species) subglobose, apiculate, oftentimes with a

distinctly formed lid which can be removed but which does not fall of itself;

calyptra cucullate.

Easily distinguished from Ihuchia by its deeply immersed capsules, and from

both Bruchia and Pleiiridium by the leaves crisped when dry and strongly

papillose on both sides; very strongly resembling sterile H'cisiti vitidiila.

Capsules brown ; spores 1+-17, rarely 20, iiiatiiriiiK in sprint- cr'ispum.

Capsules brown to orange ; spores 21-27, maturing from autumn to early spring . . . Sullifantii.
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A. Sullivantii Schimp. is a fairly common species which has not previously

been clearly differentiated from J. cr'npiim in the manuals. The orange color

of the capsules appears not to he present in even the majority of fresh speci-

mens. The plants in SuUivantu are less branched than in crispum, and the

spores are larger. This species grows under the same conditions as Pleuridium

suhulalum and Bruchui Su/livuiilii but is distinguished at once, even when sterile,

Figure 69. Aslainuin crisfiiim (From Bry. Eur.)

I. Plants natural size. 4a. Shows the areolation of the upper portion of the leaf.

20. Shows the separation of the operculum.

by the spirally twisted crispate leaves which are seldom moist enough to be

entirely straight. Fig. 19 of the glossary well illustrates the field appearance

of this species except that the lower portion of the stem is cimitted and the

capsule is not so much hidden by the leaves as \nA. Sullrcmilii. For all practical

purposes the cut of A . crispum illustrates this species.

A. crispum (Hedw.) Hampe. (Jl'dsid crispu Mitt.). Subciespitose, pale to

dark green, 4-io"i'i' high, branched at the top, monoicous leaves erect-open,
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crispate when dry, lower small increasing in size upwards and somewhat tufted

at the summit. The comal leaves 2-3""" long, Hnear-lanceolate, margins narrowly

incurved above, costa strongly excurrent into a smooth point, basal leaf-cells

hyaline, rectangular; spores maturing in spring ( April-May ). On bare soil.

In the collections of the New York Botanical Gardens and Columbia Uni-

versity, I could find but one specimen of A. crispiim from within our range, and

this was thought to be A. SuUivaulii by excellent authority. There were several

specimens from the southern states.

A. nitidulum Schimp. is a rare species, so small as not to be confused with

oispiim, but very hard to distinguish from Stillivantii. In my opinion it is

but a variety of the latter at most. In all the specimens I have seen, including

specimens named by Austin and SuUivant, the twisting and coiling of the leaves

is not enough dififerent to be worthy of note. Drawings made from Schimper's

specimens at Kew show the stem-leaves to be narrowly linear-lanceolate and

less than half the length of the broadly ovate- lanceolate long acuminate

perichastial leaves; the calyptra is about two -thirds as long for the same

width at base, and the seta is about two-thirds the length of the operculate

capsule.

I am unable to see that Austin's Musci Appalachiani. No. 57, differs in

any essential particulars from A. SiillivaiitU.

WEISIA Hedw.

Small mosses growing in tufts or mats on soil, especially rather dry sandy

soil in our species, freely branching; upper lea\es usually much larger than

the lower, erect -spreading, strongly crispate when dry, elongated -lanceolate

with the costa usually excurrent into a short point; basal cells rectangular and

hyaline, the upper small roundish and thickly papillose with small papillae;

capsule well exserted on a seta of moderate length, usually erect and sym-

metric, ovoid, plicate when dry and empty; peristome rudimentary, teeth short,

sometimes perforate or somewhat divided, rarely almost lacking.

W. viridula (L. ) Hedw. is a species common in rather dry soil and occasion-

ally growing in more moist situations. It is exceedingly variable in its jieri-

stome and its size. Our plants are mainly of the smaller size figured in the

plate, but the capsules are nearly always erect. It may usually be distinguished

from Jslomiiiii when sterile by its larger size and longer leaves. The capsules

do not apparently become wrinkled as shown in the plate until they have

reached a considerable age. The generic characters and the figures will serve

for the ready identification of our only species. The spores mature in spring.

In Californian forms the peristome is almost entirelv lacking.



PLATE XXIII. IVeisiti viri.liila (From Bry. Eur,)- The figures are all self-explanatory.
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GYMNOSTOMUM Hedw.

Plants dioicous, densely casspitose, ferruginous below, growing mostly in

limestone regions. Leaves small, gradually increasing in size upwards, tufted

at apex, scarcely crisped when dry, but somewhat twisted and appressed, linear-

lanceolate to narrowly linear, costa and lamina papillose on both sides with

rather low papilliE ; lower cells rectangular, upper roundish quadrate; capsule

long-exserted, erect, symmetric, ovoid to oblong-ovoid, smooth and glossy when

first ripe; peristome lacking, lid falling easily or remaining attached to the

columella, calyptra cucullate, extending half way down the capsule.

KEY

1. Stem very short, 1-3*^'", leaves lingulate-obtiise . takareum.

Stem usually larger, leaves acute or subacute 2.

2. Upper leaf-cells minute, opaque, margin of leaves plane ; operculum falling at

maturity nipfstre.

Upper leaf-cells clear and pellucid, margin of leaf revolute on one side at least
;

operculum remaining attached to the columella air'.iroslre.

All our species of Gywiiosloiiiiiiii grow on wet ledges and clififs in dense mats

or cushions from i-iof" thick. Some one of these species can be found on

wet cliffs in almost any region fortunate enough to have the cliffs.

G. curvirostre (Ehrh.) Hedw. This species is placed in the genus Hyweii-

oslyliuin by recent authors, but will be most readily studied and classified in

this genus by all except the experts. It is apparently our most common
species as well as our largest. The plants sometimes reach a length of io^^"".

Leaves scarcely twisted when dry, more narrowly lanceolate than in the other

two species, acute, one itiargiii, at least, recurved; upper leu f -cells distinct, zvith

papilU low and often comparatively few ; seta usually longer than in the other

species; capsule dark red-brown, glossy, thick-walled, widest at mouth when tlry and

empty, operculum remaining attached to the columella after separating from the urn

and remaining thus attached for some time; spores maturing in late summer

or autumn, 15-22/iin diameter.

Var. scabrum Lindb. Leaves almost as densely papillose as in the next but

with the stems also strongly papillose.

This species and the next are very closely related and are often confused.

The variety in particular is usually referred to rupestre. If collected in autumn

or winter this species is readilv distinguished by reason of the fact that the

operculum remains attached to the columella after dehiscence. I have found

opercula attached as late as May or June when the young sporophytes were

beginning to appear. When moistened the capsule -walls and the opercukun
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PLATE XXV. Gymnititumum rupestre i From Bry. Eur.)



144 MOSSES WITH HAND -LENS AND MICROSCOPE

swell so as to again close the capsule and thus do the work ordinarily done

by the peristome.

G. rupestre Schleich. is distinguished from the preceding by the broadcr-

paiiilcil, p/iuir-inargined leaves with upper cells smaller (7-12/t) a)id so densely papillose

above as to be indistinguishable, by the shorter seta, and capsule thin-walled, yel-

lowish brown, and by the completely dehiscent operculum. The spores are io-i2/i,

slightly roughened, ripening at about the same time as in the last. Very much
less frequent than G. curviroslre.

G. calcareum Nees and Hornsch. is a much smaller plant than either of the

above; leaves plane-margined, some or all rounded at apex, upper cells obscure,

densely papillose; capsule oblong, somewhat narrowed below the mouth when

dry and empty, thin-walled; spores 8-iO/i, smooth, ripe in summer.

The apices of the leaves are not so distinct from those of G. rupestre as

some books would lead one to believe, but the smaller size combined with the

constantly more lingulate-obtuse leaves with a much more slender costa will

usually serve to distinguish this species. Limpricht states that rupestre has 4-6

median guide cells ('Dentcr) in the costa, while calcareum has but 2. (See

Fig- 43-)

SUBFAMILY BARBUL^E

Plants usually with a reddish brown tinge, leaves gradually narrowed to the

acute apex (except Barbula unguiculata and Tortella despilosa). Costa usually

vanishing into apex or slightly excurrent. Peristome as in the Tortuhr except

that the basal membrane is always narrow.

DIDYMODON Hedw.

Leaves mostly lanceolate from a broader base, somewhat contorted when

dry but scarcely crispate, margins revolute ; upper cells small, roundish quadrate,

nearly smooth to strongly papillose, sometimes elongated and transparent at

base. Capsule oblong to cylindric, not altering when dry; operculum conic

and beaked; peristome of ft) teeth, undivided, perforate, or divided nearly to tin-

base as in Ceratodon, short, not tzcisled.

KEY

1. Lower portion of plant reddish ; ceils of the lower portion of leaf elongated and thin-

walled ru/xllus.

Lower portion of plants brown; only the extreme row of basal leaf-cells elongated . . 2.

2. Leaves widely ovate-lanceolate ; costa ending in the obtusely acute apex 'uridus.

Leaves lanceolate, the upper Ungulate and rounded-obtuse ; costa ending below apex . lopl:ac(us.



rtilrdiriiiii

PLATE XXVI. Gymniistomum calcareum (From Bry. Eur.). 7 var. brevijolium Sch.

/3 var. teiiellum Sch.



HI lie/III

PLATE XXVTl. IhJynunion rubellus (From Bry. Eiir.1. Fic. S. Perirha-tial leaf.

The other figures are self-explanatory.
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D. rubellus ( Hoffm. ) B. iv S. Plants

nionoicous, 2-^'^"^ high, rusty red be-

low, often branched, leaves spreading

when moist, somewhat curled when

dry, often more or less denticulate at

extreme apex, margin revolute to near

apex; costa vanishing in the apex or

excurrent into a minute apiculus; upper

leaf -cells subopaque, quadrate, pupil-

lose; lower elongated -rectangular, nearly

transparent; peristome teeth regular,

united at base, with a distinct median line

but rarely divided, pale red, minutely

roughened ; spores maturing summer
to autumn. On rocks, walls, stony

soil, etc., in rather moist places. Fre-

quent, often associated with Myurella

Carcyana. The minute, almost pellucid

apiculus is usually present on some of

the leaves, and this, together with the

italicized characters, makes the species

readily determinable. Our plants seem
smaller than the European, usually be-

ing under an inch in height.

D. liiridus Hornsch. Plants dioi-

cous, in dense tufts, 1-2^ high, some-
what branched; leaves closely imbricate

when dry and scarcely twisted, con-

cave, ovate -lanceolate; margins entire,

recurved nearly to apex; costa strong,

ending in the obtusely acute apex;

cells hexagonal or roundish quadrate,

not papillose; scarcely different except at

extreme base ; peristome irregular, simple

or with teeth divided above; spores

maturing in winter. On rocks, especi-

ally limestone. Infrequent, at least in

the eastern portion of our range.

F[(:uRE 70,

DiJymi/Jiiii liiriJiis
I Fron Bry. Kur.

)
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D. tophaceus (Brid.) Jur. (Trichostoifium topbaceum Brid.) is a species rare

in the East, growing on moist limestone soil, and readily distinguished by the

short lingulate obtuse upper leaves with the costa ending below the apex.

A^\

Figure 71. Leaves and peristome of DiJymoJon tophaceus 1 Fr its. Eur.)

BARBULA Hedw.

In habit and size much like Dhiymodon and distinguished from it chiefly by

the better developed twisted peristome of 32 filiform teeth, and the leaves more

strongly papillose as a rule. The basal cells are enlarged, quadrate to rectangu-

lar, hyaline to somewhat colored.

KEY

1. Perich^tial leaves long sheathing, convolute; leaves crisped coinolula.

PerichiEtial leaves not con\olute - sheathing, or conspicuously different from the

others Z-

2. Leaves smooth or nearly so, tapering to a long acute point ; costa distinctly ex-

current gracilis.

Leaves stronglv papillose; costa scarcely excurrent (except un^uiciilala) .... 3.

3. Leaves obtuse, mucronate with the excurrent costa ; the perichanial sometimes

acute unguiculala.

Leaves acute fallax.
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B. unguiculata (Huds.) Hedw. Our most common and most variable Bar-

biila. Plants dioicous, green to dirty green, 5-3011111 high; leaves erect-

spreading or slightly recurved when moist, spirally twisted when dry, lingulate

to oblong-lanceolate, obtuse; costa excurrent into a short round mucro ; mar-

gin recurved below, plane above; upper cells small, subquadrate, obscure,

densely papillose, the lower elongated -rectangular, yellowish transparent to

hyaline; perichaetial leaves longer and more acute; seta i-i%cm long, red-

brown; capsule oblong or cylindric, usually symmetric, with beaked lid; an-

nulus lacking; peristome teeth long and slender, spirally twisted in two turns,

from a very short basal membrane; spores maturing from late autumn to early

spring. On damp earth,

walls and stones. Exceed-

ingly variable, especially

in leaf forms, which may
become lance -linear, and

even acute in the case of

the perichaetial leaves. It

might be confused with

Tortelld cd'spilosa, but the

Fk;iire 72. liiirhula iinf;uiniliift> (From Bry. Eur.), i, 2, 5, plants natural size.

leaves are shorter than in that species; the margins are recur\ed and the

hyaline basal cells do not rim up the margin. In general the plants are much
darker colored.

A form from Meadville, Pa. (Miss Cora H. Clarke), has the leaves abruptly

acute above, and in some plants the costa is hardly percurrent.



rofiiotnf(t

PLATE XWIII. Harbula lonvoluta i^From Bry. Eur.
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Var. obtusifolia (Scliultz) B. ils: S. In ihis variety the costa is often merely

percurrent, and the apex sometimes without point.

B. convoliita Hedw. Next to the preceding our most common Bcirhii/ti.

Plants dioicous, slender, 5-10'"'" high, densely caespitose, yellowish green

;

leaves erect -spreading when moist, crisped when dry, oblong- lanceolate to

Ungulate, obtuse to obtusely acute; costa ending in or below the apex, very

rarely excurrent into a minute point ; margin said to be slightly recurved at

hnse, bi(t this cbaracler is very bard In demonslrale ; leaf -cells subquadrate, small

and densely papillose above, elongated- rectangular and nearly hyaline below;

pvricb^rtial leaves long- sheathing, convolute, inner without costa; seta 5-25""" long,

slender, straw-colored or becoming reddish with age; peristome several times

twisted ; spores maturing in spring. (_)n soil, especially in limestone regions,

in rather dry places.

At first sight this species reminds one of Ceratodon, but the longer oper-

culum, yellowish seta, and convolute perich^tial leaves easily distinguish it,

even with a hand -lens.

B. fallax Hedw. Plants dioicous, in wide loose tufts, brownish green, some-

times reddish when dry, slender, 1-4''^ high, branching; leaves rather distant,

spreading to recurved, appressed and often somewhat twisted when dry; lan-

ceolate from an ovate base, gradually tapering to a slender acute or subacute

apex; margin entire, strongly revolute to above the middle; costa strong, thickest at

base and tapering somewhat upwards, usually ending in the apex; leaf -cells small

and thick -walled, strongly papillose, basal gradually enlarged and elongated, the very

lowest elongated - rectangular ; perichaetial leaves with subsheathing base and elon-

gated-rectangular hyaline basal cells; seta red; capsule elongated -ovoid to

subcylindric, nearly symmetrical, lid long -beaked; peristome long and much
twisted ; spores maturing in late autumn and winter. On stones and soil,

especially that recently disturbed and not fully occupied by other plants.

Easily distinguished from the last by the larger size, more slender pointed

leaves with recurved margins, slightly different basal cells, and when in fruit

by the slightly dififering perichaetial leaves. Apparently not rare but sparingly

collected.

B. reflexa Brid. {'B. recurvifolia Sell.) is a variety or subspecies of the last,

distinguished by its reddish brown colors, strongly squarrose - recurxeti lower

leaves, broader, shorter and abruptly pointed. Not common.
B. gracilis (Schleich.) Schwaegr. is a very rare species somewhat resembling

small forms of S. fallax but the leaves are shorter, straighter and more erect.

Plants dioicous, densely tufted, 1-2'^"^ h'gh, olive-green ; leaves ovate-lanceolate

;

costa excurrent in the upper leaves, forming the greater part of the leaf apex;

leaf-cells rounded, nearly or quite smooth.



PLATE XXIX. Barbula fallax (From Bry. Eiir.)



'//indivn/.

PLATE XXX. Trichoslomum cylinJricum (From Bry. Eiir.
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TRICHOSTOMUM Hedw.

This genus differs from D'u/ymoJoii in having the leaf -margins plane or

incurved, and in the elongated-rectangular or linear basal cells. Distinguished

from 'Tortelhi by the short untwisted peristome and the fact that the basal cells

do not extend up the margin.

T. cylindricum (Bruch) C. Mull. {'Didymodon cy/i)idriciis Wahl.). This

species is common in the Alleghany region and is apparently widely scattered

in subalpine localities. It has been collected in the White Mountains in New
Hampshire. It very rarely fruits and when collected is usually confused with

the species with which it is contrasted below. Although it is much more
slender than Tortella Crespilusa or T. torluosa, it resembles small plants of the

former more than any other species; its leaves, however, are more slenderly

pointed, usually acute, tapering more or less gradually to the apex formed of

the slightly excurrent costa. The hyaline basal cells do not extend up the

margin to any marked extent. The leaves are much less slenderly acuminate

than in T. tortiiosa, and the plants are very much shorter.

The plants of this species are dioicous, yellow- green above, often brown
below. The leaves sometimes reach ^'""^ in length and are very strongly papil-

lose above.

TORTELLA (C. Miill.) Limpr.

Usually growing in dense rather deep tufts, densely leaved. Much like

'Barbtiln, but the leaves are drrbale-cr'npatc (except T. fragi/is ) when dry,

spreading to recurved, longer, elongated -oblong to linear -lanceolate zvith margins

plane or involute ; costa strong, ending in the apex or excurrent; upper leaf-cells

papillose with large papillae ; basal cells sharply differentiated from the upper,

hyaline, elongated and extending up the margins to a noticeable extent (see Plate XXXI,
Fig. g.ab), rectangular, linear near the margins; peristome well developed and

twisted.

All our plants of this genus have previously been included in 'Barbula bv

American authors.

KEY

1. Leaves long lance-linear, obtusely acute, abruptly mucronate by the excurrent costa;

monoicous caspitosa.

Leaves long-acuminate ; dioicous 2.

2. Leaves twisted crispate when dry, of one layer of cells throughout lorluosa.

Leaves erect, rigid, much less contorted when dry, ol two layers of cells abo\e . . . fragitis.

Sterile Tricbostomum cvlindricum may be sought here, but in that species the

hyaline cells do not extend up the margin farther than in the middle of the leaf.



Figure 73. Tartella tartiiofa (From Bry. Fur

T. tortubsa (L.) Limpr. Plants 2-6<^|" or more in height, densely radiculose

with red -brown filaments, stout., groiic'tng in dense rounded tufts, pale or yellowish

green above, light brown below; leaves crowded, very long (5-6"""), linear-

lanceolate, tapering gradually to the slenderly acute apex, spreading and flexuose

when moist, very strongly crisped and often spirally contorted when dry, margin

flat and crenulate- papillose above; casta exctirrent into a short acute point which is

sometimes faintly denticulate above; upper leaf -cells strongly papillose, hyaline

area at base large and extending obliquely far up the margin; seta i-j""" long, ;y^
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PLATE XXXI. Torlella frairilis (From Bry. Eur.)
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belo-iv, piili-r above ; capsule cylindric, 2.5-3.5™"! long; teeth from a narrow basal

membrane, long, and several times twisted; spores maturing in late spring.

Common on rocks, especially limestone, perhaps the most common species of

the family except IVeisia viridiihi, but fruiting rather infrequently. This

species is of almost world-wide distribution.

The large size of the plants and the /oiii^-Iiiieur or lance-linear slenderly acumi-

nate leaves, much crisped when dry, make the species easy of recognition.

T. fragilis (Drumm.) Limpr. Plants shorter and more slender than in the

last ; leaves somewhat curled when dry but rarely crisped to any great extent, when

moist becoming rather rigidly straight and siiberect, glossy and shining at back w/ien

dr\\ not undulate, rather quickly tapering from an ovate lanceolate base into a

very long slender apex, composed of the stout excurreut costa ; apex very fragile,

broken off in all except the young leaves; basal hyaline cells extending up the

margin as shown in the plate ; spores maturing in summer. Growing on soil

and rocks; infrequent and rarely fruiting. Reported from east of the Rockies

chiefly in the regions of the Great Lakes and the drainage area of the Hudson

River.

T. caespitosa (Schwaegr. ) Limpr. Plants in rather loose tufts, green to

yellowish green, scarcely i^m high, leaves erect -open when moist, crisped when

dry, oblong- lanceolate, very long, acutish to obtuse and mucronate by the strong,

yellowish excurrent costa, concave ; margins entire, sometimes slightly incurved

;

basal hyaline cells occupying '4-53 the length of the leaf, V-shaped in area

next the chlorophyllose cells, upper cells obscure, strongly papillose ; seta yellow,

changing to reddish yellow with age; capsule nearly or quite symmetric, ovoid-

cylindric, thin- walled, greenish yellow; peristome from a low basal membrane,

strongly twisted, papillose; spores maturing in spring. On roots of trees and

soil in woods. Common and variable.

The apex of leaf figured in the plate is about the average, some being more

acute and others more obtuse. This species may possibly be mistaken for Bar-

biilii nngiticnlata ; for distinctions see under that species.

SUBFAMILY POTTIvE

Leaves broad in outline and narrowed toward the base. Costa excur-

rent in most species. Calyptra cucullate ; capsules gymnostomous (in our

species).

Phascum is usually included in this subfamily, but it is an intermediate

form, difficult to classify and hardly homogeneus with the rest of the sub-

family. Brotherus makes the Pottia' include the Tortula; while Limpricht makes

the family name PoltiacccP instead of 'Tortulaccce.



cirrka/w
PLATE XXXIl. Tor/cZ/rt (-.Fj/;/o.cfl ( From Bn. Eur.)



PLATE XXXIII. Pntlia truncatula (From Bry. Eur.)
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POTTIA Ehrh.

Plants short, sometimes branched, scattered or in tufts. Leaves soft, broad

in outHne, enlarging upwards, ovate to oblong, usually papillose (but not so in

our most common species), costa reaching apex or beyond (except P. riparla )\

areolation rather lax for the family. Capsule erect and exserted on a straight

seta, ovoid to cylindric
;
peristome lacking in our species.

P. truncatula (L.) Lindb. {P. t>-uncata Fuern.) is our only common species,

and will be readily recognized from the generic description and the plate.

The leaves are not papillose. It is most likely to be confused with Physcomil-

rium, as its habitat and general appearance are somewhat similar. It is distin-

guished from Physcomitrhim by the smaller size, being only about half as large,

and by its excurrent costa, which can be made out with a strong lens. The

spores mature from late autumn to early spring.

P. riparia Aust. is a rare and

local species found on moist rocks

along streams in New Jersey,

northern New York and through

the central portion of our range

;

but little collected either because

it is rare and local or so small as

to escape notice unless fruiting.

The leaves are subspatulate, more

or less denticulate, with costa end-

ing below apex; capsule narrowly

cylindrical-oblong. It is not now
included in Potlia by the best of

\ recent authorities, but will prob-

ably be most easily referred to

this genus by most students.

PTERYGONEURUM Jur.

P. subsessile (Brid.) Jur. (Plia-

roiiiilrium subsessile (Brid.) Schimp.,

is a plant of southern and western

range, of Pottioid habit, readily

known by the lamella? on the up-
F.GUKR 74. Ple,yK"»nnum u,hessUe (From Bry. Eur.)

surface of the leaves. These
loa and lo*. Apex .mil li.ise of leaf respectively. 17. Perigonial

, ,, , ,
, ,

leaf. The other Hgures are self-explanatory. lamellae tOWard the apeX of the
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leaf form follicles, which are filled with a granulose mucilaginous mass. I'lants

variable m size, 2-4'!"" high, simple or branched; leaves ending in a long rough

hair-point; capsules immersed; spores maturing in early spring. On soil and

earth -covered stones, etc.

The western P. cavifolium (Ehrh.) Jur. (Poltia cuvifn/in I'^hrh.) is a very

similar plant, but with a long-exserted capsule and leaves with a smooth hair-

point.

SUBFAMILY TORTUL^

Leaves broad, oblong to spatulate or lingulate. Peristome of thirty- two

long filiform spirally twisted teeth or of sixteen shorter scarcely twisted teeth.

Costa nearly always excurrent.

Eiicii/yplii species are likely to be sought here, especially if sterile, but the

papilla? in Encalypla are very large and verrucose and the costa not excurrent or

very shortly so. In E. streptocarpa, our most common species, the leaf-margins

are incurved above and the apex almost cucullate.

ALOINA (C. Miill. ) Kindb.

A. ericaefblia (Neck.) Kindb. ('BarhitUi

(ini//i!^H(i B. & S.) is a rare species of the

central states closely related to the last.

The costa is broad and is covered above

toward the apex of the leaf with a large

number of filaments composed of cylin-

drical cells placed end to end. The upper

leaf-margin is inflexed so as to make the

leaf cucullate. The peristome is well

developed and in spite of its evident re-

lationship to the preceding it belongs in

the Torliilif.

DESMATODON Brid.

This genus as a whole is scarcely dis-

tinct from Tortiilii, except that the basal

membrane is very narrow or lacking,

and the peristome is short and scarcely

twisted, sometimes so short as to be

scarcely visible with a hand -lens. In

Figure 75.

.Iloina ericrfolia (From Brv. Eur.)
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some species the teeth are scarcely separated into sixteen definite divisions. All

our species appear to be comparatively rare.

The three species here treated are put in Toiliila by Brotherus in the

" Naturlichen Pflanzenfamilien," but while our American species may not belong

in the same genus with the European and perhaps might

be put in a new genus, I cannot regard them as belonging

in Torliihi.

D. plinthbbius Sulliv. & Lesq. is about the size of the

next and has the leaves of a Tortnla with the characteristic

excurrent costa, and if found sterile would undoubtedly

be referred to that genus. The leaves are oblong, obtuse

and occasionally almost notched at apex, strongly papil-

lose above, margins recurved, costa very stout, hair-

point smooth; dioicous; annulus very large; peristome

teeth short, without basal membrane, split little if any

below the middle, much like that figured for D. arena-

ceits. Walls, pavements and limestone rocks. Common
in the southern part of the United States, northward to

Pennsylvania. It might easily be mistaken for Torlula

miiralis when sterile by one unfamiliar with both species,

but it is shorter and much more slender, being not

more than half the size of that species. The hair- point

is much longer, frequently as long as the leaf proper,

while the upper leaf -cells are very small (4-5^) and very

opaque.

D. arenaceus S. & L. has the leaves of a Turttila ex-

cept that the mucro, or point, of the leaves is not made

) 1

1

PJUnUn '^y '•'^^ costa, which is not excurrent; the pericha?tial

r H0rlDi leaves often lack this mucro and are often Ungulate

in outline. The leaf -margins are revolute above and

crenulate by reason of the papilla?; peristome very short,

often much shorter than the figure indicates. Said to be

common on sandstone rocks in the north central states.

Sterile D. arenaceus might be mistaken for Barbitla

uiigiiicu/ala by one not familiar with both, but the costa

in the latter is plainly excurrent in all but the lowest

leaves. This species is called by Brotherus " Tortiila obiiisi-

folia Schleich. Forma perhtomio imperfecta (Hag.)."

D. Porteri James is a rare and minute species, /-j""" high ; leaves with plane

margins, bordered icith a band of ligblcr colored cells as in some species of Fissidens

;

Figure 78.

Leaves of Desmatodon

ptinlhobius (From Sulliv.

" Icones."

)



PLATE XXXIV. DesmatoJun arenaceiis (From Sulliv. " Icones'" )
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costa very stout, vanishing below the apex ; seta bright o)tinge-yellow when young,
darker with age; teeth divided nearly to base ;\ spores rpaturing in spring.

Growing on rocks. Type from Easton, Pa. It has -been col-

lected as far west as Wyoming. Rather infrequent and local.

TORTULA Hedw.

Plants robust, with

large oblong or subspatu-

late leaves which are

rounded at apex and usu-

ally have 'the costa long-

excurrent, not crisp ate
when dry but somewhat
twisted and contorted,

mostly entire; upper leaf-

cells opaque and papillose

(except T. miicroiiifo/iu),

basal rectangular and hya-

line or colored. Peristome

teeth thirty -two, from a

high basal membrane (ex-
Desmatodon Porteri (From SuFiGURE 79.

cept T. miiralis), papillose and twisted to the left.

T. papulosa grows on tree trunks, the rest of our species on soil and stones.

Distinguished from our species of 'Deimatodon by the high basal membrane
and thirty- two spirally twisted teeth. Only one of our species of the latter,

T). pHnthobius, has an excurrent costa.

1. Growing on trunks of trees; leaves very concave, with costa very short-excurrent

and bearing propagula ; never fruiting pafiilloui.

Growing on soil and stones 2.

2. Leaf-cells smooth mucronifolia.

Leaf-cells papillose ;.

3. Leaves with a short hair-point, bordered with 2-4 rows of yellowish linear cells in

two layers _ ma'rginala.

Leaves with a long hair-point, not bordered 4.

4. Hair-point rough
; basal membrane nearly equaling the teeth in length ruralis.

Hair-point smooth or nearly so ; basal membrane narrow miiralis.

T. muralis (L.) Hedw. Typically growing in small dense cushions, short,

averaging about K'" high, dull or bright green, hoary; leaves twisted and curled
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when dry, oblong-lanceolate below to elongated-lingulate above; margin closely

revolute, causing the leaves to appear margined; costa excurrent into a very

long smooth hyaline hair which is usually one-half the length of the leaf;

upper cells very opaque, roundish-

quadrate, 9-1 2/i, strongly papillose;

monoicous; capsule broadly cylindric

on a red-brown seta which is orange

when young; lid beaked, basal mem-
brane almost as narrow as in

'Bcirbiila ; spores maturing in

spring. Infrequent and local

on our range. On stones and

walls. Distinct in fruiting forms

by the narrow basal membrane.
/

The combination of papillose

leaf-cells, smooth hair-point and

revolute margin will serve

to distinguish from every-

thing except possibly Da-
niiilo(hii plnilliohius.

T. ruralis (L.) Ehrh. Larger

than the preceding, .?-6"" lii!i,h,

branched, bright green above,

reddish-brown below; leaves re-

curved-sqiKirrose above when moist,

when dry appressed and some-

what twisted, oblong to oblong-

spatulate, rounded or notched al

apex; perichastial leaves acute;

cosia excurrent into a very long and

very rough hair which is hyaline

above and often colored at base

;

margin reflexed almost to apex;

upper leaf-cells rounded-hexag-

onal (13/ior more) and strongly

papillose; dioicous ; capsule cylin-

dricJong, lid half as long as cap-

sule, basal membrane constitut-

ing one-half the long peristome;

Figure 76.

Tortilla miiralis (From Brv. Eur.)
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spores in spring. Common on the Pacific coast but infrequent eastward. Very

variable, but distinct from all our other species by the italicized characters.

T. ruraliformis (Besch.) Dixon is a more robust plant of the Rockies and

westward, having its leaves acuminate and the whitish lamina of the apex run-

ning up the base of the hair-point.

T. mucronifblia Schwaegr. Loosely tufted, monoicous ; leaves oblong-spat-

ulate, margins reflexed below; costa excurrent into a smooth hab -point, upper

leaf-cells hexaggnal, smooth both sides; capsule ovoid -cylindric, lid elongated-

conical; basal membrane
^
i-^ 2 the height of the entire peristome; spores in

summer. On soil and stones, rather infrequent in our region.

T. papillosa (Muell.) Wils. is not often collected, but is probably as common
as any of our species. It never has been found fruiting except in Australia and

Figure 79. I>. Cross-section through the costa of Tortiita papitlosa, showing
papillae at back and brood bodies on the inner surface. (After Limpricht.

)

I, tfl, etc. Leaves and leaf-cells of the same. (After Dixon.

)

New Zealand and must be often overlooked. The plants are small, less than

12'"'" in height, and are readily known by the concave papillose leaves with the

margins strongly involute, bearing on the upper surface of the costa numerous

multicellular propagula as shown in Fig. 79. The papilla? on the leaves are

simple except at the back of the costa. This species, unlike its relatives, grows

on the bark of trees. T. pagonim (Milde) DeNot has been collected on bark

of trees in Georgia by Dr. John K. Small. It is similar to T. papulosa but has

compound papilLe, costa smooth at back and without brood bodies; but in the axils of

the upper leaves are found tiny leaf-like brood bodies, ecostate with a hyaline

apiculus.

T. marginata ( B. & S.) Spruce is a rare species which sometimes grows on

the walls of houses. The leaves are narrowly oblong or Ungulate, with a short

hair-point, papillose, with margins plane and bordered with a distinct band of

2-^ rozvs of yellowish linear cells. It is dioicous and matures its spores in

spring as a rule.
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PLATE XXXVI. rortula mucromlalia (From Bry. Eur.) , and 2. Plants natural size.
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Family 11. Encalyptaceae

The mosses of this family grow on soil or stones and are erect and usually

csspitose. The leaves in our species are broad and Ungulate or spatulate ; lower

leaf-cells thin-walled and hyaline; upper cells small, dense and opaque, bearing

strong verrucose papillas. The extinguisher-like calyptra (see Plate XXXVII)
is the most characteristic thing about the family, and because of it these mosses

are often called Extinguisher Mosses. The members of this family belong in

the single genus

ENCALYPTA Schreb.

which is so much like some species of the Tortulacctf that Brotherus in '"Die

Planzenfamilien" makes it only a subfamily of the Tortiilaccrr. In many respects

our species strongly resemble the species of Tortula. The leaves are large and

tongue-shaped and are twisted when dry, but the costa is little or not at all ex-

current. In fruiting plants the peristome and the characteristic calyptra are

enough to render identification easy, in sterile plants the beginner might make
a mistake. The plants are much too large to be confused with Desmatodou, and

the percurrent or barely excurrent costa distinguishes from all of our species of

Tortula except T. papulosa, which has simple papillae, or T. iiiucioiii folia, which has

no papillae at all.

In Encalypla we have a curious combination of peristome characters; the

striking similarity of the calyptra and leaves in the various species make it

certain that no mistake is made in putting them all in one genus; yet within

the limits of this one genus we have almost all degrees of completeness of the

peristome, from none at all to one highly developed and double. Some of the

peristomes show a strong likeness to the nematodont type, while in E. procera

there is an almost typical arthrodont double peristome. There seem to be

good grounds for considering the peristome of Eiicalypta as a primitive form

connecting the two types above mentioned, and I now believe that an arrange-

ment of the families in the following order would better represent their relation-

ships than the one decided upon when the book was begun : Georgiaceje, Poly-

trichaceae, Buxbaimiiaceas, Encalyptaceae, Tortulaceae, Ephemeraceas, Grimmi-

aceas, Dicranacea?, Fissidentaceas. For a more complete discussion of this

matter, see the Bryologist 7' 38. 1904.

E. streptocarpa (Hedw.), the Common Extinguisher Moss, is very common
on limestone. The plants are very large, 3-6'^'" in height, and many of the

large (about 6'"'" in length) coarse leaves are strongly incurved at apex and
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subcucLillate. The costa is rough on the back and does not reach the obtuse

and rounded apex. The perichaetial leaves are acuminate; the seta long and

reddish; calyptra rough at the tip; capsule long-cylindric, with 8 reddish

spiral ribs; peristome double, outer teeth long, red, filiform and papillose; in-

ner peristome half the length of the outer, consisting of i6 or 32 filiform seg-

FiGURE 80. Encalypta streptocarpa. (From Bry. Eiir.). Plant natural size. ib. Plant enlarsfed.

2 and 3. Leaves. 5. Perichaetial leaf. ^a. Leaf apex. 4*. Cells from base of leaf.

ments from a basal membrane which is adherent to the teeth. The spores

mature in late summer, but so far as I know this species has never been found

fruiting in America.

E. cilfata (Hedw.) Hofifm. is a less frequent plant, rather smaller and lighter

green than the preceding. In fruit the strongly fringed calyptra will render it

unmistakable. When sterile the apiculate leaves, plane margined above, but

narrowly recurved below with costa excurrent or ending just below the apex, will



PLATE XX.W'II. Encalypta ciliala (From Bry. Eur.)
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FicuRt gi, hncalypla fulgaris (From Bry. Eur. 'I

ih. Plant enlarged.

usually serve to identify

it. The capsules are

not ridged when dry

;

the peristome is single,

of i6 teeth; spores ma-

turing in late summer.

E. vjilgaris (Hedw.)

Hoffm. is rare in Amer-

ica. It is alpine or

subalpine; small, about

1 2'""! high or less ; leaves

obtuse-rounded and apic-

ulate, or more or less

acute ; costa excurrent

or merely percurrent

;

capsule smooth ;
peri-

stome simple, of very

fragile teeth, or some-

times entirely wanting;

spores in late spring.

One who had never

seen either species might

confuse sterile specimens

with Tortella c^espitosa,

from which it is distin-

guished by its larger

Ungulate leaves having

the hyaline basal area

bordered by a few rows

of much narrower elon-

gated cells.

The shape and struc-

ture of the leaves is simi-

lar to that of Barbuld

unguicuhi/ii, hut the leaves

in this species are so

much larger that it ap-

pears very much more

robust, and the leaves are

also much more spread-

ing when dry.



GROUP 2. DIPLOLEPIDEAE

Peristome double, the plates of the outer side of the teeth (outer peristome)

in two rows, separated by a zigzag median line ; inner side of teeth of a single

row of plates.

Inner peristome thin and membranous, made up of the inner walls of the

same cells whose outer walls formed the inside plates of the teeth. (See pages

22 and 34). The teeth of the inner peristome are known as segments, and are

usually 16, alternating with the teeth, somewhat keeled, usually arising from a

basal membrane ,t to i the height of the teeth, and in the highest development

separated by 1-3 hair-like cilia of varying lengths. The segments may be op-

posite the teeth and without basal membrane or cilia as in Fhikiiui. The seg-

ments themselves may be reduced to a mere filament, as in Orlbotiichiim. - The
entire inner peristome may be lacking in degenerate types, as in some species

of the Bartramhuea', or even the entire peristome may be lacking, as in

Physcomhrium.

SUBGROUP 1. ACKOCARPAE

Sporophyte terminal from erect, or nearly erect stems, sometimes becoming

lateral by innovations. In these respects the plants of this subgroup are like

most of those of the preceding families.

Family 12. Orthotrichaceae

This family somewhat resembles the Griminia Family, but nearly always

grows on trees. The plants are sinall, rarely reaching an inch in height and usually

much shorter, blackish or brownish green below; nearly always growing in tufts

or cushions. The leaves are oblong- or linear-lanceolate and usually very hygro-

scopic ; cells of the upper part hexagonal to rounded -hexagonal, thick-walled

and often papillose; lower cells oblong to rectangular, rarelv papillose, thinner

walled in most cases, and often hyaline; costa single, strong. The calyptra is

nearly always hairy and the capsules often immersed, 'jo'ith very dht'nict lougiliidiiuil

wrinkles when dry and empty. The peristome usually consists of i6 rulher short

teeth, which are nearly always reflexed when dry and are often united in pairs ; the in-

ner peristome is usually represented by i6 slender hairlike processes, often called cilia,

but really homologous with the segments of the type of peristome found in

Mniuni and Hypnum. In some cases the peristome may be simple or even want-
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ing, as in Amphidium. This family is often united with the Giimminceae, from

which it is distinguished by the italicized characters. Members of these two

families may become so dry and brittle as to crumble to dust in the fingers and

yet retain their vitality unimpaired, springing into renewed growth with the

next rain.

KEY TO THE GENERA

1. Calyptra smooth, cucullate
;
peristome none or very short and single; rock-grow-

ing except Drummondia 2.

Calyptra mitrate, nearly always hairy
;
peristome well developed, almost always dou-

ble; growing almost exclusively on trees 3.

2. Tree-growing; capsule long-exserted ; peristome single, short and truncate. Com-

mon 'Drummondia.

Rock-growing; capsule barely exserted ; peristome lacking. Rare Amphidium.

3. Capsule exserted ; leaves crisped, except U. Americana Ulota.

Capsule immersed or emergent ; leaves not crisped when dry Orthotrichum.

AMPHIDIUM (Nees) Schimp. (Ampljoiidium and Zygodon of authors)

Slender-stemmed dichotomously branching plants growing on rocks, usually

in dense tufts from 3-8"" in depth, rather densely radiculose. Leaves linear

to lance-linear, twisted and contorted to crispate; costa strong, reaching nearly

to apex; upper leaf cells small, thick-walled, rounded or angular, said to

be papillose but the papilla? are very low and inconspicuous ; basal cells becom-

ing gradually elongated-rectangular and thinner walled, also lighter colored or

even hyaline. Calyptra cucullate, without hairs. Capsules erect, emergent or

exserted, with a distinct neck, becoming urn-shaped and 8-striate when dry;

peristome none.

The two species of this genus appear to be mainly alpine or subalpine in

our range, and either rare or else sterile and seldom collected and identified.

Both mature their spores in summer.

A. Lapponicum (Hedw. ) Schimp. Monoicous, olive-green above, blackish or

brownish below, seldom above Y"^ '" height; leaf margin plane throughout,

basal cells thinner walled than in the next; perichastial leaves sheathing seta;

seta 1.5'"™ long or less; capsule partially immersed, beak of operculum usually

shorter than radius of capsule.

A. Mougeotii (B. & S. ) Schimp. Dioicous, yellowish green, ferruguieous

below, reaching S^m in height; leaves longer and narrower than in the last, with

borders narrowly recurved below, basal cells thicker walled than in the last and seta

twice as long, sheathed only at base by the pericha;tial leaves ; capsule usually

exserted, beak of operculum longer than radius of capsule.

Limpricht remarks truly that this genus reminds one of Rhabdoweisia in

appearance. Mr. Dixon says that A. Mougeotii is most likely to be mistaken for
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Gymnostomum curvirostre or rupestre. This confusion is not likely to take place

with fruiting plants, and the papillae on the leaves of Gynntoslomum are so much
larger and more conspicuous as to afiford a ready means of distinction. Besides,

Gymnostomum usually grows on calcareous rocks, while Amphidium rarely does so.

Figure 82 imjkiiium l.a(>l^omcum {From Bry. Eur.)

DRUMMONDIA Hook.

Drummondia is a common moss of the Orthotrichiim Family. It always

grows on the bark of trees, but is easily distinguished from its tree-growing

allies by three characters. Its stems are long and closely applied to the bark of

the tree, sending out short horizontal branchlets so thickly that the stems be-

low become apparent only when the plant is removed. The capsule is on a long

seta, the calyptra is cucidlate, and the peristome is so small as to be scarcely

apparent.

'Drummondia is named for Drummond, one of the earliest collectors of

American mosses.
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Figure 83.

DrummonJia clavellata. c

I. i, X 10. c, Calypta X
d. Empty capsule X 10.

D. clavellata Hook, is our only species. Its leaves

are ovate-lanceolate, acute, entire; leaf-cells rounded

and thick-walled, only slightly different at base, not

papillose. The peristome is single, of 16 short trun-

cate teeth, which look as if the upper three-fourths

had been broken off.

ULOTA Mohr.

The species of Ulota have the characteristic

brownish-green or blackish-green color of the Or-

thotrichuni Family. They are distinguished from all

save Orlhotrkhum by the hairy calyptra. Both Ortho-

trichum and Ulota grow on the bark of trees or

more rarely on rocks, in cushions of varying size and

thickness. The Ulotas growing on trees usually

grow in more rounded tufts, with the leaves more

crisped when dry than is usual with Orthotrichum

growing in similar situations. The median basal

leaf cells are often nearly linear, upper cells slightly papillose to smooth. The

books all say that the hairs on the calyptra of Ulota are flexuous, and those on

Orthotrichum straight, but this distinction appears to be rather too line for

the amateur to profit by it. The capsules in both genera are erect and sym-

metric and quite regularly striate when dry, with eight or sixteen ridges and as

many alternating furrows. These ridges consist of cells larger, darker, and

thicker-walled than the alternating tissue. The peristome may be single or

double. The seta in Orthotrichum is so short that the capsule is nearly always

partially immersed ; in Ulota the seta is long enough to exsert the capsule

entirely beyond the perichaetial leaves.

The remarks in the discussion

of OrlhoDicbitm on the condition

of capsules suitable for study apply

equally to Ulota.

U. Ludwigii Brid., the Puckered

Ulota, has pear-shaped capsules,

abruptly narrowed to the very small

mouth; the ridges and furrows ex-

tend only a short distance from the

mouth of the capsule, giving it the

peculiar and characteristic appear- ^ ,„,.,,.. , ,

. . Figure 84. i/, <> . L . LuJu.-igti X 4 and i respectively.

ance shown Ul the cut. The peri- <-. Capsule X 20. /. Calyptra of mature capsule X 21.



PLATE XXXVIII. Utola crispa and var. crispula (From Bry. Eur. Orthotrichum crispum and crispu/iim.)
3a, Dry leaves. S.v. Cross section of calyptra. 7. Dry and empty capsules.



178 MOSSES WITH HAND-LENS AND XHCROSCOPE

stome teeth are erect when dry, united in pairs; inner peristome imperfect or

wanting. The marginal cells at the base of the leaves have thin longitudinal

walls and form a narrow hyaline marginal hand tapering upwards to the top of

the leaf-base. Spores in autumn.

U. crispa Brid. The capsules of the Crisped Ulota have a much larger mouth,

are striate for the entire length and are contracted under the mouth when dry

and empty. The peristome teeth are united in pairs and at first are spreading,

later recurved; segments 8 or rarely 16. The seta is shorter, the color is

lighter, and the tufts are rather thicker than m the Puckered Ulota. The leaves

resemble those of that species, but have a wider marginal band of hyaline cells

at base. In the not uncommon variety crispula of the Crisped Ulota the capsule

is much shorter and is suddenly contracted into a neck, narrow and much twisted

when dry. The capsule is scarcely contracted under the mouth except imme-

diately after the fall of the operculum; when very old it may taper uniformly to

the seta. The spores are ripe in late spring and early summer.

U. Bruchii Hornsch. is an alpine or subalpine species, rather rare, larger and

with leaves less strongly crisped than in the last. The seta is longer, and when

the capsules are dry and empty they become distinctly fusiform, gradually nar-

rowed to the mouth but not contracted beneath it.

The cut gives an excellent idea of the progressive changes in the capsules.

Sometimes all the forms illustrated may be found in the same tuft. This spe-

cies is occasionally found on rocks. The spores mature in summer.

U. Americana (Beauv.) Lindb., the American

Ulota, grows exclusively on rocks. Its leaves are

rigid when dry like those of Ortholncbtim, not

crisped as in the two tree-growing species; the

capsules very closely resemble those of the

Crisped Ulota, except that the seta is markedly

longer. It is most likely to be confused with

Orthotricbum aiiomaliiui. For- distinctions, see

under that species. All of these species of UloUi

except 'Bruchii are common in the hilly portions

of our range, and the tree-growing species with

Orthotrichtim furnish good collecting for winter

and early spring, when most other plants are

buried under snow.

ORTHOTRICHUM Hedw.

Plants comparatively short-stemmed, in close

rounded cushions, sometimes looser, on trees

Figure 85.

Three capsules of VIota Bnichii.

showing progressive changes due to in-

creasing age. (From Br)'. Eur.)
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everywhere, and more rarely on rocks. Leaves hygroscopic, imbricated when
dry and not greatly curled or twisted, which character separates the genus

from Ulota except U. Jmcricana. Upper leaf cells usually papillose, thick-

walled, the lower thinner-walled and quadrate to rectangular. Calyptra sparsely

hairy or naked. Base of seta enclosed in a minute cup-like sheath, the ochrea.

Capsule immersed or emergent, rarely exserted ; usually with 8 regular folds,

or plicas, when dry, but sometimes smooth or with 16 plicae. Peristome usually

double, with 16 broadly lanceolate teeth, which are usually united in pairs. Inner

peristome of 8-16 narrow segments, often called cilia. The paired (bigemmi-

nate) teeth and degenerate inner peristome illustrate well the degeneracy of

peristomes on erect capsules.

The Orthotrichums are most frequent on trees about houses, and in orchards

and village streets, although they are not lacking in other situations where the

trees stand somewhat apart. They can be found abundantly on almost any fruit

or shade tree in the country. In the larger cities, for some reason, they do not

seem to thrive. They may frequently be found growing with U/oln, from which

the immersed or emergent capsule and non-crisped leaves distinguish them at

once. One common species (O. anomahim) grows on rocks. The calyptras are

less densely hairy than those of Ulota. Two species have a calyptra without

hairs. The leaves have revolute margins, except in O. ohtnsifoHniii, which

appear as a darker margin when the leaves are mounted on a slide. Dntm-
moiidia has the general appearance of an OrtbotrichtDU with an exserted capsule,

but the calyptra is cucullate and without hairs and the capsule is not wrinked

when dry.

This is a difficult genus, usually avoided by the amateur, but I believe one

can learn to recognize all the common species with a hand-lens when they are

well fruited ; it will usually serve to determine the number and position of the

teeth, markings of the capsules and general outlines of the leaves. Sterile

specimens are often indeterminable. The stomata furnish an excellent and

definite microscopic character and are easily observed by separating a capsule

into two or more divisions with the dissecting needles and mounting outside up
;

the stomata are nearer the middle of the capsule than in many mosses and are,

therefore, easier of observation. The condition of the material is of the utmost

importance. The capsule must be thoroughly soaked in hot water for a long

time to be fully expanded, and the dry capsule must be thoroughly dry to be

characteristic. The capsules of all species shrink progressi\-ely with increasing

age, and many varieties had their origin in this fact. Ihe plants should be

moistened to determine whether the capsules are immersed, emergent, or ex-

serted. The peristomes are often quite brittle and are apt to be broken,

especially the segments. For identifying species, especially with a hand-lens,

perfect calyptras are of the greatest value and importance.
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KEY

1. Rock-inhabiting species; peristome single, teeth 16, erect or erect-spreading on dry

capsules ; stomata immersed 2.

Tree-inhabiting species; peristome double, teeth usually united into 8 pairs, re-

curved or reflexed when dry +.

2. Capsule fully exserted, i6-striate aiiomaliim.

Capsule immersed or emergent, 8-striate 3.

3. Capsule ovate-cylindric, urn half emergent when dry Porleri.

Capsule much shorter, ovate-globose, leaves nearly reaching mouth of urn when

dry Leicurii.

4. Stomata superficial (;. e., with both guard-cells on the surface. See plate 39,

figure 13) 5.

Stomata immersed. (See figure 87, 10) 8.

5. Leaves obtuse (rarely with some leaves acute), broad pointed, margins plane . . obtuiifolium.

Leaves acute, margins revolute or involute 6.

6. Capsule almost or quite exserted, smooth, or very slightly plicate around the

mouth when dry and empty speciosum.

Capsules immersed or slightly emergent, plicate the whole length when dry ... 7.

7. Empty capsule strongly contracted below the mouth when dry, neck immersed ;

common sordidum.

Empty capsule less strongly contracted, exserted ; rare affine.

8. Capsules strongly contracted under the mouth when dry, and so strongly plicate

that the red-brown folds are in contact on the outside when dry and empty . slraugulaium.

Capsules very slightly or not at all contracted, much less strongly plicate, pale,

whitish or yellowish 9.

9. Leaves entire, blunt at extreme apex Ohioensc.

Leaves (some at least) dentate with projecting cells, often apiculate 10.

10. Leaves mostly acute at apex, not rounded ; usually some with an apiculus of a sin-

gle projecting cell ; capsules plainly 8-plicate when dry Sckimperi.

Leaves obtuse, rounded and some sharply denticulate at apex with several project-

ing cells; capsule smooth or faintly 8-plicate when dry puiillum.

O. anomalum Hedw. In rather dense cushions, dark olive-green or brown

below; leaves ovate-lanceolate, papillose with small simple papillae; basal cells

rectangular, thin-walled and hyaline; calyptra hairy; capsule usually fully ex-

serted, i6-striate, the 8 intermediate folds less distinct, oval-cylindric when

moist, cylindric when dry, abruptly narrowed to the neck; stomata immersed;

peristome erect when dry, of 16 teeth, usually separate, with preperistome (/. e.,

with two short lamellae before each tooth reaching as high as the second or third

articulation) ; segments none or rudimentary. Spores maturing May-June.

Not rare.

Mrs. Britton says that we also have the var. saxatile, which has narrower 8-

striate capsules with teeth united in pairs, and 8 well-developed segments.

This species will not be confused with any other species of Orthotrichiim, but

may be confused with Ulota Americana. The latter has the dry capsule gradu-
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ally narrowed into the long neck and the teeth rejlexed when dry and united in

pairs, and the basal leaf-cells are thick-walled and colored ; besides, it is almost

black in color except at the extreme ends of the stems and branches, and grows

in loose wide mats. Its

spores mature much later,

J Lily -September. Drtim-

niondia has the general ap-

pearance of an Orlbolricbum

with an exserted capsule,

but it grows on trees only.

O. Porteri Aust. and

O. Lescurii Aust. are our

only other rock-inhabiting

forms, at least the only

ones at all likely to be met

with. They have usually

been treated as varieties of

O. ciipiilatum Hoffm., but

both Dr. Venturi and IVIrs.

Britton consider them dis-

tinct, and Mrs. Britton

says that we have no ciipii-

laliim in the Eastern States.

These two forms have not

been frequently collected

or adequately described.

Their habitat and immersed

or emergent capsules
should serve to identify

them, and collectors should

be on the lookout for

them.

Dr. Venturi stated in a letter to Mrs. Britton that O. Porteri had a distinct

preperistome as in O. unowiilitw, but he is the only one who has noted it, and
other observers have failed in their attempts to verify his observations.

O. Ohioense S. & L. In rather dense, small cushions, yellowish green, brown
below; stems about i^"' long; leaves oblong-lanceolate, blunt at the apex or

obtusely acute, papillose; calyptra hairy; moist capsule immersed, oblong-

ovate, when dry slightly 8-plicate, campanulate, becoming more narrowed with

age, straw-colored; peristome of 8 double teeth, strongly reflexed when dry;

segments shorter than the teeth, of a double row of cells, except at apex;

Figure 86. Orthotricum anomalum (From Bry. Eur.).

2,3,4 ^f"' 5' Leaves; x and x' indicate where tlie sections 3.V and
3.v' were made. 11. Vaginula. 8. Deoperculatc capsule and seta.

12. Peristome liiglily magnified; the tooth at the left has been redrawn
to show the lamellae of the preperistome.



MOSSES WITH HAND-LENS AND MICROSCOPE

Figure 87. O. O/ir

of leaf.

spores maturing in

early spring! April)

.

Common on trees.

When sterile it is a

difficult matter to

distinguish this

from the next, but

the straw-colored

lightly plicate cap-

sules are easy of

recognition and the

se (Sulliv. Icones Muse. Suppl.) 5. Areolation

Dry and empty capsule. 10. Stoma.

entire leaves serve to distinguish it from the other species with light-

colored capsules.

O. strangulatum Sulliv. This is one of our most common mosses,

abundant on shade trees almost everywhere. It can be recognized

with a hand-lens by the characters given in the key if one is familiar

with it. The capsules

are not so deeply plicate

until a month or more

after the spores ripen.

It is a little smaller than

Capsuleof the preceding, the leaves
O siran-

.^j.^ narrower, and the
gulatum.

calyptra naked and

strongly plicate; the spores ap-

parently mature about a month

later. The first few rows of cells

around the mouth of the capsule

in this species have nearly quadrate

cavities, while in the preceding

these cavities are nearly circular.

Dr. Best is of the opinion that

the form figured here is at least

a good variety and not the true

species. The capsule figured by

Sullivant (Icones Muse. pi. 36) has

a shape intermediate between that

shown here and that figured for

O. Ohioense. The form shown in

Fig. 88 is the common one in

northern New England.

C—j \tl"i:v
-M

'Si

O. Schimfteri (From Bry. Eur.) 3, 4 and 5.

9, 10, 12 and 13. Capsules and peristome.
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O. Schimperi Hamm. ( O. fullax Schimp.) In short, close,

dark green tufts, only a few mm. high; leaves oblong-lanceolate,

obtuse or usually some acute and ending in an apiculus of a

single elongated cell, leaf cells rather large antl thinner-walled

than usual in the genus, papillose; calyptra with a few short

hairs ; capsule small, immersed, oblong-ovoid, light-colored, when

dry narrow antl slightly contracted below the mouth, with 8

rather prominent plica;; teeth 8, reflexed, densely papillose;

segments 8|; spores maturing in spring. Frequent.

A specimen with all the leaves obtuse might be mistaken for

O. Ohiooisc, but the smaller size, darker color and smoother

calyptra are quite pronounced. The form with the leaves nar-

rowly acute and apiculate and narrower capsule has been called var.

trttncattthtw b v

Figure 90.

Leaf structure of

O.pusitlum (Sulliv.

IconesMiisc. Siippl.)

Austin. Rarely

the leaves have

more than a sin-

gle projecting

cell at the apex.

Mrs. Britton
and Dr. Best

think that O.

brachylrichum Schimp. is a

synonym for the American

form of this species, and that

we have no true O. Schimperi.

O. pusillum Mkt.{0.psi/o-

carptiiii James.) The plants

are as small as those of the

preceding and the color is

blackish green, but the cap-

sules are ovoid or globose

when moist, only faintly ribbed

even when old. Spores maturing

in May. Apparently not common.
The apex of the leaves is very char-

acteristic as figured. It is very like

O. Schimperi except in the charac-

ters mentioned here and in the key.

O. obtusifolium Schrad. Yel-

lowish green, about an inch high;

Figure 91 From Brv.O. obtusifolium

3, 4, 5 and 6. Leaves from below upwards. 7. Shows
cellular structure of leaf. 10. Capsule. 13. Pcristoine highly
magnified. 14. Segments of the same. 19. Propagula.
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leaves short and very broad, oblong-ovate, very broad and oblme at apex, papillose,

war'^in iiol appreciably revolute or incurved; calypira naked, nol at all plicate,

brownish at the tip, lighter colored below; capsule immersed, with 8 plica? when

dry; peristome double.

Probably a very common species, but so seldom fruiting as to be collected

infrequently. The leaves usually bear clavate, septate propagula, which may

account for the rarity of the fruit. The broad apex, entire except for papilla;,

and erect margins, render sterile specimens easy to determine. All other species

have the margins revolute or involute. 0. gymnostonium Bruch has been found

in Newfoundland. It is closely related to this species but has involute leaves and

no peristome. Collectors should look out for it.

O specibsum Nees. Perhaps the largest of our species, two to four cm.

in height, yellow- green above; leaves tapering, very acute, papillose; leaf cells

very thick-walled, the upper circular or elliptical ; calyptra large, hairy, camp-

anulate; capsule oblong -cylindrical, almost exserted, the upper leaves barely

reaching the base, smooth

or barely marked with

irregular ridges when dry;

operculum rostellate; peri-

stome of 8 teeth, which

when dry are recurved

rather than reflexed, as

the tip of the tooth some-

times touches the capsule

wall in a way to remind

one of the handle of a

mug; segments 8, papil-

lose. Like O. obtusifoUum,

this species occurs rarely

on rocks. The spores

mature by October, but I

have collected operculate

capsules in March.

O. sordidum S. & L.

Somewhat resembles the

preceding in leaf charac-

ters, but the leaves, though

acute, are broader pointed,

with thinner cell-walls. It

is at once distinguished

by the immersed or emer-
FlGURE 92

2, 3 and 5. Leaves.

speciosiim (From Bry. Eur.)

, 10 and 15. Capsules and peristome.



PLATE XXXIX. O. jori//,///™ iSuUiv. Icones Muse. Suppl.)

I. Plants natural size. 3. Leaves. 4. Leaf sections. 5. Cellular struc-

ture of leaf base and apex. 12. Antheridial branch with antheridium and
paraphysis. 11. Segment of peristome highh- magnified. 13. Superficial

stoma. The other figures are self-explanatory.
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gent plicate capsules and smooth segments. The spores mature in late spring

or summer.

This species is so close to the var. fasli^^'uiium of O. affuie that it may
cause confusion, especially as the teeth of sordidum are often as markedly

trabeculate at the summit as those of fastlgiatnm figured by Limpricht (Laub-

moose 2:82), but both affine and its var. are rare. I have not been able clearly

to differentiate sordidum from affine, and incline to the opinion that they are

forms of the same species for all except the experts. All our ordinary forms

are sordidiiiii, however. O. affiiie is certainly treated dififerently by European
authors and is exceedingly variable. The capsule of sordidum is often so

strongly contracted under the mouth as to resemble slranguhilum, except for the

larger size of the plant and the lighter color of the capsule.

O. striatum (L.) Hedw. (O. leiocarpum B. & S.) is a rare species, with cap-

sule almost as smooth as in O. speciosum, and it has been confused with it by

several good bryologists, but the capsules are Immersed or only slightly emer-

gent and ovoid ; teeth 16, separate, segments 16, comparatively broad.

In August I have found O. speciosum, O. sordidum, O. straugulaluvi and O.

Ohioense growing together on fruit trees. O. siraiigulatum is much the most

abundant, and is easily recognized by the strangulate, dark red-brown capsules

appearing as described in the text. O. Ohioense is about the same size, but the

straw-colored capsules catch the eye at once. O. sordidum stands out at once by

reason of its greater size and larger leaves and capsules less plicate than in O.

siraiigulatum. O. speciosum is somewhat smaller than sordidum, and at this time

the capsules are immature, with the hairy calyptra still firmly attached. The
comparative sizes of speciosum and sordidum are just the reverse of what my herba-

rium specimens and the book descriptions led me to expect, as the specimens

of speciosum I collected were much smaller than those in my collection.

Visiting these same trees in April, I found 0. ohtusifolium abundant and read-

ily distinguished by its naked non-plicate calyptra, while the naked calyptra of

0. strangulatum was regularly and deeply plicate. At this stage these species

were readily distinguished from each other and all the other intermingled spe-

cies by the naked eye alone.

Family 13. Schistostegaceae

Schistostega osmundacea (Dicks.) Mohr., the Luminous Moss, belongs in a

family all by itself because of its numerous peculiarities.

The plants are very small and slender. The sterile plants have the leaves

distichous and ecostate with their bases confluent. Those of the fertile plants
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It is found in caves and dark

are arranged in a tuft at the top of the stem ; the leaf-cells are lax and rhom-

boidal in shape. The capsules are very small and without peristome; they

are sparingly produced and ripen in spring.

holes in the woods, sometimes

9 ]

under the roots of overturned

trees. It has once been found

under the sill of an old shed.

On looking into one of these

caverns containing the Luminous

Moss, the bottom seems covered

with a golden-green glow, some-

thing like the appearance of a cat's

eyes in the dark. In order to see

the glow one must look into the

cave in the direction from which

the light enters, and care must be

taken not to shut off all the enter-

ing light, as the Luminous Moss,

like the moon, shines by reflected

light alone. If one attempts to

gather the glowing substance he

will find nothing but dirt and

stones, with possibly a few tiny

green plants like those in the fig-

ure. The compound microscope

will reveal threads like those shown

in the plate, but the lens will show

only a cobwebby appearance of

fine green threads. This beautiful

plant is probably the reality upon

which are based the fairy tales of goblin gold. The discovery of this rare and

curious plant will repay a search in every dark hole one sees. If present, it can

always be seen from the outside, as it cannot grow beyond the reach of light.

Mrs. Britton's Observer articles give a much fuller account of this moss.

FiGURH 93, Schislustega uimiiiiJacea \ From Bry. Eur.)

and 2. Plants natural size. 29. Protonenia as it appears

under the compound microscope.

Family 14. Splachnaceae

The mosses of this family are rather short-stemmed with leaves distant ami

flaccid, with a loose areolation, not papillose. The calyptra is cucullate, or

entire and conical. Capsules erect and symmetric, with a very pronounced and
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characteristic hypophysis, which in some species is so exaggerated as to become
a striking natural curiosity. The peristome is single in all our species, but is

often constructed of three layers with a cellular cavity between two of them so

that it is probable that the inner peristome is merely coincident with the outer

and adherent to it. The teeth are often united in pairs or more rarely in fours,

much as in Orthotrichum, and are sometimes reflexed as in that genus. The
hypophysis is well supplied with stomata and is made up of loose tissue well

adapted for the assimilation of carbon dioxide.

The mosses of this family nearly all grow upon decaying animal tissue or

upon animal excreta, more rarely upon decaying vegetable matter, and this,

taken in connection with the peculiar hypophysis, makes fertile plants unmistak-

able. The flaccid leaves, with their loose areolation, distinguish sterile forms

from most mosses except, perhaps, the Fuiuiriaccrr and Meeseacece.

KEY TO THE GENERA

Hypophysis not very much broader than the rest of the capsule Tilraphdon.

Hypophysis greatly inflated Splachnum.

SPLACHNUM L.

The exceedingly large hypophysis and the obovate or broadly lanceolate

leaves widest above the base, considered with the family description, sufficiently

characterizes the genus. There are several species

of Splachnum, but only one is likely to be found.

S. ampullaceum L., the odd-looking moss repre-

sented in Fig. 94, is not very common and will not

be found readily by most students. It is so strik-

ing in appearance that no one can fail to recognize

it. The spores are borne in the slender upper por-

tion ; the swollen and colored (lilac or purplish)

lower portion is the hypophysis of the capsule, which

is covered with stomata and filled with loose tissue

suitable for the assimilation of carbon dioxide.

When dry this portion becomes irregularly shrunken

in a manner very difficult to represent in a drawing.

The plants are i-a"""! in height, usually longer

than those tigured. The leaves are rather distant,
iGURE 94.

jj^g lower lanceolate, the upper narrowly obovate
splachnum ampullaceum; leaf X • 1 1 1 , ^\ n 11

10; capsule, ripe and unripe X 5.
With a slender apex, as shown in the hgure ; ail are

(The plant and capsules represented serrate, with the costa percurrent or nearly so.
are rather small, as they are often _,
found of twice this size. 1 he spores mature m summer.
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PLATE XL. Ti'trapUnlon bryonies (From Brv. Eiir Splachnum miiioiJes.)

22. Stomata troiii capsule wall.
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This species is widely distributed in swamps throughout our region, but is

rather rare. When found, it is often growing on cow dung.

S. luteum Mont, is a very rare species with an enormous yelUiw umbrella-

shaped hypophysis.

S. rubrum Mont, is another very rare species with a similar purple hypophysis.

TETRAPLODON B. & S.

Resembling Splachnum but with a much smaller hypophysis of the same

color as the rest of the capsule and with the leaves narrower as a rule, although

T. bryoides is an exception to this last.

KEY

1. Leaves elongated-lanceolate, strongly serrate 2.

Leaves ovate-lanceolate to obovate, entire bryonies.

2. Leaves sharply serrate, narrowed to a filiform point anguslatus.

Leaves incised serrate, acuminate with a broader apex atislralis.

CT. bryoides (Zoeg.) Lindb. {"7'. iiniioides B.

& S.). This is probably the most abundant

I
species of the family within our range, although

i / /I i V l\ /I (III
it is confined to the tops of our higher moun-

"/^M" \ / tains. It is densely tufted, two to eight cm.

f] 1 Ir^yfll \\ml ^^ nj<i 1 I

high; leaves concave, entire, ovate-lanceolate to

// '^ul/wij r^P^ 1 obovate, tapering into a long filiform point of

/ /// \
^ which the costa forms the greater part ; mar-

W / / \
'

ginal leaf cells often narrower and yellowish.

Spores in summer. I have collected this on

('/, hedgehog bones back of the hotel on Mt.

Mansfield, Vt., and it has been several times

collected around the stables of the hotel on

W M ^-
11

^^^- '^^'^ishington, N. H.

X'XIfirilfc n
"^^ angustatus (L. fil.) B. & S. is another

/ l^ktiji ^\^<i\]~li[n\r
niuch rarer alpine species, with lanceolate serrate

'"','''' ^'' leaves having a very long filiform point like

that in the previous species. The seta is much

.>.; .

\Kl'V«i'ayi"ii;i: shorter, the capsule being only slightlv ex-
^^

' W^^ - serted.

/fl^f^^nillj^ ^ T. australis Sulliv. & Lesq. is not an alpine

Figure 95. plant but occurs in swamps along the coast

Tetraplodon australis (From Sulliv. from New Jersey southward. It has once been
"Icones." Reduced li). i. Plants }i c 1 c 1 xt c • l 1

natural size. 8. Cross section of seta. found aS tar north aS Nova bCOtia, SO that COl-



FUNARIACEAE 191

lectors should be on the lookout for it. The distinctive characters of the species

are well shown in the illustration. The leaves are long lanceolate and incised-

serrate, sometimes almost pinnatifid ; costa percurrent. The hypophysis is only

a little broader than the rest of the capsule, or frequently reduced to merely a

small neck; the columella is often exserted and the teeth reflexed ; the spore-

bearing part of a freshly opened capsule is a brick-red and the teeth a brighter

shade of the same color; the seta is rather short as in T. aiigintatui, which it

somewhat resembles, but the leaves are very much more deeply toothed as a

rule, although they are sometimes entire. The tiifference in habitat is, however,

most distinctive.

TAYLORIA Hook.

is another genus of this family of which a few very rare species are found in

northeastern America. The hypophysis is much smaller than in the two pre-

ceding genera, being narrower than the rest of the capsule and appearing as a

neck. T. tenuis (Dicks.) Schimp., having widely spatulate serrate acuminate

leaves costate nearly to apex, is the species most likely to be found. It has

been collected as far south as Mt. Mansfield, Vt.

Family 15. Funariaceae

Plants annual, sometimes biennial, growing on soil that is bare or sparsely

covered with other vegetation, rather short, with large wide soft leaves much like

those of the last familv, having a strong costa extending, in most cases, well toward

the apex. The leaf cells are parenchymatous, large and thin-walled, elongated

hexagonal to oblong above, usually rectangular at base. Capsules subglobose,

ovoid, or pyriform, erect and symmetric, or strongly unsymmetric and some-

times cernuous, usually with a distinct neck. Peristome lacking or single or

double. The teeth when present are i6, and the segments are opposite the

teeth instead of alternate with them as in Mnium or Hypnum. There is no

basal membrane or intermediate cilia. Calyptra often inflated, usually with a

long beak, cucullate or often split in two or more places.

KEY TO THE GENERA

1. Capsules erect and symmetric; peristome lackiiij; 2.

Capsules strongly unsymmetric; peristome present, usually double . . Funaria.

2. Capsules exserted on a long seta Phyuomiliiiim liirhiiialum.

Capsules immersed 3.

3. Capsule splitting exactly in the middle, with no specially modified cells

along the line of dehiscence ; angles of cell-walls of capsule thick-

ened (collenchymatous) Iphanorhigma.

Capsule dehiscing by a regular lid having 1-3 rows of denser cells around

its mouth ; cell-walls of capsule not thickened at the angles .... Physcomilrium immtrstim.
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APHANORHEGMA Sulliv.

A small genus of only two known species. It seems to differ from Phys-

comilrium chiefly in the much less differentiation of the tissues along the line of

dehiscence of the capsule.

A. serratum Sulliv. Plants whitish green, growing more or less thickly clus-

tered. Monoicous, with antheridia in the axils of the leaves or rarely mixed

with the archegonia. Lower leaves smaller and more open ; upper larger and

more nearly erect, oblong to spatulate - lanceolate ; costa almost percurrent;

capsule immersed, splitting almost exactly half way between seta and apex;

cells immediately below the line of dehiscence slightly elongated transversely

but not otherwise differentiated. Cell-walls of capsule thickened at the angles

(collenchymatous), easily distinguishing this from Physcomitrium immersum, which

it closely resembles. The spores mature from September to December. On
damp soil, apparently preferring clay, frequent in our range except in north-

ern New England.

PHYSCOMITRIUM Brid.

Mostly small light green plants, sparingly branching. Leaves oblong, obo-

vate, spatulate or broadly oblanceolate. Calyptra small, mitrate, usually cover-

ing less than 'j the capsule. Capsule on a long seta, in a few cases immersed,

erect, symmetric, with a distinct lid but no peristome; annulus present, often

persistent.

P. immersum Sulliv. is a widely distributed but rather infrequent species so

much like Aphaiioihegma sernita that it is often mistaken for it. It is, however,

readily distinguished by the characters mentioned

under that species and in the key, and by the

fact that the antheridia are at first terminal on

the young plants and later become lateral by the

growth of innovations bearing archegonia. This

is the only one of our species of the genus which

matures its spores in the fall.

P. turbinatum (Mx.) Brid., the Common
Urn-moss (P. pyriforme of the L. & J. Manual,

not of Bridel). Plants exceedingly variable

according to the conditions under which they

develop, as Mrs. Britton has shown (Journ. of

N. Y. Bot. Garden 4 : 50. 1901. Also, see Bryolo-

gist, 4: CO. iQOi.) Autoicous, -j-ii"!"!- in height,
Figure 96. I'/iyscomilnum lurhinalum ^ -' ^ ' -^ °

X4; capsule X 15. leaves 3-5'"'" long, oblanceolate or obovate from



PLATE XLI. Fliyscomilruun immersum (From Sulliv. " Icones"

)
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an oblong base, serrate above the middle, costa ending below the apex or rarely

excLirrent in some of the leaves. Capsules globose-pyriform when fresh, be-

coming turbinate and constricted below the mouth when dry, dark brown and

often urn-shaped when emptv; mouth bordered by 8-12 rows of trans\ersely

elongated cells; annulus persistent and incurved after falling of the lid. Spores

rough, maturing in spring. (Description adapted from Mrs. Britton's "Revi-

sion of the Genus Physcomitrium," Bull. Torr. Bot. Club. 21: 199. 1894.)

The Common Urn Moss is common on earth in conservatories, by roadsides

and in old fields. It is abundant in moist places by paths in the parks of

Greater New York. It must be collected in May to get the calyptra in posi-

tion. Polliti tnincdtitia may be found and confused with the Urn Moss, which it

closely resembles. Pottia, however, is smaller, being about one-half as large,

matures its capsules in winter, and under a lens will be seen to have the midrib

excurrent instead of ending in or below the apex of the leaf, as in the L rn Moss.

FUNARIA Schreb.

Fniuiria strongly resembles Physcomilriuni in everything- except sporophyte

characters. Calyptra inflated at base, finally oblique with base cucullate. Cap-

sule more or less gibbous, narrowed to a rather short neck, wrinkled to strongly

sulcate when dry; mouth more or less one-sided. Peristome double in our

species; teeth 16, often twisted spirally and united at their tips; segments 16,

opposite the teeth, without basal membrane or intermediate cilia.

KEY

1. Leaves long acuminate, costa excurrent in some of the leaves of each plant .... 2.

Leaves short acuminate, costa percurrent, sometimes very shortly excurrent ... 3.

2. Capsules curved and unsymmetric but scarcely cernuous ; annulus lacking Iviericaiia.

Capsules plainly cernuous ; annulus large flar'uans.

3. Segments of inner peristome at least -,5 length of teeth ; spores 12-16M in diameter ;

common everywhere hygrometiica.

Inner peristome rudimentary ; spores 24-32M ; rare microstoma.

F. hygrometrica ( L. ) Sibth. the Cord Moss, is so called because of the

twisted seta, which is very hygroscopic and untwists when moist. Its Latin name,

Funaria, is derived from funis, a rope. This twisting of the seta is not peculiar

to this moss, however, but is a very common thing in nearly all moss families.

The lower leaves are shorter than the upper, which are rather closely imbricated

into a bulb-like tuft, oblong-ovate, acute or short acuminate, entire or nearly so;

costa ending in the apex; leaf cells inflated, subhexagonal; capsules very unsym-

metric, when dry deeply sulcate with mouth apparently on one side (see glos-

sary, Fig. 23.) at first yellowish, turning brown when old ; annulus of two or three
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rows of cells, falling with the lid; peristome teeth red, hyaline and appendicu-

late at apex, united by their tips to a small central disk; segments papillose;

spores 13-16*', maturing early in June.

( For further illustrations, see Plates I,

II, III, IV and V, also Fig. i.)

The Cord Moss is to be fount] every-

where, being especially abundant in waste

places and on soil recently burned over.

I have seen it completely cover the soil in

an old strawberry bed. When mature it

is easily recognized by the peculiar look-

ing curved capsule with its mouth on one

side. When immature it is much harder

to recognize, because the capsule is erect

and nearly symmetric and the calyptra

has not assumed the rakish position in-

dicated in the figures.

This moss has, perhaps, been given a

more careful study than any other species;

it is described in nearly every text-book

on botany. It is quite variable in many

respects and at least two described varie-

ties are recorded from in or near our range, but authentic specimens or a large

acquaintance with the species are necessary to determine these varieties with

certainty.

F. microstoma B.& S.

is a rare species of the

western portion of our

range, closely resem-

bling hyi^roiiuiricti, but is

smaller in size, anci the

capsules have a much
smaller and less unsym-

metrically placed mouth.

The inner peristome is

rudimentary and the

spores are about twice as

large as in hygromclnca.

F. flavicans Mx. is

found from New York
southwards. We are in-

FiGURE 97. Funaria liyc;njmelrica X 2, witli

capsules of various ages and degrees of magni-

ticalion.

},

Figure 98. Funaria ftavkans (From the Bryologist, liy permission.)

I. Capsule not quite mature. 2. Mature capsule with abnormally short

neck. 3 and 4. Ripe capsules without lid. 5 and 6. Middle and upper

leaves. Figures magnified about 11 diameters.
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debted to Mr. R. S. Williams for the drawings and the following notes, which

are taken from the " Bryologist " of January, 1901 : "The species grows in

separate tufts as well as mingled with bygrometrkci, from which it may be distin-

guished by the average smaller size, erect pedicel, more pointed leaves, and

mouth less oblique, as well as

much less furrowed capsule,

which matures a week or two

earlier than in hygrometrica. in

this region at least. When well

ripened, the capsules are very

dark reddish, with a low con-

vex lid, not apiculate." Mr.
Williams also states that the

mouth of the capsule is con-

stantlv smaller in fliivicans. The
spores are about 25" in diam-

eter. The long acuminate

leaves with the costa often

excurrent, are very distinct

from those of hygrometrka.

F. Americana Lindb. has

been collected in but 5 or 6

localities so far as present rec-

ords go. But as it has been

found in Pennsylvania, Ohio,

Georgia and Minnesota, it is

widely distributed, and every

enthusiastic collector should be

on the lookout for it. The
small size of the plants, the

long acuminate leaves with ex-

current costa, the longer
necked capsules, without an-

nulus, and nearly smooth above

when dry, should render it easy

of recognition. The capsules

are often contracted below the

mouth when dry and empty in

a way not shown in the figure.

. , . ,„ c ,,• „i .. The spores mature in the mid-
Funarta Americana ( b rotn bulliv. Icones, '

slightly rediiceil.) die of May.
Figure 99.
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F. serrata Brid.is a species confined to the southern states and not found in

our range. It is easily recognized by its strongly serrate leaves with costa end-

ing below the apex.

Family 16. Meeseaceae
Plants of wet boggy places, frequently growing with Sphagnums. Leaves

spreading to squarrose-recurved, of a rather firm structure, ovate-lanceolate to

elongated-lanceolate. Costa long and stout, ending a little below the apex.

Leaf cells smooth (papillose in Paliidella), rather small above, large and more

elongated below. Seta usually very long and slender. Calyptra cucullate. Cap-

sules curved -pyriform, with a conspicuous neck, smooth or somewhat striate

when dry; operculum small, short conical; mouth small; annulus of one or two

rows of cells; peristome double, the inner usually much longer than the outer

and consisting of i6 narrow segments alternating with the teeth, cilia sometimes

present.

All our mosses of this family seem to be rather rare. The bog habitat, the

long seta and the curved pear-shaped capsules with a small mouth, clearly estab-

lish the identity of any member.

MEESEA Hedw.

Stems more or less elongated and radiculose. Lfpper leaf cells rectangular

to hexagono-rectangular. Neck of capsules long; segments of inner peristome

often united by lateral hairlike appendages bearing nodules; teeth short, usu-

ally obtuse. The spores of our species ripen from late June to August.

KEY

1. Leaf margins revoliitc, apex rounded Irichodfi.

Leaf margins plane, apex acute 2.

2. Leaves entire hiigiula.

Leaves serrate triqiulra.

M. triquetra ( L. ) Aongstr. (M . Irnlichd B. & S.) is apparently our most fre-

quent species. Limpricht says that the leaves are serrate in the varieties only,

but I find them serrate in all the American specimens examined, just as they are

represented in Plate XLII by Schimper. They are strongly squarrose from a

strongly decurrent and half-clasping base, as is well shown in the plate.

M. longiseta Hedw. has entire leaves, spreading from an erect base without

the abrupt bend of those of the preceding species.

M. trichbdes (L.) Spruce (M. iiliginosa Hedw.) is easily distinguished by its

long, narrow leaves with entire and loosely revolute margins, and stout costa

ending a little below the very blunt rounded apex.
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PLATE XLII. Meesea tr'ujuetra (From Bry. Eur
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Paludella squarrosa ( L. ) Brid. is a rare member of the family with stems

densely radiculose, the leaves broadly ovate-lanceolate, densely and finely ser-

rate and strongly recurved sqiiarrose. The leaf cells have low broad papillae on

both sides. The capsules are less inclined than in Mecscti and have a much
shorter neck. The outer peristome is fully developed and as long as the inner.

The leaves are so strongly recurved as to often appear doubled up when

mounted and it is impossible to flatten one out.

Family 17. Timmiaceae

Tall robust mosses resembling Polviruhuiii in appearance when sterile
;

growing in deep loose tufts on soil and rocks. Leaves lanceolate from an

appressed sheathing base, serrate above, strongly costate to apex, but costa

much narrower than in Polytricbiiw, and entirely without lamellae; leaf cells small,

round-hexagonal, smooth or rarely lightly papillose. Calyptra cucullate ; seta

long; capsules often somewhat wrinkled when dry, but scarcely plicate or

sulcate, when fresh resembling those of Milium and 'Sryuiii. Peristome like

that of Milium, except that the inner is composed of cilia only, which are

grouped together in fours.

TIMMIA Hedw. (Our only genus.)

T. megapolitana Hedw., as figured in Plate XLIII, is probably found only

in the Rocky Mountains and northwarils. It is a European species also.

Note that in the figure the capsules arc nearly or quite symmetric and that

the mouth of the capsule is not wider than the lower portions. These

figures represent the European form very well, though there are occasionally

capsules that are plainly unsymmetric.

The form of the species found in our region has been called T. cucullala

Mx. It is very much like the European form in gametophyte characters, but the

capsules are strongly curved and unsymmetric when dry and empty and the

mouth is the widest portion, the capsules tapering gradually from the mouth
to the seta. The capsules resemble those figured for Hypiiuiii curvifoliuiii,

only they taper more rapidly. The spores mature in iMav. On damp
shaded banks, sometimes at base of trees. I'requent. Williams (Bryologist

4:27) says that tlie median leaf cells of 7\ (iiciillula are i2" in diameter and those

of T. iiicgapolitana 8". Limpricht and Roth, it is well to remember, gi\e the

cells of T. iiicgtipolilaiiii as 12^ or more in diameter.

I suspect that Timmia is much more common than is generally recognized

and that when sterile it is passed over for a Polylricbum (See Bryologist, 8:52).
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Family 18. Aulacomniaceae

Intermediate between the Bartiam'uicc/i' and the Mnur, with some characters

of the Meeseace^r. From the Mii'ur it dififers in the much smaller papillose

leaf cells and in having the capsule regularly striate or sulcate when dry.

From the 'Barlramiacete it differs in the larger broader leaves and the more

elongated and less unsymmetrical capsules with well -developed cilia in the

inner peristome. It differs from the Meeseacete, except Pciliidella, in the per-

fectly developed peristome, less conspicuous neck of the capsule, and the

papillose leaf cells.

AULACOMNIUM Schwaegr.

Usually csspitose, growing on soil in moist woods or in bogs; green above,

often brown or brownish green below; stems often densely matted with radicles.

Leaves large strongly costate, nearly or quite to the apex; leaf cells small,

rounded, strongly thickened at

the angles (collenchymatous),

in most species strongly papil-

lose on both sides, each cell

bearing a single large papilla

t4' \

Aiiladjnuiium heterostichum (From Bry. Eur.

The other figures are self-explanatory.

Plants natural size.
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in the middle of each surface. Branches frequently terminating in f^agelliform

pseudopodia bearing propagula at their tips; calyptra cucullate; capsule oblong

to subcylindric, cernuous and usually somewhat unsymmetric, with a short

neck (so short as to be easily overlooked in some species), regularly plicate or

sulcate when dry. Annulus early deciduous. Peristome perfect, as in Mnium.

KEY

1. Leaves broad, obtuse, entire; dioicous tiitxidiim.

Leaves broad, apex I'ounded or acutish, strongly serrate ; monoicous heleroslichiim.

Leaves lanceolate, acute, serrate or crenulate at apex; dioicous 2.

2. Basal cells in one layer, scarcely different from the rest ; brood bodies like minute

ecostate leaves palustre.

Basal cells swollen, in two or three layers; brood bodies stalked, fusiform .... atidrogyiiiim.

A. heterostichum (Hetiw.) B. & S. looks so much like a Mmuin that it

might well be called the Ribbed Mnium. It is common on rich moist soil

(not wet) in woods, especially about the bases of trees. The ribbed or

wrinkled capsules and broad Mnium-like leaves, coarsely serrate and without

border, are its distinguishing marks. The spores mature in early spring, but

the young "lances" are well started in the preceding autumn. When
thoroughly dry the capsules are more strongly wrinkled, and more contracted

T under the mouth than is shown in the

/ .,j*»^
figure.

/ //f^V A. turgidum (Wahlenb.) Schwaegr. is

/
jia="-^s*, ifJ'l ^f]

^ very rare moss of mountain bogs. The

1 ;,^^^^^^\\ lililll
stems are not radiculose, except at the

m -^^^^
\ tmifli very base ; the leaves are ovate to ob-

\IjI^ i^^T i Ull/i/ long-obovate, strongly concave, obtuse,

4m/
'^'^

/ Mr//
rounded and entire at the apex; margins

w4 \ \ / W^ strongly revolute in the lower part ; cells

m,Y v\\ / w weakly papillose, basal cells m two or

I'/ff ^""^i^ >^ -v / \ three layers; pseudopodia lacking. Cap-

M %'' A I \ sules much as in the next; spores in sum-

I Iw f '

'"^"'" ^^P°'"^^'^ ^""""i ^^^ White Moun-
a if^l' \i

tains, Adirondacks, Mt. Katahdin and

m ^ Y^^ m ^'^^"^ Superior.

%|, ^l|!# ^ A. paliistre Schwaegr., the Ribbed Bog
~^^| ^kWr» stM Moss, is very abundant in swamps and

/nVr <«\ l\lw^ '
^^''-'- shaded hollows. It is rather lighter

.*'^
]y^ -^ i'l color than most of the accompanying

. , .
,

mosses. It varies exceedingly in size
Figure ioi. Aulacomnutm palustre X xi

; . . .

capsules X 10; pseudopodia X 4. (2-13"" in height) and in robustness.
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some forms being slender and attenuate and others almost as robust as in

A. ttirgidiim. Stems densely radiculose below; leaves long-lanceolate, acute and

finely denticulate or sinuate-crenulate above, strongly revolute below; basal cells

somewhat swollen and in two or three layers; pseudo-

podia frequent, propagula like minute ecostate

leaves, very distinct from those of the next species.

Capsules plainly curved, unsymmetric and plicate

when dry; basal membrane of the inner peristome

more than one-half the height of the teeth.

From the figures the capsules might possibly be

mistaken for Cerulodoii, but they are much lighter

colored and much longer, and the plants are 3-10

times as large. The plants appear to fruit spar-

ingly, as is often the case with mosses having a

special means of asexual reproduction. In the cran-

berry bogs of Cape Cod capsules are produced very

abundantly, at least in favorable seasons.

Var. imbricatum B. & S. is a very robust form

approaching A. lurg'tdttm in appearance, but having

acute leaves that are strongly papillose as in the

species; they are also very large and broad, 3-6X i""",

and nearly or quite entire. Limpricht states that

this variety lacks pseudopodia.

A. androgynum (L. ) Schwaegr. is common on the western slope of the

continent, but is rather rare within our range. It is most like the last, from

which it is distinguished by its smaller size, more strongly serrate leaves, with

the cells at base in a single layer, scarcely dififerent or a trifle elongated, and

the capsules inclined but nearly symmetric. The brood bodies are quite

dififerent also. (See Figs. 22-25 ^^^ Plate II and Fig. 22 of the Glossary.)

^;V'

d^-.
/

X6
Figure 102.

Autacomnium palusire (From
Bry. Eur.) 20, 21. Propagvila.

3/v. Apex of leaf. 3.V, etc. 1 Dif-

ferent leaf sections.

Family 19. Bartramiaceae

Plants of medium or large size, usually growing in large deep tufts or

cushions on soil or rocks in moist shaded places; often developing whorled

innovations below the places where archegonia or antheritlia have been pro-

duced. Leaves strongly costate to near the apex or beyond, acute, papillose

(except Barhtimici (T.dcri), usually serrate. Leaf cells roundish-quadrate to

rectangular. Calyptra small, cucullate ; seta rather shorter than in the related

families; capsule nearly globular, usually without neck, usually cernuous and

somewhat unsymmetric, regularly plicate or sulcate when dry; peristome



204 MOSSES WITH HAND-LENS AND MICROSCOPE

double in all our species, except the rare and alpine Coiiostoinum ; cilia fre-

quently rudimentary or lacking; segments split along the median line and the

halves widely divergent, sometimes appearing as if bordering the teeth.

KEY TO THE GENERA
1. High alpine; peristome single Conoslomum.

Mostly plants of low or median altitudes
;
peristome double 2.

2. Leaves elongated-lanceolate to linear-lanceolate; inner peristome with cilia rudimen-

tary or lacking Barlramia.

Leaves much shorter, ovate-lanceolate ; cilia present Pkilonotis.

PHILONOTIS Brid.

Our species of this genus are water-loving mosses, growing on wet banks

and rocks where water trickles, or on the margins of pools or streams. The
stems are densely radiculose below. This genus differs from Hartramia chiefly

in the characters mentioned in the key and in the much more slender habit,

with a strong tendency to the whorled innovations mentioned above. The
plants are nearly always dioicous and the peri-

gonial leaves are rnade the basis of specific dis-

tinctions in this genus to a very unusual extent.

P. fontana (L.) Brid. Variable in height

(^-i^cm) and robustness; stems slender, red,

sometimes partially reclining at base; by reason

of this and the abundant branching sometimes

taken for a pleurocarpous moss. Leaves ovate-

lanceolate, long acuminate, appressed when dry,

and usually with one or two plicae on each side

of the costa near the base ; margins serrate

above, usually revolute below; leaf cells rectan-

gular to hexagono-rectangular, with papilla on

the end walls; costa percurrent or excurrent.

Leaves of antheridial stems much shorter

acuminate, as shown on the stem in Fig. 103-

Many of the leaves are much longer and more
slenderly acuminate than the separate stem

leaf figured. The perigonial leaves arc spreading, broadly triangu/ar-ovate, the

inner often obtuse and rounded al apex, serrate, with costa ending below

apex. Capsules maturing in May or June; ci/ia of Inner peristome nearly as long

as segments. Common everywhere, but fruiting rather sparingly. The whorled

branching and characteristic perigonial leaves render the determination of

sterile specimens possible without much extra effort.

Figure 105. Philnniitis fontana X
leaf, capsule, ami male head X 10.



pomi/ormiii

PLATE XLIV. Barlriunta fi,nu)iirmis i From Brv. I'.ur. I
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p. Muhlenbergii (Schwaegr.) Brid. This species is frequent throughout the

greater part of our range. It seems to be distinguished from P. fontana

chiefly by the rudimentary cilia of the inner peristome and by the erect

lanceolate acute perigonial leaves with the costa percurrent in inner leaves.

The inner perichaetial leaves are said to be shorter than the outer, and

Sullivant says the leaves lack the plica? of P. juiilaiui.

BARTRAMIA Hedw.

The Bartramias grow in moist niches in cliffs and on moist shady banks,

looking much like tufts of green wool. Their capsules are globular and

somewhat unsymmetric when moist, but dry with regular folds and alternate

ridges. When very dry the body of the capsule becomes so shrunken as to

be smaller than the mouth of the capsule itself. The leaves are long and

slender and somewhat curled when dry, and strongly papillose. R. CEder'i

is somewhat of an exception as regards leaf characters, and by recent writers

is put in the genus Pla^iopits.

KT.Y

1. Leaves lanceolate, not papillose (Ederi.

Leaves nearly linear, very long and narrow, papillose 2.

2. Leaves from a sheathing scarious base ilhyphylla.

Leaves without sheathing base pomiform'u.

B. pomiformis ( L. ) Hedw. is often known as the Apple Moss. It is a

common and beautiful plant, i-ycm in height. The leaves are long linear-

lanceolate, 4.5"ini long, somewhat crisped

when dry, papillose and serrate, with mar-
^ \ ^ gins recurved ; costa excurrent; autoicous or

1^^ m [|v\ -^~i synoicous; spores in April or early May.

'^Hr \\\ \\\ ''M, B. ffideri (Gunn.) Swtz. is a smaller,

less common plant of cool, moist ravines.

M^ -^^^ \x\
-^T^^ii,

^^^ leaves are much shorter, lanceolate,

'"/V'jS not crisped when dry, not papillose, mar-

iSBC
^ } .^s^\\ U

' ''^ ''5 S''^^ sharply serrate and widely revolute

W ifff^i W\ ^/^^^ most of the way; spores two or three weeks

^-7 V'l ''// In Y later than in R. poniiformis. The leaves of

rf f^ 'mJ " ^
this species and also of B. poiiiiforniis are

serrate on the roll, or apparent edge, of

Figure 104. a. Bariramia pomijormis X the revolute margin. These teeth might

forL X ^!Zl'.:]J..^:^Zl::luu^;:r: Pos^My be mistaken for papilla.

cuUim. d. Caspuie of B. Of,/^r( X 10. f and B. ithyphylla (Haller) Brid. is a rare
g. Leaves of B. pomijormis and B. OeJeri re- . .

1 i- .-n -j' l
spectively X 10. alpuie species resembling B. pomijnnnn, nut
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known at once by its very narrow leaves from a wide sheathing scarious base.

The costa, though excurrent, is hard to distinguish from the lamina.

Conostomum boreale Swtz. is a high alpine plant reported from the Adiron-

dacks and the White Mountains, and from Gaspe, Quebec. It is readily

collected near the summit of Mt. Washington. The capsules will at once mark

it as a member of this family. The bright glaucous-green colrtr and five-angled

leafy stems will easily distinguish it from our other species of the family.

Family 20. Bryaceae

For the most part large conspicuous mosses growing in close tufts, or

loosely aggregated, or scattered ; some forms spreading by stolons have the

habit of sterile pleurocarpous mosses. Leaves usually large, smaller below

and increasing in size upward to the upper, which often form a distinct comal

tuft, all supported by a strong costa which extends nearly to the apex, or may

be somewhat excurrent, and in many species by a thickened border of nar-

rower elongated cells. Leaf cells large and comparatively thin-walled, short

and broad in the Muic^e, longer and narrower in the Ihycc. A few species

are small with small leaves, but with the characteristic sporophyte of the

family. Calyptra cucuUate. Capsules proportionately large, pendent or

ilrooping, often light-colored, not striate or plicate when dry, usually sym-

metric. Peristome characteristically perfect, of the type described on pages

34 and 35 for Milium horniini, cilia sometimes rudimetary or lacking.

KEY TO SUBP-AMILIES

Plants larger; leaf cells not more than twice as Ions -is broad ; cilia not appendicu-

late CRJiodobryum will be sought here) Mn'tea.

Plants usually smaller; leaf-cells more than twice as lonj; as broad; cilia often

appendiculate, occasionally wantini; Bryeir.

SUBFAMILY L BRYE^
1. Plants large, with the habit of a large Milium, from creeping, rhizomelike stolons ;

upper leaves in rosettes 12-20""" across; capsules clustered 'RJioilohiyiim.

Plants smaller, without rhizomelike stolons 2.

2. Leaves ovate to ovate-lanceolate ; leaf cells rhombic to rhombic-hexagonal, never

linear except at margins 4.

Leaves linear-lanceolate or narrower (the lower are often broader); leaf cells

narrowly rhombic to linear 3.

?. Leaves linear from a broader base, hairlikc ; cilia appendiculate I.eptohryum.

Upper leaves linear-lanceolate ; cilia not appendiculate, sometimes wanting . . . I'ohlia.

4. Leaves not bordered ; dioicous ; annulus lacking ; stomata immersed ; leaf cells

long and lax ; growing in water or very wet places Mniobryum.

Leaves often bordered; inflorescence various; stomata superficial; leaf cells

usuallv shorter liryiim.
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With the exception of T^hodohryttm, Leptobryuin, Pltr^iobryuin, Bryum argenteum

and possibly Mtiiobryum, it is extremely difficult to determine species of this

subfamily unless perfect fruiting specimens can be obtained. It uill be a

discouraging task to any one except a specialist in the group, and one not

worth while under any ordinary circumstances.

LEPTOBRYUM Schimp.

L. pyriforme (L. ) Wils., the Long-necked Bryum. Plants annual; not

branching above; leaves hairlike, from a broader base; costa broad, excur-

rent ; leaf cells narrow, linear. Capsules inclined

or pendulous, pear-shaped, with a long narrow

neck ; cilia of inner peristome strongly appendic-

ulate ; spores in June and July.

This common and pretty species is easily

recognized by its long-necked capsule and slen-

der hairlike leaves. Some species of Pohlia have

very long-necked capsules, but the leaves are so

much wider that there is no need of confusing

them with this. This species is frequent on

moist shaded cliffs and on rocks near water. It

is more common than the author once thought,

for it is frequent on damp mortared walls in

various situations. The author has collected it on the basement of his Brooklyn

house and in the cut which leads up to Montague Street from the Brooklyn

end of the Wall Street Ferry.

Figure 105. Leplobryum pyrtio

2; leaf and capsule X 10.

POHLIA Hedw.

Plants tufted, usually growing on moist or wet soil and stones. Lower

leaves shorter, ovate-lanceolate as a rule, the upper longer, the comal usually

linear-lanceolate; costa ending just below apex, percurrent or rarely excur-

rent ; leaf-cells narrowly rhomboidal to linear; capsule pear-shaped or clavate,

usually with a proportionately long tapering neck; cilia of inner peristome

not appendiculate.

This genus is sometimes treated as a subgenus of Bryum, from which it

differs in little except the narrower areolation and narrower comal leaves.

KEY

1. Capsule long and narrow, with a very long neck (see Fig. 106) elongata.

Capsule oblong or pear-shaped, neck shorter 2.

2. Capsules very short and small (see Plate XL\') ; stems not red Lacuriana.
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Capsules larger and longer; stems often red when old ^.

3. Bearing gemms in the axils of the leaves of the sterile stems ; dioicous ; infrequent

or rare ;.

Not producing gemms ; never wholly dioicous, sometimes polygamous 4.

4. Infrequent, growing principally in the mountains ; leaf cells very long and narrow,

linear-vermicular, 11-16:1; lower leaves large, broadly ovate cnida.

Common everywhere; leaf cells broader ; lower leaves smaller than in rnula, ovate . iiiilaiu.

5. GemmsE as in Fig. 108 mnt/jliiui.

Gemmae as in Fig. loq proligera.

P. elongata Hedw. is a rather rare moss found only in the mountains. It

grows on damp soil in cool shaded places, especially in crevices of rocks near

streiuiis. It is at once known by the

slender long-necked capsule, which is

iie\er to be confused with the Long-
necked Bryum, because of the different

position of its capsules and its broader,

lanceolate leaves. The spores mature

in August.

P. acuminata Hornsch is a very rare

species reported only four or five times

from our range. It is very like the last,

but differs in having the neck shorter

than the rest of the capsule, cilia of

inner peristome rudimentary or want-

ing, and inflorescence autoicous ; while

in P. eloii^^ala the neck is longer than the

rest of the capsule; the cilia fairly well

developed, and inflorescence paroicous.

P. nutans (Schreb.) Lindb. is one of the mosses most frequently sent me
for determination. It grows everywhere in moist or swampy pilaces on peaty

soil, rotten wood, etc. The plants vary from 1-5^™ in height, rarely over
2'"' as I find them. The upper leaves are long and narrowly lanceolate, faintly

serrate at apex, and not margined. The costa is strong and ends below

the apex as a rule, though occasionally it may be percurrent or rarely even

excurrent in the upper perichjetial leaves. The lower leaves are shorter and
broader than those figured. The antheridia are in the axils of the upper
leaves and are very easy to find even after the capsule has disappeared. The
capsules are usually contracted below the rather broad mouth when dry. The
annulus is broad, the cilia of the inner peristome two, well developed ; seg-

ments widely open along the middle line, but not split at apex; spores in

spring or summer. The plants are variable in appearance and in some of

Figure 106. Polilin elongata natural size and

capsule enlarged. (From Bry. Eur.)
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their characters also, but the species is so

common that one soon becomes familiar

with it. The stems and base of costa are

often red. Several varieties have been de-

scribed.

P. cucullata (Schwaegr.) Bruch is hardly

more than a subspecies of the last. It is

very rare, being reported from the White
Mountains only, within our range. It differs

from nutans in having some of the rather

shorter leaves subentire and rather obtuse,

sometimes almost cucuUate; cilia of the inner

peristome short and easily broken off; cap-

sules narrowed at mouth, but not contracted

below it. The capsules are also said to be

bent more closely to the seta.

P. cruda (L.) Lindb. is an infrequent

alpine or subalpine species growing in the

crevices of rocks in cool or elevated situa-

tions (N. J., Austin; Lake George, Jelliffe).

It is larger than any of the preceding species,

2-8c"'
, with simple red densely tufted stems.

The lower leaves are broadly ovate, often deep

red at base in lamina as well as costa ; the

upper long linear-lanceolate; median leaf cells

linear-vermicular, longer and narrower than in

any of our other species, ii-id:i, costa ending

helozv apex. Autoicous, sometimes synoicous

or dioicous. Capsules with an inconspicuous

neck, less drooping than in the allied species,

sometimes merely inclined
;
peristome pale

yellow, with well-developed cilia; spores in

summer. Until one has seen both species, this might be confused with P. nutans,

but one who has seen both could hardly make this mistake, as the italicized

characters are so clear and conspicuous. Dixon says " 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."

P. Lescuriana (Sulliw). Plants small, i-i^'"', loosely aggregated, stems

never red ; lower leaves distant, narrowly lanceolate ; the upper linear-lanceo-

late, very long and narrow; all serrulate above, more or less recurved on the

middle margins; leaf cells more elongated than in nutans. Dioicous; male plant

FiGi'RE 107. Po/ilia nutans (From Bry
Eur.). I and 2. Plants natural size. 5,

and 7. Comal leaves.



PLATE XLV. I'lihliti /.rsntnaiui (From Sulliv. "Icones")
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smaller. Capsules very small, maturing in May. On moist soil, infrequent.

According to Harald Lindberg this is the same as P. pidchella (Hedw.) Lindb.
P. annotina (Hedw.) Lindb. is another rather rare species of a moist moun-

tainous habitat. The plants are small, 2cm or less in height, with the old stems
often sending up straight, rather stiff and slender innovations. The sterile

stems usually bear small green ovoid

gemma' in the axils of the upper leaves.

(See Fig. io8 and also Plate II, Figs.

20 and 21.) The leaves are broadly

lanceolate below, longer and narrower

above, serrulate toward the apex; costa

nearly or quite percurrent, often red at

base. Dioicous; peristome with well

developed 'cilia ; capsules rather small,

sometimes almost as small as in the pre-

ceding, maturing in summer. Rare.

Politia annotina (From Bry. Eur.) 4 and 5. Lower

leaves. 6. Upper leaves. 22-24. Gemma".

Figure 109.

Gemmae in axil of leaf of P. proli^era

X 25, and several gemmae X 150.

P. proligera (Lindb.) Correns has until recently been confused with the last,

and even now is by some authors regarded as a subspecies of it. It is widely

distributed in our range. It is distinguished by the long narrow gemma? essen-

tially like those figured, although the form varies considerably. The points

of the gemmae are longer than in annotina and usually somewhat twisted ; the

gemma? are produced from April to November. For a fuller account of this

species see the Bryologist 4 : 62.



PLATE XI. VI. Miuiihryum alhuans [From Bry. Eur.)
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MNIOBRYUM (Schimper ex parte) Limpr.

All species dioicous; antheridiu in the axils of the perigonial leaves. Leaves

serrate at apex, not margined, but marginal cells somewhat narrower than the

median; leaf cells as a whole broader than in Bryttm but longer and narrower

than in Milium^ thin-walled. Capsules pendent, small and short, pear-shaped;

itomata immersed; annulus lacking; peristome perfect. Plants of wet places,

such as springs, ditches, banks of streams and ponds.

M. albicans (Wahlenb.) Limpr. ('Bryiim fr<ih/eiil?ci\^ii Schwuegr.). Growing

in large soft lax tufts, whitish or glaucous green, 2-8'^'n high ; stems bright red in

the older portions. Antheridial plants often branching by innovations. Leaves

distant, much shrunken when dry, ovate-lanceolate, often narrowly so, obtusely

acute; margins plane, serrate above ; leaves of antheridial plants often some-

what narrower; leaf cells rhombic-hexagonal, pellucid, thin-walled, averaging

about 20'' in width, narrower at margins; costa red at base except when very

young, not quite percurrent; capsules wide-mouthed when dry and empty,

maturing in spring or early summer. Common but fruiting infrequently.

M. carneum (L.) Limpr. is much smaller, i-2cm in height, with narrower

lanceolate leaves having two or three rows of distinctly narrower marginal cells,

which are much more conspicuous than in alhicans. This species is found in the

far west and has been reported from Minnesota and the Central States, and

may be found farther east.

BRYUM Dill.

Plants densely tufted, interwoven with radicles, usually with branches arising

below the "flowers." Leaves ovate to lanceolate, thin and very little hygro-

scopic, rarely obtuse ; cells smooth, rather large, rhombic to hexagonal, quad-

rate to rectangular at base, the marginal often very narrow and forming a more

or less distinct, sometimes thickened border; costa usually excurrent. Capsule

on a long seta, usually more or less pendulous, pyriform but varying from sub-

globose to elongated-clavate, usually symmetrical ; operculum conical, usually

apiculate but never rostrate ; annulus present
; peristome of 16 long-lanceolate,

closely articulate teeth; the inner of a basal membrane about half the length of

the teeth, bearing 16 lanceolate keeled segments alternating with the teeth, and

often split along the keel, usually with 1-3 cilia between the segments. When
fully developed these cilia are appendiculate, ;'. c, bear short transverse appen-

dages at the articulations; the cilia are sometimes rudimentary and in a few spe-

cies the inner peristome is adherent to the outer. Growing on the ground,

rocks and walls, rarely on wood of any sort.

This is a very large and difficult genus, and there seems to have been more
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hair-splitting in it than in almost any other in the vegetable kingdom, except in

the Thorn Apples {Criit^p<(iis) . Indeed, it sometimes seems as if the classifica-

tion had become so involved that the prominent authorities find it easier to

make new species for their specimens than to refer them to their proper place

in the species already described. A very large proportion of the species seem

to be distinguished by little or nothing except the arrangement of the sexual

organs. Until the constancy of these characters has been tested by cultures,

one can not help the feeling that this is a very insufficient basis for specific dis-

tinction, in many cases at least. The other specific characters, such as border

of leaf or length of costa, are often quite variable even on the same plant, so

that Bryum is a source of discouragement to nearly every amateur who attempts

to study it. Authentic specimer s are often a necessity, even to the most

experienced.

The border often varies on the same leaf. Lower lea\es of Bryum are

usually shorter and broader than the upper leaves and alwavs have a shorter

costa. The inner comal leaves are usually larger and narrower than the general

run of leaves on the plant. The border of a Bryum leaf is usually most distinct

near the base and least distinct near the apex. In using the key, select leaves

in the Jower part of the upper third of the leafy portion of the stem and look

for border in the upper third of the leaf. The margin of the leaves is fre-

quently strongly recurved and gives the appearance of a margin whether a mar-

gin be really present or not. To make sure, the margin must be flattened out

by manipulation with needles and pressure on the cover-glass. It may even be

necessary to use scissors.

Some of the species' vary in the characters used in the key, hence these

species have to be included under more than one of the headings.

A sterile 'Bryum is a practically insoluble problem and should not be attempted

by any except the bryologist of long experience; nor should the student attempt

to get others to solve such problems unless for some exceptional reason. The
key which is given below is an attempt to enable one to work out our species

by the most accessible characters, but this will often be found inadequate be-

cause of exceptional variation. The contraction of the capsule below the mouth
is of value in mature plants only, for only slightly immature capsules of ahuost

any of our species will contract under the mouth in drying.

Besides the easily recognized B. iin^ciilfiiiii, the stiident of Bryum will collect

B. ctespit'tciiiw and Polilin iiuUins on every trip, until he despairs of finding any-

thing else. The former will be found on dry soil and the latter in moist places.

The elongated sublinear leaf cells of Pohlia will serve to distinguish it from Bryiiin.

The leaves on fruiting Bryums are frequently so badly decayed as to make
study difficult, and for the same reason it is often hard to make out the posi-

tion of the antheridia. This seems to be due to the fact that it takes many
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species of Bryum nearly or quite a year to mature the sporophyte. On speci-

mens of B. b'lmum and also of B. c^espiticiiiin I have found, early in August,

freshly matured capsules with opercula, and also fertilized archegonia and young

sporophytes.

Height as used in keys and descriptions applies to the gametophyte only.

The leaves in 'Bryum are markedly smaller than in Aliiium, and the leaf cells are

much more elongated. The capsules are usually more slender, longer necked

and more pendent.

Pohlia {JJ'^ebera of the L. & J. Manual) is so much like Bryum that a word of

warning may not be out of place here. The leaf cells in Po/ilia are much longer

than in Brxum. B. capillarc is frequently mistaken for Milium because of its

short leaf cells.

KEY
1. Leaves bordered 2.

Leaves not bordered, at least in the upper half 12.

2. Costa plainly vanishing below apex. (See also B. capillaift 3.

Costa percurrent or excurrent in some of the leaves 4.

3. Upper leaves orbicular, obtuse cyclophyllum.

Upper leaves acute, with long-decurrent wings Duvatii.

4. Leaves very strongly and broadly decurrent ; plants slender; capsule

long-necked, usually unsymmetric pallens.

Leaves not decurrent, or, if so, plants robust or capsules short-necked . 5.

5. Teeth of peristome with oblique or vertical lines connecting the trans-

verse articulations (See Fig. iio); inner peristome without cilia,

somewhat adherent to the outer pendulum.

Teeth of peristome without unusual markings; cilia lacking or rudi-

mentary, not appendiculate ; all rare 6.

Teeth of peristome without unusual markings ; cilia 2-4, nearly as long

as the segments, usually appendiculate 7.

6. Capsules unsymmetrical, mouth oblique uliginoium.

Capsules symmetrical iiulinatum.

7. Costa long excurrent ; dioicous. (See'/?, capillarc) caspilicium.

Costa long excurrent ; synoicous 8.

Costa long excurrent ; autoicous pallescens.

Costa percurrent or shortly excurrent 9.

8. Capsules sometimes unsymmetric; operculum small and persistent;

leaves not decurrent intermedium.

Capsules symmetrical ; lid larger ; leaves decurrent affine.

9. Leaves decurrent 10.

Leaves not decurrent; dioicous II.

TO. Synoicous bimum.

Dioicous pseudotriquetrum.

II. Capsules short and thick, strongly contracted below the wide mouth

when drv ; leaves short acuminate turbinatum.

Capsules hardly contracted below the mouth when dry ; lea\es rather

abruptly long acuminate capillarc.
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12. Costa plainly vanishing below apex 13.

Costa excurrent or percurrent 14.

H. Branches julaceous, plants silvery and shining when drv, common in

paths and waste soil ari^cnti'um.

Branches not julaceous ; leaves green, larger at summit of stem, formnig

a tuft. A rare alpine moss calophyllum.

14. Stems slender, filiform, julaceous ; wet rocks in mountain streams; rare, concinnatum.

Stems not julaceous 15.

15. Costa excurrent into a long point 16.

Costa shortly or not at all excurrent 17.

16. Synoicous inlermcilium.

Dioicous Cfiipitic'ium.

17. Costa scarcely or not at all excurrent ; tufts dense and wide, glossy red

and green ; capsule red-brown. Wet rocks in mountains; rare and

beautifully colored ulpiiiiim.

Costa distinctly excurrent ; tufts thin ; ripe capsule purple-red .... atropurpuiLum Uiiro/or).

The following divisions into subgenera and groups will be found helpful in

identifying the species; for the beginner it may be well at first to try to do

little more with some forms than to refer them to the proper group.

SUBGENUS 1. CLADODIUM

Inner peristome more or less adherent t(j the outer, with cilia lacking or

rudimentary; when present the cilia are not appendiculate.

Section 1. Ptychostomum

Outer teeth with irregular oblique or vertical lines on the inner surface,

connecting the transverse articulations of the lower portion of the

teeth.

B. pendulum (Hornsch.) Schimp. is our onlv member of this

section. It is distinguished from closely related species by the

characters given under subgenus and section. Sometimes the inner >n

peristome separates from the outer, and the slender segments,
;

:1

widely split along the median line, look like large cilia. The plants i ~^

are usually synoicous, sometimes subautoicous. The spores mature •; :4

in spring or early summer. Sterile specimens of B. hicliiuitum '\

cannot with certainty be separated from this species. B. cd'spil'i-

cium without antheridia is hard to distinguish, except for its free

inner peristome and appendiculate cilia. If one overhauls his ''

specimens of iiic/iiiciliim and Ctfspiliiiiim, he is likely to find speci- Tooth and

mens of pcii/hi/niii, which is clearly distinct by the longitudinal •idlierent seg-

.

' ment of Br^'um
markmgs on the teeth. pendulum.
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Section 2. Eucladodium

Diflfering from Section i in the lack of oblique or vertical markings between

the articulations of the teeth. The species of this section are rare and

seldom collected.

B. inclinatum (Sw. ) Bland, except for the differences noted above, is almost

identical with pouiiiluw. Spores in summer. Rare with us, common on the

Pacific slope according to the L. & J. Manual.

B. uliginbsum (Bruch) B. & S. Autoicous. Somewhat like the last, but

leaves not so narrowly pointed and costa not so long excurrent; capsules

strongly unsymmetric and incurved, mouth small and one-sided ; neck long,

narrow and tapering; spores in late summer. Rare.

B. calophyllum R. Br. Leaves roundish ovate to suborbicular, concavei

entire, obtuse or obtusely apiculate, not bordered ; costa ending below apex'

or rarely reaching it ; autoicous ; spores in summer and autumn. Very rare

;

Franconia Mountains, N. H.

SUBGENUS 1. EUBRYUM

Peristome perfect, inner free from outer, cilia nearly or quite as long as

segments, appendiculate. Spores smaller than in Chuiodium.

Section 1. Leucodontium

Teeth of peristome pale yellow throughout, base of teeth scarcely thicker.

(Though European authors emphasize the color

of the teeth, I am unable to make much use of it.)

B. cyclophyllum (Schwaegr. ) B. &: S. Leaves

suborbicular, «// obtuse and couca-ce, n'cukly bordered

;

costa ending below apex. Resembles ®. calophyl-

litni, but is distinguished by the italicized charac-

ters, and by the perfect cilia. In wet places, rare.

Niagara Falls, Pennsylvania, etc.

B. Duvallii Voit. is a rather rare species grow-

ing in or near water in mountainous regions.

It is dioicous, with antheridial heads discoid, and

is so lax and slender, with leaves so distant, that

it might almost be mistaken for an JmblyHegium or

other subaquatic hypnaceous moss. It is at once

recognized by the very strongly decurrent ovate
FuiURE III, 111 L • I-- T'U

D ,• , . t „ n n- to lanceo ate eaves, as shown m hig. iii. the
Portion of stein of liryiim Uuvalln

_

' °

imicii enlarged (From Brv. Eur.) leaves are entire and bordered by about two rows
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of narrow cells, and have the costa ending below the apex. The capsules ma-

ture in late summer. This is one of the species that can easily be determined

sterile. The next is the only one likely to be mistaken for it. In that species,

however, the costa is excurrent and the leaves are not quite so strongly

decurrent.

B. pallens Sw. is an interesting alpine or subalpine species, not common,
but so well marked as to be distinguished readily. The fresh plants are

Figure 112. Bryum f>alU-ns (From Bry. Eur.). 11 anti 12. Perigonial leaves. 8. Leaf apex.

usually some shade of red; the leaves are stronglv decurrent, short pointed,

with a reddish costa much as in B. biiiiiim ; border well defined, revolute.

Dioicous: capsule slightly curved, with a long neck, approaching in form that

of Leptobrytim pyriforme, but larger; teeth not darker at base than at the apex;

spores in summer. On soil. The capsule somewhat resembles that of B.

nlii^iiiosiiDi, and serves to distinguish this from species with which it might other-

wise be confused.

B. turbinatum (Hedw. ) Schwaegr. is another very rare species reported
from Niagara Falls, the Rocky iVIountain regions; N. H., James and N. J.,

Austin. The leaves resemble those of the last, but are not so strongly decurrent.

The capsules are the characteristic thing. They are symmetric and short

pyriform. When dry and deoperculate the mouth flares out, while the capsule

immediately below the mouth becomes very strongly contracted, below this

the capsule widens and hnally tapers rapidlv into the neck. This also is

dioicous.
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Section 2. Pseudotriquetra

Plants robust (for the genus), with strongly decurrent leaves, which are

rather sharply acuminate ; costa usually excurrent, and leaf apex or excurrent

costa serrate or toothed ;
peristome thickened and reddish at base. This last

character is often obscure.

B. bimum Schreb. is, next to R. ca'Spiliciiim and B. urgenleum, our most comnKm
species. It is common in wet places of almost every description. The plants

vary a great deal in robustness, in the var. elaliim reaching a height of 5 inches.

The stems are matted together by a felt of red-brown radicles. The leaves

are long, up to 311111^ decurrent; when dry "usually shrunken, somewhat twisted

or appressed, oblong-lanceolate or lanceolate"; costa red, percurrent or excur-

rent; margins strongly revolute nearly to apex; three or four rows of marginal

cells much longer and narrower, forming a distinct border which is less con-

spicuous near the apex. Synoicous : spores maturing in summer.
" \ fine species not likely to be confounded with any other except B.

p5fU(hlriqiitinuii, on account of the robust habit, the large leaves with short

points, and large long capsule on a tall seta, and the synoicous inflores-

cence."—Dixon.

B. pseudotriquetrum (Hedw.) Schwaegr. differs from the preceding essen-

tially in nothing but in being dioicous. It has the same range and is some-

times found growing with it. The leaves are more rigid and less shrunken

and contracted when dry, and the capsules are more ventricose, but these

differences are not constant.

B. affine (Bruch) Lindb. [B. cnspidatiim Schimp.) is a rather infrequent

species not included in the Lesq. & James Manual. It is close to B. bimum,

from which it differs in its smaller size, less strongly decurrent leaves with

a much longer excurrent costa. It is so close to several other species as to

be exceedingly difficult to identify satisfactorily. From B. intermedium it differs

in its decurrent leaves with a more strongly marked border and in the longer

capsules, somewhat contracted below the mouth when dry. It is synoicous,

which distinguishes it from C/espilicium and pallescens. It grows on damp rocks

and walls, and matures its spores in summer. So far as my observation goes,

the costa in pallescens and affine is a dark purplish red at base when the leaves

are old, as in B. bimum. In caspiticium the costa may become reddish, but I

have never seen it of such a deep pronounced color.

Section 3. Caespitibryum

Plants usually smaller than in the last section; leaves not decurrent, long

acummate, with costa excurrent. Peristome as in the last section.
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B. pallescens Schleich. is intermediate between this section and the last. It

is so much like B. affine that Dixon considers it as one of the subspecies of

ventricosum along with affine and biiniiw. Prom affiue it differs in its non-

decurrent leaves and autoicous "inflorescence." This is a rare species growing

chiefly in elevated regions.

B. caespiticium L. is perhaps the most common of all our species, being

found in rather dry soil in all kinds of situations, and on rocks and walls.

It is a type of a

large group of

species which are

difficult to distin-

guish from it

and from each

other. The plants

are densely
tufted, averaging

less than half an

inch in height,

said to occasion-

ally reach an inch;

leaves ovate-
lanceolate, imbri-

cated, but hardly

twisted when dry;

margin revolute

to near the sum-

mit, bordered by

very narrow mar-

ginal cells which

are scarcely ap-

parent at the

extreme apex;

costa long excur-

rent in the upper

leaves, slightly or

not at all toothed.

'Dioiious : capsule

horizontal or

more frequently

drooping.

The spores
ryiim cifspitiiium ( From Bry. Eiir. )

2/' and 3/'. Plants masnificcl. 6.

3, 4 anil 5. Plants natural

and X. Leaves.
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mature in spring and summer. It takes at least a full year for the sporo-

phyte to develop, for I have found antheridia and archegonia at the same

season when the capsules were coming to full maturity.

B., intermedium Brid. is so much like B. cvrspillciinii as to he very trouble-

some. It is sxiioituiii^ with shorter,

more pendent capsules. It is much
less common and prefers moister

situations. Dixon says that the

spores mature later, but I am not

able to verify this in American

specimens.

The operculum is smaller and

much more persistent. In many of

the specimens I have examined the

dry capsules have a narrower neck,

rather abruptly expanding into the

spore-bearing part of the capsule.

Section 4

The peristome in the following

species has the characteristics of

the two preceding sections. In this

section I have put species which

did not fit into any of the others.

B. capillare L. is a species likely to be mistaken for a Milium, as it is

Mnium-like in habit and in shape and structure of leaves, but the capsule is

typically that of Bryiiw, with neck one-half as long as the rest of the capsule,

or longer. The leaves are spirally twisted when dry ; the costa is long excur-

rent in the uppermost leaves, but often fails to reach the apex in the lower

leaves, and it seems to be bordered on the back next the lamina with large

inflated cells, at least near the base. On rich loamy soil in woods; often on
soil overlying ledges; frequent. The spores mature in August. Usually

dioicous.

B. alpinum L. is an exceedingly robust species, so much so that when dry

it somewhat resembles some of the smaller species of Polvlr'nhiiiii. The plants

are 3-9*^'" high, with very rigid robust stems, and grow in compact tufts on

wet ledges and rocks in the alpine regions of the White Mountains. They
are a deep dark red when dry, or variegated red and green in the vounger
portions; when fresh the colors are brighter. Leaves looselv imbricated when
dry, oblong-lanceolate, acute, concave, margins reflexed ; costa nearly or cjuite

Figure 114. (From Bry. Eur.) Peristome, leaf apex and

synoicoiis "inflorescence" of Hryum iiittrmi\/him

.
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PLATE XLVIII. Bryiim aifitliire (From Bry. Eur.)
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percurrent ; leaf cells so narrow as to be more like Polilia than Bryum, thick-

walled: dioicous; capsule deep red.

B. atropurpureum Wahlenb. is a much smaller and less brilliantlv colored

species having the costa excurrent, the leaf margins revolute and leaf cells

of the typical Bryum shape: dioicous; capsule short, oblong or obovate.

The revolute margins make the lower edge of the leaf appear as if margined,

unless carefully examined. This species is not alpine, but is rather infrequent.

Spores in early summer. This might be mistaken for the ever-present

opspiliciuiii, but for the more shortly excurrent costa and short, oblong or

obovate capsule.

B. argenteum L., the SiKery Bryum, is a snial

growing everywhere in dense

r
1

\v

Figure 115. Bryum argetiteum X 4; brancli X 10; capsule

X 20. 4. Leaf greatly magnified (From Bry. F.vir.)

mats, resembling the pile of

an exceedingly coarse natural

velvet. It is especially fond

of dry compact soil in sandy

fields ami waste places. It

grows abLHidantly in paths and

between the bricks of side-

walks in towns and cities.

When fully grown it is a

bright silvery gray, due to the

fact that the leaves are white

and without chlorophyll when
old. The young plants are green and may easily be mistaken for something

else. The leaves end in a slender bristle and are crowded and closely overlap-

ping, making the stems and branches prettily julaceous.

The leaves are broadly ovate or obo\ate, not borderetl, with costa ending

considerably below the apex; margins plane and entire. The capsules matLire

in autumn, but can be found in recognizable conditicMi at almost any season.

When fully mature the seta and capsules are dark reil.

On damp soil and stones in the cliffs of elevated regions, there may be

found two mosses of the Bryum family that remind one of Bryum argeiUciim.

They are slender and julaceous, but are not difficult to distinguish from it.

Pla^iobrynm Zier't (Dicks.) Lindb. perhaps resembles it most closely wlien

sterile, but it usually has a reddish tinge, the capsule has a neck once to twice

the length of the rest of the capsule, the mouth is oblique and on the under

side after the manner of the mouth of the capsule in Fiutaria ; the costa extends

into the base of the leaf point, and the leaf cells are hexagonal-rhomboid and

nearly twice as large.

Aitomohryttm rniiciiniiilnin (Spruce) Lindb. is a bright glossv green, its stems
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are longer, the leaf cells are very much narrower, Hiiear-verinicular ; costa usually

percurrent; capsules unknown.

The habitat alone is sufficient to distinguish these two mosses from B. argen-

Iciim, and the difference in leaf cells is enough to distinguish these from each

other.

RHODOBRYUM (Schimp.) Hampe.

Nearly always dioicous. Very large plants, sending out subterranean stolons

from which other plants are produced.

R. roseum (Weis.) Limpr., the Giant Bryum, is the largest and showiest of

all our species of this family, and, moist and fully expanded, is a striking ob-

ject in any situation. The stems spring

from stolons and are nearly leafless except

at the summit, where the very large leaves

form a rosette. Under favorable circum-

stances it forms large mats on old rotten

logs or at the base of trees in rich peaty

soil. Although common, it fruits infre-

quently in either America or Kngland, but

reproduces freely by its stolons.

The antheridia mature in late x\ugust

or early September, and the male heads

are so large and conspicuous that it is easy

to find them in almost any locality where

the species grows. The antheridia are so

large as to be easily seen with a hand-lens.

One who has access to a compound micro-

scope should not fail to study the anther-

ozoids with high powers. The spores

mature in autumn. This species is much like a Milium in general appearance,

but is larger than any of our species. The large terminal rosettes and elongated

leaf cells, like those of 'Bryiiiii, will serve to identify it.

Figure ii6. RlioJobryum rnseum X i:

leaf and capsule 4.

SUBFAMILY 2. MNIEAE

Plants usually larger than in Subfamily i, with larger broader leaves. Leaf

cells nearly as broad as long. Plants rarely branching by innovations below

the "flowers," frequently stoloniferous, ;. 6-., with prostrate or creeping sterile

shoots that root at their tips. Capsules usually without appreciable neck;

stomata usually immersed or partially so, rarely completely superficial.
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MNIUM (Dill.) L.

Plants usually large with large leaves, which are broadly oblong, or obovate

to lingulate, the lower nearly always shorter and more rounded than the upper,

usually with a strong distinct border which is often strongly toothed. Costa

usually percurrent or nearly so, sometimes shortly excurrent. Leaf cells rouiidccl-

hcxa^QUii! to qH:i'irate-hcx'.i!(on(iI, somewhat larger and elongated at base, not

papillose. Calyptra small. cucuUate. Capsules oblong- cylindric to ovoid,

pendent, not pyriform ; operculum mammillate to rostrate. Peristome as

described on pages 34 and 35; cilia often nodose but not appendiculate.

Nearly all the species are large handsome mosses, easily distinguished even

when sterile. The genus, for the most part, is one easily understood by begin-

ners. Moist shaded ground rich in humus, or much decayed wood in moist

shaded places, are favorite habitats of the genus.

RhoJobryiim roseum is the only plant likely to be confused with Miiiinii.

KEY

1. Leaves not bordered 2.

Leaves bordered v
2. Plants large, leaves entire or \ery slislitly serrate by projecting cells ; leaf

cells twice as long as broad, marginal cells linear cinclidioiili-i.

Plants much smaller, leaves usually serrate ; leaf cells isodiametric (;'. e., as

broad as long) slellare.

3. Leaves entire 4..

Leaves serrate, with single teeth 7.

Leaves serrate, with teeth in pairs 11.

\. Leaves costate to apex ptinclaliim.

Costa vanishing below apex v
5. Upper leaf cells isodiametric hymcnophylloides.

Upper leaf cells longer than broad 6.

(1. .NLirgin of leaves thickened, of 2-4 layers; dioicous ; capsules oval punclalum,

var. tlatiim.

Margin of leaves not thickened ; synoicous ; capsule subglohose siibslohouim.

7. Leaves serrate to base or nearly so; capsules clustered S.

Leaves serrate in the upper '- or '1 or.ly 10.

S. Teeth of leaf margins of 2-:; cells (except affim- ni«'uum); operculum mam-
millate or apiculate 9.

Teeth of leaf margins very short; operculum strongly beaked roslraliim.

(). Dioicous ; many marginal teeth of more than two cells affiiu-.

Synoicous ; marginal teeth shorter, few of more than two cells medium.

10. Capsules clustered ; leaves little shriveled in drying Dnimmondii.

Capsules single ; leaves strongly shriveled when dry ruspidtitum.

11. Costa vanishing below apex konium.

Costa reaching apex in upper lea\es 12.

12. Costa toothed on the back ; dioicous orlhonhyiuhiim.

Costa not toothed on the back ; synoicous 13.

13. Capsules sometimes clustered; peristome forming a conspicuous red-brown

band around the mouth of the deoperculate capsule spinutosum.

Capsules not clustered ; peristome yellowish marginalum.
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A. SerraUe. Leaves bordered, serrate with single teeth.

M. cuspidatum (L.) Leyss. (M. sylvalkum Lindb.), Woodsy Mniuni.

One of the first signs of vegetable life in early spring is the array of upright

green sporophytes of the Woodsy Mnium, which is common in lawns and

parks in moist shady corners, and is to be found abundantly in moist woods

everywhere, growing sometimes on the soil, sometimes on rotten wood. The
sterile shoots are prostrate or suberect and the leaves decurrent and shaped

as in Fig. 117,^', all acute, strongly bordered and serrate in the upper half or

two-/hirih with one-celled teeth, occasionally there may be teeth of two cells;

costa stout, vanishing in

or just below the cuspi-

date apex, often confluent

with the border and ap-

pearing excurrent ; leaf

cells hexagonal, small,

varying from about ic^

near the apex to 25*^ near

the middle of the leaf,

somewhat coUenchyma-

tous. Synoicous; capsules

single, maturing in May,

but remaining in recog-

nizable condition until

August.

M. affine ciliare( Grev.

)

C. M., the Toothed Mni-

um, superficially resembles

the last, and next to it is

our most abundant species.

It is larger and serrate to

the base with long slender

teeth composed of 2-4 cells

except at the very base.

No reliance should be

placed on the shape of the

leaves as a mark of distinc-

tion between these species,

as the leaves vary greatly

even on different parts of

the same plant, as may be

seen in Plate XLIX.

Figure 117. a. Mnium affine ciliare X i. b. Leaf X 4. c. Leaf

X 10. d. M. sytvaticum X i. e. Leaves of different shapes X 10.

f. Capsule X 10. g. M. affine X i.
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PLATE L. Mriiiim roslrtitiim (From Bry. Eur.)
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The leaf cells are nearly twice as large as in the last, 25-40^, somewhat

longer than broad, sometimes reaching 70^ in length according to Limpricht.

Dioicoits ; capsules usually single, maturing in May.

M. affine Bland. The common form of this species is the variety described

above. The species is rather rare and is a more puzzling form for the student.

It has the capsules clustered, and teeth on the margins of the leaves shorter

than in the Toothed Mnium.
M. affine rugicum B. & S. is a puzzling plant, with leaves strikingly different

from the species in extreme forms. They are shorter, broadly oval or oblong,

to suborbicular on the sterile shoots, and little or not at all serrate; the

apex is as rounded and short apiculate as in rostrnliiiii. (See that species for

distinctions.) The plants are smaller than in the species and of a darker,

almost blackish green, except at the growing tips.

M. medium B. & S. is very close to cijfiiu-. It is usually larger, less shriveled

when dry; marginal teeth of leaves shorter and of fewer cells; synoicous ;

operculum longer apiculate. Because this species is synoicous it is often

mistaken for Drummoiidii, but in that species the leaves are not serrate to

the base. Not common but widely spread; maturing spores at the same time

as affine.

M. rostratum Schrad. is a third large stoloniferous species with clustered

capsules, leaves margined and serrate with a single row of teeth. The leaves

are broadly oblong, rounded at both ends, less tapering at base and less

decurrent than in the preceding, apiculate by the percurrent costa as shown

in Plate L. The margins are very wide and strong and the marginal teeth are

short and mostly of one cell and do not extend so near the base as in affine and

medium ; leaf cells about the size of those in affine but thicker walled and plainly

collenchymatous : synoicous; operculum long- beaked ; spores maturing in early

spring. The italicized characters readily differentiate this from all of the

preceding except forms of affine approaching rugicum and that variety itself.

These forms of affine are usually darker colored with thinner walled leaf cells

that radiate in apparent rows from the costa in a manner not noticeable in

rostratum. In perfect fruit the long rostrate operculum clearly distinguishes

this from any of its allies in our range.

M. Drummondii B. & S. is a rather infrequent species, sometimes confused

with affine but easily distinguished by the fact that, like cuspidatuin, its leaves are

serrate in the upper half only. The plants are smaller than in affine, the cap-

sules are shorter and the marginal serrations consist of but one greatly elon-

gated cell, as a rule. The leaves are broader and proportionately shorter than in

either affine or cuspidatum and shrivel much less in drying. This last is so

apparent that, after a little experience, specimens of Drummondii can be differ-

entiated from the other two at a glance. The sterile shoots are mostly erect.
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not creeping but sometimes arched at the tips. The much larger leaf cells,

slender marginal teeth of the leaves, and clustered capsules, easily distinguish

this from cuspidatum. It is synoicous and its spores mature in spring.

B. Biserrattf. Leaves margined, serrate with double teeth.

M. spinulbsum B. & S., the Red-mouthed Mnium, is another species some-

what resembling the Woodsy Mnium and growing in similar situations, but less

common and usually growing in woods. The peristome is a very bright red-

brown and after the operculum has fallen it makes a very conspicuous red band

about the mouth of the yellowish-white capsule. If the leaves of the Red-mouthed
Mnium be carefully
studied, the teeth on

the margins will be seen

to be in pairs.

The leaves are clus-

tered toward the top of

the fruiting stems in a

manner very different

from the loose and dis-

tant arrangement in the

other species of this

section; they are slightly

shriveled when dry, ob-

ovate, to spatulate in the

perichastium ; costa per-

current, not toothed at

back; leaf cells 20-30^ in

diameter, angled, not col-

lenchymatous. Synoicous

;

capsules maturing at

least two weeks later than

those of the Woodsy
Mnium. Before the lid

has fallen its pronounced

beak is an aid in identi-

fication. In Europe the

capsules of this species

are usually clustered,

but in the eastern
Figure 118. a . M. punctalum i. b. Capsule and operciilum L nited States I find the

10. c. Leaf X 4. d. Var. elatum X i. e. Leaf of var. etatiim X 4. e ^

, , , f ,, . , ^ J / A J •
t great maionty or plants

/. Lear or .1/. spinulosum X 20. g and /;. Apex and margin or same ^. _
' ^ '

40. 0. Leaf of .1/. /;or«Hm X 10. />. Apex of tfie same X 40. with single capsuleS.
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The plants also seem rather smaller than the western

and European forms.

M. hornum L., the Long-leaved Mnium, has nar-

rower leaves than is usual in the genus; cosia ending

below the apex, usually toothed on the back above; leaf

cells about the same size as in the last, not collenchy-

matous. The operculum is conic and apiculate and the

capsule has an apparent neck.

This species is dioicous and the disc-like male heads o

are an additional aid in identification. It is more

abundant southwards and is frequent around New
York City in shaded springy places. It does not ap-

pear to fruit freely, but if one can

find fruit in April with the calyptra

in its queer position on the seta,

instead of on the capsule, he can

make no mistake. (See Fig. 119.)

M. marginatum (Dicks.) P.

Beauv. (M. serratum Schrad.).
More slender than M. bornuin, with

rather broader leaves costate to

apex in the upper portion of stem,

long and narrowly decurrent, the

wing often extending as far down
as the next leaf; costa not toothed

on the back; leaf cells 22-30^ in

diameter, irregular, rounded, strongly

coUenchymatous. Synoicous ; operculum

short-beaked; peristome brownish, sometimes so dark as to simulate the ap-

pearance of M. spinulositm. Crevices of rocks in moist places and margins of

streams; not rare. AI. riparinm Mitt, is a rare and obscure species resem-

bling niarginalitm, but dioicous and "with more distinct broader leaves, usually

more quickly narrowed at base." Rockland Co., N. Y. and Bergen Co., N. J.,

Austin.

M. orthorrhynchum B. & S. is similar to the last, but has much snuiller leaf

cells, 15-18^, occasionally some of the largest as large as the smallest in nuirgi-

nalum ; thick-walled, scarcely coUenchymatous; costa toothed at back. Dioicous;

peristome yellowish; operculum short-beaked; capsule with an apparent neck

and more Bryum-like than in the species most like it, sometimes much
more elongated than is shown in the plate. Spores in July and .htgust. On moist

rocks along streams in cool or elevated regions.

(FrFicL'RF-: 119. Mniiim hornii

I. Plant natural size. 6. Apex of leaf,

i6. I'pper leaf.

Bry. Eur.).

Leaf, side \ie\v.



ort/wrAj^fLc/tiuif

PLATE LI, Mnnim serratum and M. iirthorrhynehum i From Bry. Eur.
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In both marginatum and ort/iorrhyiichtim the costa in the lower leaves does not

reach the apex and in the latter the lower leaves are often almost entire. Both
species have the leaves a good deal shriveled when dry, especially on the sterile

shoots.

C. Leaves bordered, entire.

M. punctatum L., the Early Mnium, grows on moist stones in the bed of

brooks. It matures its capsules in April, long before any other species. It is

at once recognized by its obovate margined entire leaves and beaked operculum.

The leaves are usually minutely apiculate and the costa percurrent, although in

some of the leaves it may stop just a little short of the apex. The margin is

composed of 2-4 rows of cells in several layers. Dioicous. Common.
M. punctatum datum Schimp., the Large-leaved Mnium, is said to be merely

a variety of the Early Mnium growing in the mud in swampy places. It is

often much larger than the figure, sometimes having leaves half an inch long.

The leaf cells are so large as easily to be seen with a lens and in some cases

with the naked eye of a trained observer. Leaves not usually apiculale; costa

ending below apex. Very common in swamps, but not fruiting freely. (See

Fig. 118.)

M. subglobbsum B. & S. is a rare northern form found in our range in the

extreme northern part only. In general

appearance it very closely resembles

the preceding, especially the var. da-

tum, but the margins are of one layer

of cells, 1-3 cells wide; it is synoicous

and the capsules are usually sub-

globose. As in M. punctatum elatum the

costa ends below the non-apiculate

apex.

M. cinclidio'des (Blytt.) Hueben. is

a very large moss 10 to 15 cm. high,

said to have been found 3 dm. long,

and looking almost exactly like an

overgrown Large-leaved Mnium. The
leaves are larger and oblong and are

not margined after the manner of the

preceding species of this section, but

the marginal cells gradually become
longer and narrower, the very outer-

most linear ; leaf margins entire, except
r 1 r i\.i • ..• n Figure 120. Mnium chiclidioides (From Bry.
tor an occasional slightly proiectmg cell. !-,„,„ , i £ ,1 , , i

.
& .' r J to bur.l. S .ind 9. Upper leaves. 7. Leaf cells. 6. Lear

Dioicous. A rare species of cool bogs. apex.
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M. hymenophylloides Hueben. is a rare

northern species found on cliffs in Ver-

mont, New York and northwards. There

is no authentic record of fruit, though

archegonia have been seen. The leaves

are Hvo ranked and mostly in one plane, the

lower rounded -ovate, the upper more

elongated, ovate to obovate (uppermost

elliptic-spatulate according to Limpricht),

2.5-3x1.5-2 mm., strongly apiciilate ; costa

usually reaching apex; most of the leaf

cells little if ans longer than broad, only

about half the size of the other species of this

section.

D. Leaves not margined, serrate.

M. stellare Reich, is a small moss usu-

ally about 2 cm. high, though sometimes

reaching 5 or 6 cm. It grows in rather

dense cushions at the base of trees in

swampy woods and, although frequent, it

rarely fruits. The leaves are elliptic-

oblong, not margined but serrate above.

The costa ends farther below the apex

than in any other species included here.

Figure 121. Mnium stetlare (From Bry

Leaves and leaf apex.

Eur).

SUBGROUP 2. PLEUKOCARPAE*

Sporophyte from a lateral bud on a branching prostrate or ascending plant;

occasionally the plants are erect, as in Climacium. Peristome for the most part

almost like that in the Bryace^e, except that in the Hypnace/e and some closely

allied genera, the basal segments of the peristome teeth are ornamented by

verv fine transverse lines.

Family 21. Leskeaceae

Mosses of varying habit and size, growing on shaded earth, stones, trunks

of trees, or decayed wood, usually lusterless ; main stems creeping with

ascending or erect secondary stems. In Thuidiiini the stems are regularly pin-

nately branched and ascending, having somewhat the appearance of miniature

* For a more externied discussion of the classification of this subgroup, see Revue Bryologique, p. 73, 1899.
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ferns. Stem leaves often very different from the branch leaves, both strongly

costate in most species, costa never excurrent ; leaf cells rarely more than three

times as long as broad, often less, mostly papillose, papillae often very large;

leaf cells of the basal portion of the leaves more elongated and less strongly

papillose, often smooth. Paraphyllia present in most species, varying in form

but mostly slender and branched. Seta long, smooth, twisted when dry.

Capsule erect and symmetric in most of our species, except in the genus

Thuidiiim. Thu'tdiiim also has the perfect hypnaceous peristome, but most of

the other genera illustrate well the degeneracy of the peristome in erect

capsules, as explained on p. 28; the cilia are usually vestigial or lacking and

the segments often very narrow, or, in some cases, imperfect.

I must acknowledge my very great obligation to Dr. Best for assistance with

this family, which he has studied so long and much of which he has mono-
graphed in a most excellent manner. Some of the illustrations are from his

monographs and portions of the text, though no quotation marks have been used.

KEY TO THE GENERA

1. Plants regularly and piimately branching; capsules usually curved with perfect

peristomes. (See also Heleroclaiiiiim) Thiiidium.

Secondary stems usually ascending from prostrate main stems, not regularly

pinnate; peristomes usually imperfect, and capsules erect and symmetric . 2.

2. Plants bluish or glaucous green (scarcely so in Thi-lia hirUlltt); leaf papilla; very

large, often lobed or branched
;
paraphyllia lacking 3.

Not bluish or glaucous green ; papilla; smaller, or rarely lacking ; paraphyllia

present except in Jiiomodoii and part of Leskea 4.

3. Costa short or double Myurelta.

Costa single, usually reaching the middle of the leaf Tketia.

4. Costa double or short or almost lacking, i See idso Leskea <ii-iilicu/ala) 5.

Costa single, strong 6.

5. Leaves widely spreading when moist ; capsule curved; peristome with cilia . . Helerocladium.

Leaves loosely imbricated when moist ; capsule erect and symmetric ; cilia lacking. Plerigynandrum.

6. ? buds and sporophytes borne on secondary stems
;
paraphyllia lacking .... Anomodon.

9 buds and sporophytes borne on primary stems ; paraphyllia present in part of

the species Leskea.

THUIDIUM B. & S. The Fern Mosses^

The Fern Mosses are widely distributed and have been noted by every

lover of out-of-door life because of their delicate and beautiful fern-like form.

The branches are given off very regularly like the pinna: of a fern, and the

*The species mentioned in Lesquereux .1- James' Manual of the -Mosses of North America and here

omitted, are as follows: ThuiJiiim erectum is T. Jelicalulum: T. eatyptratum is a form ot 7". microphyllum:

T. remotijotiitm is not a ThuiJium and T. tamariscinum is not known from North America.
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branches themselves often give off hranchlets as regularly as the pinna of a

fern is divided into pinnules.

The stems bear paraphyllia of various sizes and shapes, but all are more or

less linear or filamentose, often divided and branched, but not leaf-like.

There is often considerable difference between the stem and branch leaves in

shape and size. The ovate-triangular stem leaves are usually papillose on both

surfaces, unicostate, the costa passing the middle. The median leaf cells

vary from roundish quadrate-hexagonal to rhombic-oblong; in two species

linear-rhomboidal. The capsules, on smooth pedicels, are annulate, more or

less curved. The opercula vary from conic to rostrate; the peristomes are well

developed; the endostomial band '3 the length of the teeth, with segments

and cilia.

KEY ( Illustrated 1

I. Apical cells of branch leaves crowned with 2-4 pa-

pilla? (Fig. 122, a and b); median cells quadrate-

hexagonal to oblong-rhomboidal (Fig. 126) . . . 2.

Apical cells of branch leaves with a single terminal

papilla (Fig. 122, c); median cells as in 2.

Paraphyllia numerous, branched 7.

Apical cells of branch leaves not papillose; median

leaf cells linear-rhomboidal (Fig. 124). Para-

phyllia long-linear or filamentose (Fig. 123, c) . . 8.

Paraphyllia few, small, linear-oblong, 2-6 cells long (Fig.

123, a); branch leaves subcrispate-incurved when

dry 3.

Paraphyllia numerous, more or less branched ( Fig.

123.*) +.

Plants very small, 1-2 cm.; stem and

branches filiform, branches papil-

lose (Fig. 125); growing in thin

mats on limestone rocks ....
Plants small, 2-4 cm.; loosely csspi-

tose ; branches smooth
;
growing

on the ground and rotten wood . minululum

4. Stems closely pinnately branched, branches terete-

foliate when dry 5.

Stems loosely pinnately or bipinnately branched . 6.

Plants soft; leaf cells with 2-5 small papillae on

each surface (Fig. 126, a) uiiiim.

Plants rigid ; leaf cells with a single papilla on

each surface (Fig. 126, b)

Pinnate or bipinnate ; stem leaves spreading-

recurved when moist (Fig. 127), costa sub-

percurrent; pericha?tial leaves not ciliate . .

Bipinnate or tripinnate ; stem leaves erect spreading when moist I Fig.

128), costate to 4,5; pericha-tial lea\es ciliate

pygniiTum.

Fig.

/

125.

Figure 124.

abitiitium.

rccognilum.

dflicatulum.
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Bipinnate ; stem leaxes with a hyaline tiliform acuminatioii :
pericha-tial leaves

scarcely ciliate Philibcrti.

7. Stem leaves (Fig. 129) roundish ovate, abruptly liiiear-oblong-acuminate, margins

erose-serrate rirginianun

Figure 127.

Stem leaves broadly ovate, long and narrowly

acuminate, margins crenulate-serrulate or

entire (Fig. 130)

8. Stem leaves plicate striate, the decurrent base

with one to three cilia (Fig. 131); branch

leaves loosely appressed when dry ....
Stem leaves sulcate, contracted to a decurrent

subclasping paraphyllose base (Fig. 152);

branch leaves subcrispate when dry . . .

pahuloiuiii

Blandozi'ii.
^'^- '3'-

DESCRIPTION OF FIGURES IN THE KEV

iniilulum: b, of T. Jfluatu/im

Figure 132.

of T. rin;inia>iiim.Figure 122. Apical cells X 430: a, of T.

(Papillae on surface of cells not shown.)

Figure 123. Paraphyllia X 215 : a, of T. miniiluluin; b. of T. Jelittiluliiin: c, of T. Bituu/a-u-n

Figure 124. Leaf cells of T. BlanJowii X ^^o; c, papillae of back of leaf seen in profile.

Figure 125. Portion of branch of T. pygmteum X no.

Figure 126. Leaf cells X 430: a, of T. sciliirn: b. of 7". ab'ietinum.

Figure 127. Stem X 15 and leaf 20 of 7'. reioi^nitum.

Figure 128. Stem X 10 and leaf X 20 of T. Jelicatulum.

Figure 129. Leaf of 'T. I'in^itiianutn X 60.

Figure 130. Leaf of T. microphyllum X 60.

Figure 131. Leaf of T. paluJosum X 12.

Figure 132. Leaves of T. Blandniuii X 12.

*Large species, see Plate LI I.

T. delicatulum (L.) Mitt., the Common Fern Moss, grows in damp shady
places over stones and earth, rotten logs and the like. It is bright green at

the ends, darker below and very regularly twice or even three times pinnate.

It is abundant throughout our range, but does not always fruit freely.

The stem leaves are triangular-ovate, rather gradually acuminate, appressed

when dry, erect-spreading when moist, margins serrate, more or less recurved

;
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costa vanishing in the acumen; medium leaf cells quadrate-oblong to oval

rhombic
;

pericluetial leaves cilinle on the mar^^iiis ; dioicous ; capsule cylindrical,

curved; operculum conic-rostrate; spores iiuilitring in zfinter. (See Figs. 122, 123,

128, 133 and Plate LII.)

T. recognitum (Hedw.) Lindb. is somewhat less common than the preceding

and often grows intertangled with it. The two species are very generally con-

fused and are not always easy to distinguish when sterile. This species is

mostly bipinnate and bright yellowish green at the ends of the stems and

branches. The broadly triangular, auriculo- cordate,

abruptly acuminate stem leaves are sulcata when dry,

spreading recurved when moist, usually plane on the

serrulate margins; costa subpercurrent, somewhat
spreading at apex; median leaf cells oblong-rhombic,

passing to oblong -linear at the apex; perichastial

leaves not ciliate ; dioicous ; capsule cylindrical, curved
;

operculum rostellate ; spores in July. (See Figs. 127

and Plate LII.)

The difference in appearance of the stem leaves,

particularly when moist, is the most convenient char-

acter for distinguishing these two species. Young
perichastial leaves of T. delicatiilnm are sometimes

destitute of cilia.

T. Philiberti Limpr. is a rare species much like a
X I r. Capsule of the same X degenerate form of delkatulum. The distinguishing

character or this rare species is the hyaline, nlirorm

acumination of the stem leaves which are somewhat intermediate between those

of T. recognitum and T. delicaluliiw ; the median leaf cells are quadrate-oblong

rather than oblong-rhombic; costa thin, disappearing above the middle;

dioicous; capsule cylindrical, curved ; annulus not clearly differentiated ; oper-

culum conic-rostrate; spores maturing in October. On swampy grounds and

about the base of small trees in wet places. New Jersey, Pennsylvania, Ontario

and New Brunswick.

T. Alleni Aust. According to Dr. Best this is synonymous with T.ghuicinnm

var. ludovicidnum Card. This differs from T. glauciuum in the lower papillie,

stronger costa and less denticulate branch leaves. From T. delicatiilum in the

non-ciliate perichastial leaves. It is bipinnate; "stem leaves ovate-lanceolate,

broadly, shortly and obtusely acuminate." Rare. Connecticut to Louisiana.

T. abietnum (L.) B. &: S., the Wiry Fern Moss, is a rather less common
moss about the size of dclicalaliun, but simply pinnate and stiff, growing in

dense tufts on stones and ledges in drier situations and on dry sterile soil;

stem leaves broadly ovate, acuminate, deeply biplicate, margins serrulate

;

Figure 133. a. Thuidium

deticatuluni X -j. b. T. scitum



PLATE LI I. I. ThuiJium pyf;m,rin

4 and 5. /". Blandoiuii. 7.

!. 2. T. minutulum. 3 and 6. T. t>atu,losiim.

T. lielicatulum. %. T. recoi^nitum.
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PLATE LIII. ThutJuim paliiJosum (From Sulliv. "Icones.")
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median leaf cells oval-rhombic; dioicous; capsule narrowly cylindrical, curved;

operculum long conic. From Greenland to Virginia and from New Foundland

to British Columbia. Sterile here but fruiting in Colorado and .Montana and

fruiting freely in Alaska. (Fig. 133.)

T. Blandowii (W. & M.) B. & S. is another large species regularly and

simply pinnate, erect, and softer than most species. The stems and branches

are covered with a paraphyllose tomentum ; the stem leaves have long para-

phyllia-like appendages at base, as shown in Fig. 132 ; the stem leaves are ovate-

triangular, narrowly acuminate, margins sinuate-serrulate, costa disappearing

above the middle; median leaf cells oblong-fusiform to linear-rhomboidal, with

a large papilla on the distal end of each on the lower surface, smooth or nearly

so on the upper; monoicous; capsule oblong cylindrical, curved; operculum

conic; spores maturing in July. On marshy ground, with a northern range.

From Greenland to Vermont, southward to New Jersey, westward to Idaho and

British Columbia. (Figs. 123, 124, 132 and Plate LII.)

T. paludbsum (Sulliv.) Rau and Hervey {Hypniim paludosiini Sulliv.) is a

common species in swamps and wet grassy fields in the Eastern and Middle

States. At first sight the student will hardly place it among the Fern Mosses,

as it is irregularly pinnate with leaves often scarcely papillose. It will perhaps

be most easily recognized by the paraphyllia, somewhat similar to those on the

preceding species, and the somewhat similar paraphyllose filaments at the base

of the stem leaves, which are somewhat rigid, oblong-lanceolate, acuminate,

plicate-striate ; costa subpercurrent ; median leaf cells oblong to linear-rhom-

boidal, smooth or with a small papilla at the distal end of each on the lower

surface, rarely on both; monoicous; capsule oblong-cylindrical, curved; oper-

culum conic, apiculate; spores maturing in winter—var. elodioides (R. & C.)

Best ; often dark green, leaves smaller, more strongly papillose, papillas some-

times subcentral, margins dentate-serrate. New York and westward. (Fig. 131,

and Plates LII and LIII.)

* * Medium-sized species simply and regularly piiinnle.

T. sctum (Beauv.) Aust. This neat trim moss grows in mats on the roots

and bases of trees. Stem leaves broadly triangular, auriculo-cordate, narrowly

acuminate; branch leaves broadly ovate-acuminate ; median leaf cells roundish-

hexagonal wilh 2 to 5 small head-like papillae on each surface ; monoicous; capsule

cylindrical, 5/rrt/^^/)/, or /;((/ sligblly curved ; operculum conic-rostrate; spores ma-

turing in autumn and winter. Var. astivale (Aust.) Best; stems not so closely

pinnate; capsule oblong-cylindrical, inclined to horizontal; operculum shorter

beaked. From Canada to North Carolina and from \'ermont to Wisconsin.

(Fig. 133.)

T. Virginianum (Brid.) Lindb. (
7*. gracile var. Lancastriense S. & L.). Plants

small, dark or dirty green, in open woods on the ground or about stumps and



EL HYATT Del.

PLATE LIV. Thiiidium I'irginianum. (From the Bulletin of the

Torrey Botanical Club, by permission.!
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roots of trees; stem leaves roundish ovate, abruptly acuminate (Fig. 129); costa van-

ishing in the acumen ; erose-dentate below, serrate above ; leaf cells oblong-

quadrate to hexagonal witb a single papilla; acumen of the branch leaves short,

broad, sharply serrate ; median leaf cells quadrate-hexagonal ; monoicous ; cap-

sule cylindrical, curved; operculum short beaked, obtuse; spores maturing in

spring. From Massachusetts to Minnesota, south to Mexico. This is readily

distinguished from the preceding by the unipapillate leaf cells and curved cap-

sules, and from the next by the shape of the stem leaves (Figs. 122, 129, and

Plate LIV).

T. microphyllum (Sw.) Best. (T. gracile Br. & Sch.). Plants of medium
size, pale green, becoming yellowish. Stem leaves broadly ovate to ovate-lance-

olate, /ow^f rt«^ narrozvly acuminate; margins sinuate-serrulate or entire; costa

subpercurrent ; median leaf cells quadrate-oblong to oval-rhombic, unipapillate,

monoicous; capsule oblong, curved; operculum short -conic, acute or obtuse!

spores maturing in summer. Var. Ravenellii S. & L. : a stunted form growing

in sand or on stones in the Southern States. Var. lignicola ( Kindb.) Best:

somewhat larger than the type, yellowish or rufescent, margins of stem leaves

more or less recurved, median leaf cells rhombic to short rhomboidal ; capsule

more turgid. Northward and westward—on rotten wood, bark of decaying

trees, rarely on stones or the ground. From New Mexico to Florida, north-

ward to Canada, westward to British Columbia. (Fig. 130 and Plate LV.)
* * * Species small, simply pinnate (see Plate LII ); papilhe several on each cell.

T. pygmaeum Br. & Sch. For fineness and for beauty this little moss, ap-

pearing when dry like miniature embroidery, leads the Thuidiums. The para-

phyllia, found only on the papillose branches, are so small as easily to be over-

looked. The median leaf cells of the triangular-ovate stem leaves are quadrate-

hexagonal and the operculum of the asymmetric oblong-ovate capsule obliquely

rostrate ; monoicous ; spores maturing in autumn. Canada, Ohio, New Jersey

and Pennsylvania.

T. minutulum (Hedw.) Br. & Sch. Although quite small, this species differs

from the preceding chiefly in being larger. Paraphyllia on both stems and

smooth branches; median leaf cells quadrate-hexagonal, the marginal somewhat

larger; monoicous; capsule oblong-oval, rough, slenderly rostrate.

Its usual habitat, in the northern part of its range, is rotten wood ; in its

southern, the ground. The spores mature in autumn. From New Brunswick

to Minnesota and from Canada to Florida.

Heterocladium squarrosulum (Voit.) Lindb. is a rare subalpine species

strongly resembling the smaller species of Tbuidium, but the plants are less

regularly pinnate and the costa is short, lliin, divided or hicostatr. It has been

found in southern N'ermont and northwards. It should be looked for in the

northern Berkskires and in the Adirondacks.



PLATE LV. Thuidium microphyllum. (From Sulliv. " Icones.")
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LESKEA Hedw.

Plants small to medium-sized, growing in tufts about the base of trees, on

bark of lower trunk, on rotten wood, more rarely on stones, rocks or the

ground, in damp shady places. Stems prostrate, usually radiculose, sometimes

paraphyllose, pinnately to fasciculately branched, rarely stoloniferous ; leaves

often papillose, ovate to ovate-lanceolate, acute, acuminate or obtuse, usually

unicostate, sometimes shortly bicostate, nearly or quite entire (excl. L. dentku-

lata ); leaf cells somewhat uniform, median quadrate-hexagonal to oval-oblong,

rarely elongated ; setae smooth ; capsules usually straight and erect, sometimes

curved, oval to subcylindric, annulate; teeth well developed; segments linear,

often keeled and cleft; cilia usually none or rudimentary; opercula mammillate

to long-conic, rarely rostellate; calyptras cucullate, smooth.

Many of the Leskeas grow at bases of trees or on stones, overflowed at high

water, and these are frequently so full of sand and dirt as to render examination

difficult.

KEY

1. Leaves papillose, costate ; median cells usually isodiamctric ; peristomial teeth ab-

ruptly incurved from a bulging base when dry Eui.ESKEA 2.

Leaves smooth or nearly so, costate or ecostate
;
peristomial teeth erect when dry

Heteroleskea 5.

2. Leaves ovate-lanceolate, acute to acuminate, more than twice as long as wide ... 3.

Leaves ovate, subacute to obtuse, less than twice as long as wide 4.

5. Capsules straight (except var. paludosa); operculum short-conic polycarpa.

Capsules curved ; operculum long-conic arenicota.

4. Leaves symmetric, biplicate, margins often re\olute gracilesctns.

Leaves asymmetric, not plicate, margins plane obscura.

5. Leaves entire or nearly so, costate nervosa.

Leaves denticulate, ecostate deiiliailala.

The four species of Eulcskca so intergrade as to be exceedingly puzzling.

The typical form of L. polycarpa is not so common in North America as is gen-

erally supposed, and when it does occur it is usually smaller. Between it and

L. obscura are a large number of transitional forms. These difiFer from /-. poly-

carpa in having their leaves smaller, straighter and more obtuse and by their

shorter, often unequal, segments of the inner peristome. These intermediate

forms are much more common than typical forms of either of the above-men-

tioned species, and approach both in their extreme variations without being

satisfactorily disposed of as varieties. These intermediate forms Dr. Best has

called /.. gracilesccns. Some of these forms will probably never be classified to

suit more than one student at a time, as their position will be largely a matter of

individual opinion. These forms should not be ignored, but the student should

not allow them to worry him.
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To add to the difficulties of this group, L. pohcarpa intergrades into its

variety palmlosa and through it into L. arenicoUi . These two hist-nientioned

forms are the only ones which ever have conspicuously curved and unsymmetric

capsules.

When one gets a Leskea with the leaves plainly rounded-obtuse he may feel

sure he has L. obscura. If he gets a specimen with beaked operculum, long

curved capsule and long slender peristome as in Plate LVII, Figs. 11 and 12, he

may feel sure he has arenicola. Other forms will need careful comparisons with

figures and descriptions, and with authentic specimens if possible.

Dr. Best's descriptions are followed pretty closely in this genus and are

given with comparatively little change other than abbreviation. The descrip-

tions of leaves are of those taken from the middle third of the stem or branch

as the case may be.

Some of the Fabro)tiace,^e, especially Clusmalodon parviilus, may be sought here,

but their leaves are not papillose and none are so strongly costate as L. nervosa.

All our species of Euleskea are monoicous, those of Heteroleskea, dioicous.

L. polycarpa Ehrh. Stems prostrate, 2-4^11 long: paraphyllia few, linear-

lanceolate: stem-leaves loosely appressed when dry, erect-spreading when moist,

0.8-1. 2'"'" long, 0.35-0.45'""" wide, from a subcordate, slightly decurrent, ovate

or oblong-ovate base, lanceolate, gradually acute to abruptly acuminate., more or

less secund and obliquely pointed, biplicate, entire, one or both basal margins

usually recurved, costa disappearing below apex; branch-leaves smaller, often

obtuse or blunt-pointed; median cells of stem-leaves roundish quadrate-hexago-

nal, 7-8/"- wide, with one or two small papilLe on each surface ; basal quadrate-oblong
;

alar quadrate or transversely oval : monoicous : capsule erect, straight or slightly

curved, sub-cylindric, tapering at base, wrinkled when dry and contracted below

mouth; segments linear, nearly as long as teeth, scarcely open on the keel; cilia

rudimentary or none; spores mature in early summer. On the base of trees,

rotten wood, rarely on stones or the ground.

From Newfoundland westward through Canada to Montana and southward.

L. polycarpa paludbsa ( Hedw. ) Schimp. Stouter, more diffusely branched;

stems and branches longer, somewhat curved at tips: stem-leaves usually secund,

distant, ovate-lanceolate, acute to obtuse, sometimes obliquely acuminate, up to

1.41"" long and 0.5'"'" wide; median leaf-cells roundish quadrate, unipapillate on

both surfaces: capsule longer, often slightly bent or curved, reddish-brown with

age. In wet places, sometimes submerged, about the base of trees and on

rotten wood, rarely on stones.

With the type, but less frequent; more common in the Northwest.

L. arenicola Best. Plants somewhat rigid; paraphyllia multiform, mostly

linear-lanceolate; stem-leaves rigid, secund, 0.8-1'""" long, ovate to ovate-lanceo-

late, obliquely acuminate, acute to blunt-pointed, scarcely biplicate, margins
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PLATE LVI. l.eikea poiycarpa ^ From Bry. Eiir.)

(Figures 1-4 /J represent the European var. tenella, which is not yet recorded from North America,

Dr. Best thinks the other figures are probably var. paludosa\
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usually recurved at base, entire or sinuate-serrulate above; costa disappearing in

the acumen; leaf -cells somewhat clear, stoutly unipapillate on under surface,

usually smooth on upper; alar cells quadrate, in 5 or 6 rows; median oval-

rhombic to oblong-fusiform, 7-9/^ wide and about twice as long ; branch-leaves

smaller, broadly lanceolate, scarcely secund ; capsule oblong-cylindric, curved,

tapering at base, wrinkled when dry; urn about 2"^'^ long, operculum '3-'-' as

long as the urn; teeth of peristome very long (0.6-0.7'"'") ^"<^ slender, densely

papillose, median line faint, segments of inner peristome as long as the teeth,

from a basal membrane about ' their length; cilia rudimentary; spores in early

summer. On the base of trees, rarely on decaying wood in sandy places. From
Maine southward along the coast to Virginia and northward and westward to

Minnesota and Dakota.

The distinguishing marks of /,. ureiiico/ci are its curved capsules, longer teeth

and segments, longer and narrower opercula, and its rhombic elongated leaf-

cells. In general appearance it is approached by some forms of L. polycarpa

paludosa which agrees in the above-named characters only in the often somewhat

curved capsules, and has a wider basal membrane.

L. gracilescens Hedw. Branches simple, erect, often subjulaceous : para-

phyllia few, lanceolate, rarely none: stem-leaves appressed-imbricate when dry,

erect-spreading when moist, 0.4-0.5""" wide, 0.65-0.9'"'" long, ovate, gradually

acute, obtuse or blunt-pointed, straight, lightly biplicate, margins entire, often

more or less revolute, costa subpercurrent ; branch-leaves similar, not plicate;

leaf-cells somewhat uniform, unipapillate on lower surface, usually smooth on

upper; median quadrate-hexagonal, S-io'' broad; alar and basal quadrate;

apical roundish; capsule erect, oblong-cylindric, tapering at base; teeth whitish,

lanceolate-linear, median line faint, lamellate, 0.35-0.45'"'" long; endostortiial

band about one-quarter the length of the teeth; segments linear, usually shorter

than the teeth, carinate, open, sometimes poorly developed and unequal; cilia

none; operculum conic, obtuse or acute; spores in early summer. On the base

of trees or rotten wood. Common and widely distributed, ranging through the

Eastern, Middle, Northern and Western States, rare in Canada and in the

Southern States and absent west of the Rocky Mountains.

EXPLANATION OF PLATE LVIL (From the Bulletin of the Torrey Botanical Club, by permission.)

Figs. 1-13, Leskea arenicola. i. Plant, natural size. 2, 3. Outlines of stem-leaves, X 44. 4, 5. Out-
lines of branch-leaves, X 44. 6. Apex of stem-leaf, X 170. 7. Median cells of leaf, X 390. 8. Cross-section
of stem, X 235. 9. Perichetial bud, X 7)2. 10. Inner perichetial bract, X 18. 11. Capsule, X 9. 12. Per-
istome (annulus of three rows), X 100. 13. Spores, X 100. Figs. 14-27, Leskea obsciira. 14. Plant, natural

size. 15, 16. Outlines of stem-leaves, X 44. 17. Outlines of branch-leaves, X 44. 18. Apex of stem-leaf,

X 170. 19. Median cells from leaf, X 390. 20. Cross-section of stem, X 235. 21, 22. Perichetial buds, X j'/'z.

23. Inner perichetial bract, X 18. 24. Capsule, X 9. 25. Peristome (annulus for the most part of two rows),
X too. 26. Spores, X 100. 27. Longitudinal section through peristome. X 130. Figs. 41-54, l.eskea nervosa.
41. Plant, natural size. 42, 43. Outlines of stem-leaves, X 44. 44, 45. Outlines of branch-leaves, X 44.
46. Apex of stem-leaf, X 130. 47. Median cells of leaf, X 310. 48. Cross-section of leaf, X 130. 49. Cross-
section of stem, X 130. 50. Perichetial bud, X -j'/i. 51. Perichetial leaf, X 20. 52. Capsule. X 153-2.

53. Peristome, 130. 54. Spores, 130.
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L. obscura Hedw. Stems prostrate, 3-5'^'" long, sparingly branched ;
para-

phyllia few, lanceolate, or none: stem-leaves incurved-appressed when dry,

spreading when moist, oblong-ovate, 0.8-1.3""" long, straight or slightly curved,

thickish, concave, subcarinate, unsymmetric, margins plane, apex rouiided-obiuie

or at most subacute, entire or serrulate; costa disappearing below apex ; branch-

leaves similar, more symmetric, obtuse, acute, or short acuminate; leaf-cells

somewhat uniform, pluripapillate on lower surface with small papillae, papillose or

nearly smooth on upper surface; median cells quadrate-hexagonal, S-iC wide;

basal quadrate-oblong; apical smaller and roundish; capsule erect, straight,

oblong-cylindric, wrinkled and slightly contracted below mouth when dry; teeth

yellowish, papillose, basal membrane yellowish, about one-fifth the length of the

teeth; segments linear, densely papillose, more or less open, shorter than the

teeth; operculum short-conic, obtuse or apiculate ; spores in early summer. On
the base of trees or rotten wood; more rarely on stones or the ground in wet

places. " Sulliv. Icon. Muse. pi. 77 is probably a form of L. gracilesceiis, as the

margins of the stem-leaves are recurved. Dr. Robinson is unable to find the

specimen in the Sullivant collection from which these drawings were made."

"L. obscura has about the same range as the preceding, except that it is more

frequent southward. Not rarely it grows mixed with Anomodon atteuuatus and

A. oblusifolius, to both of which it bears a superficial resemblance." " In its typical

form L. obscura differs from L. polycarpa and L. gracilesceus by its thicker, asym-

metric, rounded-obtuse leaves, not plicate and with plane margins; the segments

moreover are stouter, more densely papillose and usually more open." "The most

valuable character in dififerentiating /,. obscura from the preceding species is the

thicker texture of the leaves, the cells of which are covered with minute papilla?,

resembling those o{ Anomodou atteuuatus, but not so many, nor so distinct."

L. nervosa (Schwaegr.) Myrin. In thin appressed tufts, pale green to dark

green, older parts rusty brown or black; stems creeping, 4-7cm long, radiculose,

not paraphyllose, pinnately branched; stem-leaves broadly ovate, subcordate,

slightly decurrent, abruptly long-acuminate, o.35-o.5"ini wide, 0.8-1.3™"' long;

acumen more or less recurved, margins plane, subsinuate ; body concave, bipli-

cate, margins sometimes recurved on one or both sides ; costa subpercurrent,

narrow, scarcely tapering; branch-leaves narrow, rigid, erect-spreading, smaller,

leaf-cells smooth or scarcely papillose, somewhat uniform ; median cells oval-hexa-

gonal to oval-oblong; alar quadrate to transversely oval in 5 or 6 rows, extend-

ing well up the margins and becoming roundish: capsule erect, subcylindric,

brownish, wrinkled when dry; teeth erect, confluent at base, yellowish, margined,

dorsal surface finely striate; segments irreguhir, unequal, sometimes rudimentary;

spores in summer.

From Labrador to British Columbia, southward to Pennsylvania and

Colorado.



LESKEACEAE 253

This species is readily distinguished from all the others of the genus by the

slenderly acuminate smooth leaves. As it is rarely fertile in the United States,

although it is frequently so in Canada, it is usually overlooked. Rough bark at

base of hardwood trees in open places or on the edge of a forest is the favorite

habitat of this species. Depauperate forms with flagelliform branches are com-

mon, and nearly every colony of the plants will in some portions bear clusters of

gemmae at the ends of their stems and branches. Transitional forms between

the species and the var. nigrescens, which has the gemma? on flagellate branches

and less clustered, are common in Vermont, and in nearly all forms of the variety

some portions may be found with the typical leaves of the species.

L. nervosa nigrescens (Kindb.) Best. In intricate tufts or mats, dirty yel-

lowish green to dark green or black ; stems creeping, scarcely nuUculose,

defoliate or with distant ovate narrowly acuminate recurved leaves, irregularly

branched; branches usually few, short, ascending with numerous flagelliform

branchlets, commonly bearing bulbils at their tips; branch-leaves as in type but

smaller, 0.2-0.31^1 wide, o.^-C.G"^"^ long; leaf-cells quadrate-hexagonal, smooth

or slightly papillose; leaves of branchlets rudimentary, scarcely costate ; sterile.

On the base of trees, sometimes on stones and rocks; with the type but less

common.
L. denticulata Sulliv. Plants small, pale green, soft, somewhat silky; stems

prostrate, 2-4^"! long, irregularly branched, without paraphyllia; stems and

branches flattened when moist, sometimes subjulaceous when dry: stem-leaves

close, erect-spreading, concave, subdecurrent, ovate, somewhat abruptly and

narrowly acuminate, o.^-o.']'""^ long, 0.3-0.4""^ wide, ecostate, rarely with diverg-

ing striae; margins plane, minutely papillose-denticulate; leaf-cells unipapillate

on lower surface; median cells oval-oblong to sublinear-rhomboidal, 6-8'' wide,

two to four times as long, rarely longer and subvermicular ; alar quadrate, thick-

walled, passing abrubtly to the median; marginal curvilinear, in a single row;

branch-leaves smaller, more gradually acuminate; cells shorter, oval-rhombic to

oblong; dioicous; capsule suberect; segments nearly as long and as broad as

teeth, cleft between the joints; cilia none; aiuniliis none. On base of trees, rarely

on rocks; seldom fruiting; sometimes flagelliferous.

From New York westward to Indiana and southward to Florida.

This species differs from all our other Leskeas in having the leaves ecostate.

M. Cardot has put it in the genus Schuetschkea C. M. and probably will be fol-

lowed in this by other bryologists. Its leaves resemble those of the Fabroiiiacc^

in shape and areolation and it is one of the forms likely to be confused with

that family.

Leskea Austinii Sulliv. has been separated as Fabrolesken Jusl'tnii (Sulliv.)

Best. It is a rather rare species widely distributed in our region. When in fruit

it is easily distinguished by its densely papillose peristome teeth and lack of any
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'D7w)Ma^



LESKEACEAE 255

inner peristome except a very narrow and inconspicuous membrane. The leaves

are strongly papillose and more slenderly acuminate than in any of our species,

except L. nervosa, but the costa is much shorter than in that species.

Both this species and the preceding belong undoubtedly in other genera,

as indicated, but are given the above treatment for convenience.

Pterigynandrum filiforme, Anomodon rostratus and A. tristis are species likely to be

occasionally sought under Leskea. For distinctions refer to figures and illustra-

tions of those species.

PTERIGYNANDRUM Hedw.

Somewhat resembles Leskea in general appearance and inhabits similar places,

roots and bases of trees, damp stones, etc. It is distinguished from Leskea by

the much shorter costa, which may be single and reach the middle of the leaf or

be shorter and double, or even almost wanting: leaves much narrowed at base,

often obovate, very concave, inner peristome of 16 rather short, linear to

irregular segments without basal membrane or cilia.

P. filiforme (Timm.) Hedw. is our only species. Primary stems creeping ;

secondary stems with numerous irregular slender, often flageliiform branches;

paraphyllia small, varying from fili-

form to many-branched forms; leaves

small, obovate to oval-elliptic, closely

imbricate when dry, concave, not

plicate, acute, slightly denticulate

above, papillose at back; costa as

described above; median leaf cells

5-5 times as long as broad, long and

narrowly rhomboidal and somewhat

vermicular, broader and shorter at

apex, quadrate to rectangular at

base; capsule small, erect and sym-

metric, operculum short- beaked ;

spores in summer.

The fully developed fruiting

plant I find to be infrequent, but degenerate forms grading toward the var.

minus and the variety itself appear frequent.

Var. minus L. & J. is a small degenerate, often darker colored form with

leaves less markedly papillose and more nearly entire, costa almost obsolete.

On boulders and ledges. The original description says that the segments

in this variety are as long as the teeth, but I have not been able to \-erify

this.

Fku'RE 134. l'liTii;ynandrum Jiliforme {From Hry. Eur.)

3-7. Leaves. i8 and 19. Peristome.
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ANOMODON Hook. & Taylor

Miicl) like I.cskc-ii in habit of growth but much larger and coarser (excl. .-f.

roslrtitus and J. trislis ) , when fully developed growing in mats consisting of a

network of nearly leaHess primary stems growing close to the substratum and

sending up secondary stems and branches in great numbers. The leaves

described are those of the secondary stems and branches, those of the primary

stems are usually quite dififerent. The stems lack paraphyllia. The leaves are

densely papillose on both sides and almost opaque, and have a single long,

strong, pellucid costa (shorter in Iristis); leaf cells irregularly hexagonal, a few

in the median basal area usually elongated and pellucid. Capsules and peristome

much as in Leskea but the former borne on the branches, the latter very brittle;

inner peristome as a rule less developed than in Leskea. All our species are

dioicous.

KEY

1. Secondary stems and branches slender, usually julaceous when dry 2.

Secondary stems and branches coarse, scarcely julaceous 3.

2. Leaves slenderly acuminate, ending in a hair point ; plants growing in moist places at

base of trees and about ledges roilraliis.

Leaves narrowly Ungulate from an ovate base, obtuse to apiculate ; plants growing on

bark of trees as a rule Irislis.

3. Secondary stems much branched as a rule, many branches attenuate to flagelliform :

some of the leaves apiculate and toothed at the apex allenualus.

Secondary stems more sparingly branched, no attenuate branches 4..

4. Upper portion of leaves lingulate-lanceolate, conspicuously tapering to the apex, some-

what contorted and crisped when dry, often secund : plants usually growing on

rocks riliculosus.

Upper portion of leaves Ungulate and of nearly equal breadth, not secund ; plants

nearly always growing on bark of trees, stumps or logs ;.

5. Leaves somewhat crisped when dry with points incurved, not decurrent, having large

fimbriate-papillose auricles, often apiculate aphulalus.

Leaves scarcely contorted when dry, somewhat irregularly appresscd, decurrent,

without auricles, not apiculate minor.

A. mmor (P. Beauv. ) Puern. [A. obtiisifo/ius B. & S. ) Blunt-leaved

Anomodon. This species and the next resemble each other in general appear-

ance and habit of growth; both are rather large coarse mosses whose favorite

habitat is the basal three feet of rough-barked trees in cool moist woods. Both

have large (up to 2"'<^ long) leaves, more or less two-ranked, which are tongue-

shaped above from a broadly ovate base, entire, very densely papillose ; seg-

ments of inner peristome very short from a narrow basal membrane; spores

mature in late autumn to winter; both frequent in most parts of our range,

more common in mountainous regions.
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PLATE LIX. Anomodon minor. (From Sulliv. " Icones"



258 MOSSES WITH HAND-LENS AND MICROSCOPE

Figure 135. a. Anomodon apiculatus y[2. b. Capsule and peristome x
10. c. Leaf X 10. 5-6. Base and apex of leaves much magnified, d.

Branch of ^. a//<'nafl/aj, moist X 2. (5-6. From Sulliv. " Irones ")

This species is distinguished

by the very obtuse, somewhat de-

current leaves not auricled or

apiculate, not markedly contorted

or crisped when dry, but merely

irregularlv appressed.

A. apiculatus B. & S. Leaves

uol deciirrent but ivith large fimbriale

papillose auricles, often apiculate,

somewhat crisped when dry 'ivith

apex i)icurved and borders broadly

incurved in the upper Ungulate

portion. The broader apex and

more suddenly enlarged basal por-

tion, together with its smaller size,

will serve to distinguish this from

viliculosus with the hand-lens.

A. viticulosus (L.) Hook. &
Taylor is very similar to the

species described above but is

larger and usually more yellowish

in color and more commonly found

on rocks and has leaves more taper-

ing ill the upper portion with a nar-

rower apex, somewhat contorted

to subcrisped when drv and often

Figure 136. Anomodon viliciitosiis (From Bry. Eur.)
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somewhat secund, frequently subserrulate at apex; segments of inner peristome

rather better developed than in the preceding species; capsules rare, maturing

in winter to spring. Less common than the two preceding but widely dis-

tributed.

A. attenuatus (Schreb.) Hueben., Slender Anomodon, is considerably more

slender than any of the preceding and is easily recognized at sight by the

numerous, slender to flagelliform branches as shown In Fig. ij^, but not all branches

are of this sort, many are blunt and somewhat curved at the ends when dry, andi

especially in spring, of a lighter yellowish green than the rest of the plant
;

leaves broadly lanceolate from an ovate base which is much more narrowed to

the insertion than in any of the preceding species, acu/e and minnlch apuulate at

il/m/ui/m Figure 137. AiKimoJon allenutitus ' From Bry. Eur.) See also Fig 135 («[

apex with usually a few minute teeth near the apiculus: capsules rather rare;

segments of inner peristome nearly as long as the teeth; spores in autumn or

early winter. This is probably our most common species, growing freely on

both rocks and bases of trees but nearly always sterile.

A. rostratus (Hedw.) Schimp. grows in dense yellowish-green mats like

coarse velvet. It is found in wet places at the foot of trees, growing on the

ground rather than on the tree. It is also common at the base of wet cliffs and

on wet rocks where a little soil has collected. It is easily distinguished from all

the preceding by the slender julaceous secondary stems and branches, fully as

slender as in Leskea to which it was formerly assigned; and it is easily distin-

guished from all related forms by the slenderly acuminate leaves ending in a hair

point (Fig. 138, 6a): capsules oblong-ovoid with beaked operculum; segments

as long as the teeth ; spores in autumn. Very common.
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A. tristis (Cesat.) Sulliv. {Leskea iristis Cesat. ) is extremely slender, the

smallest of the genus. It grows chiefly on the rough bark of trees and is rather

infrequent northwards, but more abundant and of

a denser growth in the southern portion of our

range. The leaves are appressed when dry, squar-

rose-spreading when moist, variable in

shape but mainly narrowly Ungulate

from an ovate base, apex rounded or

acute, often apiculate, costa slender

for the genus, ending about the middle oj

the leaf ; leaf cells more translucent than

in the other species, turgid and bulging on

margins and surface and bearing several

large papillae on each face: these large

bulging cells on the margin

cause the leaf to appear

crenulate -serrulate; prob-

ably reproducing by frag-

ments of the very brittle

leaves, as fruit is unknown.

Sometimes the leaves are

hardly more than broadly

ovate-acuminate, at others

almost strap-shaped from

a wider base, and again the

upper portion of the leaf

will be almost lanceolate,

but the small size and more translucent bulging cells |with coarse papillae are

very characteristic.

Figure 138, AnomaJon rostratiis (From Bry. Eur.)

I. Plant natural size. 6a. Leaf-apex highly magnified

THELIA Sulliv.

Plants of this genus are as a rule easily recognized by the light color, very

light to glaucous-green, and the rather short crowded julaceous stems from creeping

primary stems. In depauperate or very young plants the branches are often

scattered. Under the microscope the most striking thing is the enormous single

papilla on the back of each leaf cell. The costa is usually single and extends

about half the length of the leaf. Capsules ovoid-cvlindric, operculum beaked;

outer peristome teeth conspicuously whitish, slender; inner of a well developed

basal membrane with segments very rudimentary or none.
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KEY

1. Growing on rather dry sandy soil, rarely on bases of trees Lescurii.

Growing on the base of trees, never on the ground 2-

2. Plants distinctly glaucous ; \t3,{ papillae forked asprella.

Plants scarcely or not at all glaucous ;
papillae simple hirlella.

T. hirtella (Hedw.) SuUiv. is very common in the southern and coastwise

portion of our range, less frequent in the interior, especially in elevated regions.

It forms thin, loosely adherent mats on the bases of trees and stumps, easily

recognized by their whitish-green color, julaceous branches, concave, sub-

orbicular leaves which are abruptly and narrowly acuminate with borders

spinulose-dentate above and fimbriate-ciliate below, and by the erect symmetric

capsules with whitish peristomes. The spores mature in autumn.

T. asprella (Schimp.) Sulliv. has the same range and habitat as the preceding

but is less abundant as a rule. It is a light
^

glaucous-green color, more marked when fresh, |f\

and has branched or star-shaped papillae on ihe back \\

of the leaves. The spores mature in early au- •, --^ \
|

tumn. ..'•* V..,^ / 1^ I

T. Lescurii Sulliv. This is very close to the
.(!,;, Wfe \^f(^ I

last and grades into it. "The fasciculate branch- "^> ftp'^
'^

/

ing of the stouter stems and the faintly bluish ^\s » ^ .*,&, m
tint of the glaucous green color, with the habitat ^iSMsB^^^^'^ &
on sand or rocks, are the characters that mark MrW^'^,^ ^'^

Thelia Lescurii better than any others." It is f/^^^^^-^C'f^^^^^W'*^

confined to the more southern coast regions, >-

northern limit, Connecticut. Capsules are rarely FicuRt 139

,
,

'Tlieliii hirtella y, ±\ leaves x 20
produced.

MYURELLA B. & S.

M. Careyana Sulliv. reminds one very strongly of a slender delicate Thelia

asprella. The color is a pale glaucous green, the branches are julaceous but

with less crowded leaves, the leaves are about the same shape and have very

large papillae on the back of each cell, but the papillae are simple, the margins

are merely serrate with projecting cells, and the costa is very short and double

or almost lacking. The capsules are oblong-obovate, and the peristome perfect

with well developed cilia. Spores infrequently produced. Frequent in moist

places on cool shaded rocks in cool or elevated regions. Much more abundant

in limestone regions.

M. julacea (Vill.) B. & S. is a rare infrequent subalpine form growing in

damp crevices of rocks. The slender julaceous light green branches will indicate



PLATE LX. T/ieliii asprella i
From Sulliv. "Icones')
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its relationship at once. Leaves broadly ovate, obtuse or acuminate, serrulate

with projecting cells, papillae of leaves much reduced and often nearly lacking,

produced from the angles of the cells instead of their faces: capsules much as

in the last, spores in July and August.

Family 22. The Hypnaceae

Plants creeping in habit, forming mats of more or less closely interwoven

stems and branches, growing mainly on soil and rotten wood, less frequently

but commonly on stones and trunks of trees, a few aquatic.

Leaves costate or ecostate, not papillose, except Bryhn'ui and H\locowium species.

Capsules on elongated setae more or less curved and unsymmetric except in the

Climiu'iete, Eutodone^ and a few anomalous mosses. Peristome usually perfect, the

cilia often lacking in mosses with erect capsules, segments always keeled ; teeth

strongly articulate, marked at base between the articulations by characteristic

fine transverse lines except in a few forms with erect capsules and degenerate

peristomes. A very large family closely related to the Lcskeacc/f, from which it

differs in the non-papillose leaves and also usually in the longer leaf cells and

unsymmetric cernuous capsules. The peristomes are very close to those of the

Bryace^ except for the fine transverse lin°s on the peristome teeth.

This family is a large and somewhat heterogeneous one and includes practi-

cally all the pleurocarpous mosses with elongated smooth leaf cells and well

developed peristomes, /'. c, having broad keeled segments and, usually, well

developed cilia. Although the leaf cells are often short and broad, they are

more or less rhomboidal or elongated-hexagonal in outline and in the middle

of the leaf are never regularly oval, rounded, or quadrate.

The mosses of this family may be found in all kinds of habitats, and some

individual species have a wide range of habitat.

The classification of this family is a matter upon which no two bryologists

would be likely to agree. No single character can be relied upon as a basis of

classification, and it is extremely difficult to select combinations of characters

that will indicate relationships with any degree of accuracy. Many characters

relied upon in the past are almost certainly very highly modified, if not actually

produced, by habitat conditions. Short thick-walled leaf cells are so frequently

correlated with a xerophytic habitat as to suggest a causal relation. There is

almost certainly a relation between habitat and the curvature and direction

assumed by the capsule, and between this last and the completeness of the per-

istome. These statements, of course, apply to mosses outside this family, but

the difficulties in classification causetl by these facts are particularly prominent

here.
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The following grouping into subfamilies is primarily based more on the

structure and robustness of the costa and the presence or absence of central

strand in the stems than most of the older groupings. For exceptions to the

characters indicated in this key see the descriptions of the subfamilies.

KEY TO SUBFAMILIES OF THE HYPNACEAE

1. Costa strong and extending to the raitUlle of the leaf orbevond, nearly always

single, (exceptions in Hylocomium and Ca m jiy ti 11m ) j.

Costa short and double or lacking 2.

2. Capsules erect and symmetrical, or nearly so ; cilia of inner peristome rudimentary

or lacking Enlodonerr.-

Capsules unsymmetric, more or less curved, usually cernuous Hypnetr. u

3. Plants large, secondary stems stout and dendroid from creeping or stoloniferous

primary stems 4.

Plants smaller, scarcely dendroid 5.

4. Capsules erect and symmetric ; peristone without cilia Climaciea-.

Capsules curved, cernuous ; peristome perfect Porotriche/r.

5. Capsules ovoid, short, thick and unsymmetric, usually little contracted under the

mouth when dry ; stem and branch leaves often quite different 6.

Capsules longer, arcuate-cylindric as a rule, usually more contracted under the

mouth when dry Imblyilcf^itwr.

6. Costa single and usually reaching well beyond middle of leaf; seta often rough :

paraphyllia lacking Rrachylhec'utr.

Costa frequently double, often short; paraphyllia large and abundant in many

species; seta smooth .... Hylocomun

.

SUBFAMILY HYLOCOMIE^
The characters of this subfamily are pretty well enumerated under Hylocow in in.

Its position is somewhat of a novelty as the usually double costa has caused it

to be most frequently put with the Hypiie^, yet the large and abundant para-

phyllia of some of the species as well as gross appearance resemble the Thiitdia

while the capsules are certainly more like the Brachythede^e than the Hypuetf.

The stems, moreover, possess a central strand.

KEY TO GENERA

Leaves secund, strongly rugose; no paraphyllia Rhytidium.

Leaves not secund nor rugose; paraphyllia very abundant in some species Hylocomium.

HYLOCOMIUM B. & S.

Large robust mosses growing in wide, loose patches, characteristically in cool

moist woods (the name signifies "inhabitants of the wood"), of a various habit

yet for the most part with a common facies that is more easily recognized than
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described. Some are complanately branched and regularly bi-tri-pinnate after

the manner of T/niieiiitm, most are rather irregularly branched. A number of

the species have the stems ciensely covered with large branched paraphyllia.

Leaves usually large and strongly plicate to sulcate. Costa single and strong

but never percurrent, or double and more or less well developed. This genus,

Hygrohypiium and CampyUum contain species with the costa single and double or

even wanting, yet the species of these genera that vary in the development of the

costa and also in that of the central strand are often very closely related. This

goes to show conclusively that no one character can be relied upon tor the pur-

poses of classification but that all characters must be taken into consideration.

The leaf cells in this genus are narrowly linear, frequently papillose at the

back of the leaf by the thickening of the angles of the cell-walls as in 'Brybiii'ti,

comparatively little differentiated at base and angles, usually somewhat shorter

and broader and often colored. Our species are dioicous ; capsules large, short,

inclined and unsymmetric, much as in the Brachyf/ieci^e: peristome perfect with

well-developed cilia.

KEY

1. I'araphyllia lackiiif^ 2.

Paraphyllia present, usually very abundant 3.

2. Stem leaves not plicate, strongly squarrose-returved sqiuirrouim.

Stem leaves plicate, widely spreading but not rccurxed Irhjuclnim.

3. Plants regularly and closely bi-tri-pinnatc [trolifcium.

Plants ratlier irregularly branched 4.

4. Costa single, e\tcnding to middle of leaf /'\i, nainim.

\} Costa doubk :,.

—=*^,*^^S^|il"^'> •IMl^'' -^ 5 Stem leaves decurrent at base, coarsely serrate . . . innbra 1 11 in.

''^ l^^^^vllM? -^
Stenilet\es rcjundcd at base, more finely serrate.

-5^ti'<^^\'^^Y squtrrose . . hictiroslii.

^"^^^^
\|:- \ \ 1 p^H H. proliferum ( L. )

Lindb. (//. splt'in/riis

X^'rM,'-^
^ ^'^^'O B&S.). The Mountain Fern Moss. This

^'^'
^ y-^] I . ^ ''" ''" regularly and evenly bi-tri-pmnate w ith

yy' ^ !•-
""^

I "

/"
bi inches in one plane as to reminil one

I jil^\ ^ "^A ^ K- very strongly of an o\-er-

l^V^^ V NiivNv. \

"^" grown ThuidiiiDi. The

f I N'f I \^J f^ proliferous mode of
l\ t

\ \fi% /^ growth is very striking

\ \ '\^Si:s^^^fi^ "'"^^ '^ ^^^^^ shown in the

(-•fV^^pf'/ / illustration. Kach year's

5?f^fe" new growth is produced

f'' \ t ff''%^ by a fern-like shoot de-

FiciRE 140. iiyiocmium proliferum X I

'

veloping from the middle
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PLATE LXI. Hykcomium iimhraliim (From Bry. Eur.)
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of the upper side of the shoot of the previous season. When growing in its

favorite habitat, over stones and logs in rich moist mountain woods, this is one

of our most beautiful mosses. In less favorable localities its growth is fre-

quently so stunted as to give little idea of its true beauty. The stems are

covered with branched paraphyllia. The leaves of the primary stems are widely

ovate to oblong-ovate, rather abruptly acuminate with a long strongly cirrhose

acumen, somewhat plicate, concave ; basal leaf cells thicker walled and orange ;

costa double, X-% the length of the leaf; branch leaves smaller, not plicate,

usually acute; leaves of secondary stems intermediate between those of primary

stems and the branches; all leaves with strongly denticulate margins; papillose

at back, papillae less abundant on leaves of primary stems: capsules not

common ; operculum beaked ; spores mature in early spring.

H. umbratum (Ehrh.) B. & S. This species is more closely confined to

mountain woods than the last with a habit of growth somewhat similar but less

regularly pinnate and not complanately branched. The stems are covered with

branched conspicuous paraphyllia; the branches slender, attenuate and often

drooping; stem leaves almost equilaterally triangular-ovate, deeply sulcate,

decurrent, papillose at back, very strongly serrate; double costa strong reaching

about 'j the length of the leaf; spores mature in early spring. Common in

mountainous regions.

H. brevirostre (Ehrh.) B. & S. is rather rare and confined pretty closely to

mountainous regions. It is distinguished from the last liv its much larger size

and coarser appearance, smaller, and less con-

spicuous paraphyllia and squarrose stem leaves

with rounded auricles and less strongly serrate

margins: These leaves are cordate -ovate to

cordate-triangular, suddenly contracted to the

rather long acumen. The spores mature from

late autumn to early spring.

H. Pyrenaicum (Spruce) Lindb. (//. Ocikesii

Sulliv.) is another subalpine species. The para-

phyllia are exceedingly abundant and very large,

bipinnately branched ; leaves not spreading or

squarrose, serrate at apex, with costa single and

extending to the middle, rarely double; stem

leaves widely ovate, concave rather short-acumi- —

j

nate and strongly plicate; branch leaves smaller

and more gradually and longer-acuminate;

spores mature in late autumn.

H. triquetrum (L.) B. & S., the Shaggy Moss. ^ i, , , ,

This is common on shaded banks with a x i stem leat x 4
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medium amount of moisture. It is yellowish green in color; usually its

branching is rather irregularly pinnate as shown in Fig. 141, but sometimes in

deep mountain woods it branches regularly, though not complanately, and

grows to a length of five or six inches. The stems are very stout and rigid but

elastic. For this reason it is used in packing china and other brittle objects.

The stem leaves are very large, 4-jmin in length, spreading at nearly right angles,

widely deltoid-triangular to broadly ovate, rounded at basal angles and narrowed

to the insertion, plicate, denticulate, papillose at back, with two slender parallel

costae extending about "4 the length of the leaf; basal cells thick-walled, pitted,

orange: capsules striate when dry; spores mature from winter to early spring.

H. squarrosum (L.) B. & S. is a rather rare moss of cool swamps, more

common in the mountains but occurring in the lowlands, even near the coast.

It is much more slender than the last and less rigid, bright green; leaves

Figure 142. Ilylncomium squarrosum (From Bry. Eur.)

"<==^^
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m^
Y-

'r

strongly iquarrose-recurved from a ihealhing base, not plicate or papillose, double

costa much shorter than in the last; spores in winter and spring.

RHYTIDIUM (Sulliv.) Kindb.

R. rugosum (L.) Kindb. When well developed this is a very striking moss;

the stems reach a length of four inches or more, and with the leaves arc as thick

as an ordinary lead-pencil. The

branching may be sparse and

irregular or more abundant and

pinnate. The rather dense mats

are usually a bright, glossy yel-

lowish green. The leaves are

-jmm or more in length, strongly

secund, strongly rugose; papil-

lose at back; costa single, extend-

ing % the length of the leaf;

margin narrowly reflexed; a large

number of alar cells smaller and

quadrate as shown in Fig. 143.

Most commonly found on rather

dry blufifs and ledges ; never fruit-

ing here but fruiting freely in

the Klondike.

This species has more the ap-

pearance of a gigantic Hypiiitiii

or Drepaiiocladiis than a Hyloco-

iiiiiiiii, yet is probably better placed here than in any other sub-family

l'-'

/ ^:

11/

Fi(,LHt 143. Rhytid'ium rugosum X i
;

leaves X 5-

Leaf cells highly magnified

SUBFAMILY BRACHYTHECIE2E

Hypnaceous mosses dififering but little in general appearance from many of

the Hypiie^e, nearly always more or less glossy. The leaves are straight and

imbricated when dry, occasionally loosely spreading, erect- open when moist.

Very rarely falcate or secund except in B. velutinum and its allies, often strongly

plicate or sulcate, at least when dry, simply costate half way or more, leaf-cells

linear-vermicular (except B. rejle.xiim, B. Jigastrum and B. ryrlophylltiin). Alar

cells differentiated, often inflated and hyaline, sometimes quadrate and densely

chlorophyllose.

Capsules brown to chestnut-brown, o\'oid, short, cernuous and luisymmetric

except in Homalotheciella and in B. oxycladon, and B. acuminatum and its allies,

rarely or never plicate or strongly contracted under the mouth when dry;
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dry; operculum conic or conic-apiculate or long-rostrate, seta often roughened

with prominent papillae, peristome perfect except in species having erect capsules.

KEY TO THE GENERA
1. Operculum with very long, needle-like beak 2.

Operculum conic or at most with a very short beak 3.

2. Apices of branch leaves abruptly long-acuminate from a spoon-shaped base, apical

cells not broader or shorter than the median Cirriphyllum.

Apices of branch leaves acute to obtusely-acute, with apical cells broader and

shorter than the median (except E. serrulatum) Eurhynchium.

3. Leaves markedly papillose on the back with projections from the angles of the cell-

walls ; seta rough Ihyhn'ia.

Leaves not papillose, seta rough or smooth 4.

4.. Leaves all elongated-lanceolate, very strongly sulcate with numerous folds, plants

very glossy, golden green Camplolhecium.

Leaves broader, less strongly sulcate or exen smooth, less glossy 5.

5. Calyptra smooth; inner peristome free Brachylhfcium.

Calyptra hairv ; inner peristome, adherent to teeth Homalolheciella.

BRACHYTHECIUM
Plants mostly of medium size and typically hypnaceous habit, very rarely

pinnately branching with any degree of regularity. Branch leaves acute to

acuminate, never obtuse, usually somewhat concave and often plicate or sulcate,

costate to above the middle, median leaf cells sinuous-linear to linear-rhomboidal

(broader and shorter in B. reflexnm, B. digastrum and in some leaves of B.

cyrtophy/ltim) , basal cells broader and shorter, alar quadrate, rarely inflated and

hyaline.

Stem leaves notably different in most species, larger and proportionately

broader, often more slenderly acuminate and less strongly serrate; seta smooth

to very rough, twisted to the right, capsules short-ovoid to oblong-ovoid,

cernuous-arcuate and 2-4: i (cylindric in B. oxycladon and nearly erect and sym-

metric in B. acuminatum and B. cyrlopbyllum ) slightly contracted under the mouth

when dry and empty, operculum conic to short rostrate; peristome character-

istically hypnaceous and perfect except in the species with erect capsules.

When in fruit this genus is easily recognized in most case? by the short, thick,

dark-colored capsules which are usually unsymmetric and horizontal; spores

almost without exception maturing in late autumn or early winter.

The grouping of species given below is a little different from that given

in my monograph of the genus, in Vol. VI of the Memoirs of the Torrey

Botanical Club, but represents opinions based on a great deal of additional

study.

(i) The Salebrosum group consisting of B. salebiosuiii, B. flcxiaiule, B.

acutum, B. campestre, B. oxycladon, and B. digaurum.
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This group is characterized by smooth seta (except B. campeslre
) , leaves

plicate or sulcate when dry (except B. acutum) slenderly acuminate, concave and

excavate at basal angles with the margins turned back parallel to the plane

of the leaf (or reflexed in the ordinary descriptive language) in the lower

portion; basal cells broader and shorter, quadrate alar cells numerous, hyaline

or slightly chlorophyllose, stem - leaves ovate-lanceolate; annulus poorly

developed, fairly well developed in B. (uuliii)i.

(2) The Rutabulum group including B. niiabulum, 2. riviiUire, B. Sicirkei,

and 2. reflexum characterized by rough setae, well - developed annulus, ovate-

deltoid stem-leaves with leaves less concave and alar cells less numerous, except

in B. rivu/iire.

(3) The Acuminatum group resembling the salebrosum group in gameto-

phyte characters but with nearly erect symmetric capsules and peristomes

without cilia, consisting of B. iiciiminaliim, B. cyrtophyllum and some southern

species.

(4) The Plumosum group including B. p/umosuni and B. popu/euiii, charac-

terized by rough setae and densely chlorophyllose quadrate alar cells.

(5) The Velutinum group including B. ve/ii/iiium, B. erythrorrhizon and a

number of western species, characterized by small size and in our species by

somewhat secund leaves.

KEY

1. Costa percurrent or nearly so 2.

Costa extending K-'j the length of the leaf 3.

2. Seta rough throughout: plants very slender; leaf-cells 3-5 : i reflexum. ,

Seta rough above, nearly smooth at base, plants more robust, leaf cells 5-8 : i . . populeum.

3. Seta smooth 4.

Seta rough above, smooth below 10.

Seta rough throughout 11.

4. Capsules erect and symmetric or nearly so, cilia of peristome rudimentary or

lacking 5.

Capsules more or less cernuous and inclined, unsymmetric, cilia well de\eloped . . 0.

5. Plants very slender, leaves rarely more than 0.7""" long cyrlophylliim.

Plants with the facies and size of B. oxydadon : leaves i-i.O""" long acuminatum.

6. Capsules suberect, 3-4 : i oxycladon. ^

Capsules strongly inclined, and unsymmetric, 2-3 : 1 7.

7. Leaves not plicate or striate ; stem leaves gradually narrowed from base to apex . . aculum.

Leaves plicate or striate S.

8. Stem leaves lanceolate, 0.6""" broad at base gradually and evenly narrowed from

base to apex flexicaule.

Stem leaves ovate, at least 1""" broad at base, more abruptly narrowed to a slender

acumination 9.

9. Stem leaves ovate-lanceolate, 2-2.5 by o.S-i.i'"'", median leaf cells 10 1 salebrosum,"

Stem leaves triangular-ovate, 1.2-0.8""", median cells 4-6 : i digastrum.
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10. Leaves plicate, long-acuminate, branch leaves strongly serrate campeslre.

Leaves not plicate, shorter-acuminate branch leaves entire or serrate plumosiim.

It. Secondary stems often dendroid, stem leaves ovate and very short-pointed with en-

larged and inflated alar cells rkulan.

Not dendroid, stem leaves slenderly acuminate 12.

12. Slender; leaves somewhat secund, in most American plants, stem leaves lanceolate . teluliiium.

Robust; leaves not secund, stem leaves ovate to triangular-ovate 13.

13. Complanate-foliate like a P/agiolheciiim ; leaves cordate-triangular and strongly and

widely dccurrent ; cilia of inner peristome appcndiculate Slaikei.

Not flattened ; leaves ovate and less strongly decurrcnt ; cilia not appendiculate . rulahulum.

The structure of the leaves in this genus and some other species of the

family needs a little extra explanation. Very often the leaves are concave so as

to be like the base of a spoon at base, although it is only occasionally that the

apex is spoon-like. If we imagine the spoon-handle round and about the size of

a large lead-pencil and continuing beyond the bowl of the spoon in both direc-

tions it will represent the stem. The lower basal edges of these spoon-like leaves

are gathered up around the stem so that when the leaves are torn ofif it leaves a

more or less semicircular indentation at the base of the leaves. Such leaves are

said to be excavate (see Plate LXII). The lower margins of these leaves are

"reflexed" in many cases, i. c, they are turned back so as to lie parallel to the

plane of the entire leaf, but are not really revolute or at least rarely so (see

Plate LXII). This reflexed portion is often decurrcnt and its basal cells are

nearly always different from the median cells, usually being subquadrate; this

band of shorter cells may extend across the entire base of the leaf, but is usually

widest at the basal angles. The leaves thus constructed are usually plicate with

narrow longitudinal folds in the central portion, or sometimes strongly sulcate.

These folds are most conspicuous when the leaves are dry, but persist in a

greater or less degree even when the leaves are moistened and removed. These

concave leaves, excavate at the base, do not flatten out readily under a cover on

the slide and preserve a very characteristic appearance.

I do not believe that the position of antheridia and archegonia in this genus

has become sufficiently fixed to be a disnnguishing mark of a species. Mr.

Francis Windle and myself have been carrying on some investigations in this

direction with reference to B. salcbtosuiii and B. oxydadoii, and B. nitabultim and

B. rivularc that have confirmed the above opinion with respect to those species.

There seems to be some evidence that archegonia may be borne one year and

antheridia the next on the same plant.

B. salebrosum (Hoffm.) Br. & Sch. Plants growing in wide, glossy, yellow-

green mats; stems 5cm or more long, creeping and irregularly branching; all

leaves plicate when dry; branch leaves lanceolate, 1.8-2.3 by 0.5-0.6""" long,

acuminate, serrate above, concave with margins reflexed, median cells, linear

—

vermicular, 10:1, basal much shorter and broader, alar quadrate, usually thin-
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M-"^'*'^ salebtvsum

PLATE LXII. Brachylhcciuin satehrosum {?Tom Bry. Eur.)
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walled; stem leaves ovate-lanceolate, reaching 2.5 by i.i"'">: moitoicous ; seta i-a'^'"

long, smooth; capsule oblong-ovoid, 2.5-3:1, usually strongly arcuate and

horizontal; annulus very narrow and inconspicuous; spores maturing in autumn

or early winter. Common, growing on earth, stones, roots and trunks of trees

and rotting wood in moist, shady places. This species varies greatly in the

position and nearness of the leaves, from densely to loosely foliate, and from

leaves appressed when dry to leaves erect-open when dry.

This species and the next four are so closely related that much detail in

description is needed to separate them.

Mr. Di.xon states that he finds it hard to distinguish forms of B. salebrouim

and B. rutabulum when sterile. I have never found this difficulty with American

specimens, as the basal leaf cells of salebrosum are so much more distinct from

those just above, and the leaves also are more concave with more reflexed

margins than is the case with rutabuhim.

Var. flaccidum B. & S. has branch leaves distant and somewhat compla-

nate, stem leaves very broadly

triangular-ovate, 2xi.2'""i slen-

derly acuminate and slightly ser-

rulate, capsule like B. oxychuioii,

apparently a separate species.

More material of this interest-

ing form is needed. It has thus

far been collected only in New
Brunswick, New Jersey, and in

New York.

B. flexicaule K. & C. This

seems almost surely to be B.

sd/ebroiuni denstim B. & S. It is

to my mind a good variety of B. salebrosum^ quite distinct when typical but freely

intergrading. The distinguishing marks are the very narrow leaves, branch

leaves narrowly lanceolate, reaching 2.5 x 0.65"^'", stem leaves but little larger and

about the same shape, gradually and evenly narrowed from the base to the long

slender apex.

Habitat and time of maturing spores as in B. salebrosuin.

Probably frequent throughout our range.

B. oxycladon (Brid.) J.& S. (S. lietum B.& S.). Typically with branch leaves

broader tlian in irt/eZroiHW, reaching 2 xo.8'T'"',less slenderly acuminate; stem leaves

broader, more strongly plicate, with the quadrate alar cells smaller, thicker

walled and often apparently more numerous: typically dioicous but not con-

stantly so; capsules oblong-cylindric, suberect, about 4:1, reaching 3.5'"'" in

length.

Figure 144. Brachylhecmm flexicaule. 1 and 2. Stem and

branch leaves respectively X 20. 3, 4 and 5. Basal, median

and apical cells respectively x 200.
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It has the same habits and range as B. salebrosum, but it less frequently

grows on decaying wood. In many cases the sporophyte of B. salebrosuni is

very much darker than in this species.

I have seen salebrosuni, with the capsules as long and slender as those of

oxycladon and oxydadon with capsules as short as those of salebrosum but this is

not very frequent and the sporophyte characteristics are usuallv sufficient to

separate these two species.

I am able usually to dififerentiate sterile and ambiguous specimens of B. sale-

brosum and B. oxycladon by the difiference in the alar and basal cells which are

fairly well illustrated in the figures. In B. salebrasiim there are usually two or

three rows of shorter, rather irregular cells along the whole base of the leaf and

at the angles these large loose subquadrate cells are quite characteristic. In

oxycladon these basal and alar cells are rather smaller and thicker walled. This

difference in structure seems somewhat exaggerated in Plate LXIII while the

basal cells of salebrosum in Plate LXII are very well represented. Neither plate

emphasizes sufficiently the concavity of the leaf base as commonly found in our

American plants. The leaves, especially the stem leaves of oxycladon in Plate

LXIII, are much more longly and slenderly acuminate than is usual in

American plants, as a rule the leaves are conspicuously broader and shorter

pointed than in salebrosum

.

B. oxycladon resembles Hypnum Haldauuuium in appearance but has plicate

leaves, is more glossy and has a shorter operculum. Under the microscope the

presence of a costa at once differentiates it.

To sum up: if one has a Brachylhecium that answers in a general way to the

descriptions of salebrosum and oxycladon, is monoicous, has short curved capsules,

leaves little plicate when soaked out on a slide (exclusive of the two large folds

due to the concavity of the base), long and slenderly acuminate with basal

cells rather loose like those figured in Plate LXII, then he has a clear case of

B. salebrosum.

If the plant be dioicous, with long-cylindric, little curved capsules, stem

leaves strongly plicate even when mounted in water, basal and alar cells smaller

and denser as figured in Plate LXIII, then he has a clear case of B. oxycladon.

If one has a plant that will not exactly fit either of the above cases let him study

it carefully and put it with the species it most resembles. There are a large

number of intermediate forms in America that cannot be placed certainly,

especially if sterile.

There seems to be good reason for believing that the American salebrosum

approaches oxycladon much more closely than the European forms of the species.

I have what is considered to be a portion of the plant from which Sullivant

made his drawings of B. l^elum and it is one of the forms running close to our

salebrosum. European salebrosum seems to have the leaves less concave at base
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and more like nitahulum. The plant called Leliim in Europe is much closer to

our var. dciitdltim than the plant figured by Sullivant.

B. oxycladon dentatum (L. & J.) Grout is a very common form growing on

moist rocks. The leaves are more strongly plicate, shorter and broader, shorter

acuminate to acute; the leaf cells are also broader and shorter, the short basal

and the quadrate alar cells much more numerous; seta occasionally somewhat

roughened at base; operculum short rostrate; apparently more common than

the species in our region and passing into the next species by intergrading forms.

Forms of ®. oxycladon deulalum from Green Knob, N. C, alt. 5,000 ft., show

li. digastriim in the same tuft and sometimes one portion of a plant appears to

be B. oxycladon dentatum and another portion, 'B. digastriim.

B. digastrum C. M. & Kindb. Plants usually olive-green, creeping; branch

leaves ovate to oblong-ovate, acute to short acuminate with apex more or less

twisted, reaching imm long and

% as broad, decurrent, concave

with margins reflexeci below, ser-

rulate; median cells fusiform, 5-

7:1, with a large area of broader

and shorter basal cells; quadrate

alar cells numerous, stem leaves

triangular-ovate and longer acu-

minate, more loosely areolate at

base, less serrulate, 1.2 by cS"""^

;

monoicous, seta smooth, capsule

brown, oblong, arcuate at base,

subhorizontal, about 3:1.

On rocks, Canada, Macoun
and others, but probably to be

pi^y^^ ,

found in the northeastern United

States as well as in North Caro-

lina.

A careful study of B. oxycladon in its varying forms has led me to repudiate

my former statement about it and R. digaHntm. I regard B. digastriim as a deriv-

ative of oxycladon through the var. dentatum even though it is monoicous. It

has been so little collected that the variations of the capsules are not well known
and I expect forms to be found with capsules longer than those described above.

B. acUtum (Mitt.) SuUiv. is a derivative of B. salebrosiim with rather distant

open leaves, frequently appearing somewhat flattened; the branch leaves reach-

ing 2 by 0.7""", lanceolate to almost ovate-lanceolate, gradually and evenly

narrowed from base to apex, distantly serrulate or almost entire, slightly or not

at all concave, with plane margins^ not at all striate, slightly decurrent, areolation

Brachylhecium Jigastrutn. (Drawn from cotype).

6. Stem leaf X 20. 5. Braiicli leaf X 25. i, 2,4, 5. Alar,

median basal, median and apical cells respectively, of a

branch leaf x 225.
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that of salebromm ; stem leaves reaching 2.5 by i"!"", triangiihite-ovate, slenderly

acuminate, nearly entire.

The capsule resembles that of mlebrosum, but is lighter colored, less unsym-

metric and the cilia of the peristome are strongly nodose or appendiculate.

Common in swampy woods on the ground and rotting logs. The lax habit

and distant open leaves, not at all striate or plicate, are easily recognized hand-

lens characters. The slender, evenly tapering, nearly entire leaves are the

salient microscopic characters. So evenly are the leaves narrowed from the

broadest part of the base to the apex, that the margin is almost exactly a

straight line. I cannot agree with Lindberg that this is the same as the Euro-

pean B. Mildeaunm.

B. campestre B. &
S. This species is

scarcely to be distin-

guished from B. 5ti/e-

broium, except by the

roughness of the

upper portions of the

seta, the lower part is

smooth or nearly so.

As a rule our speci-

mens are more dis-

tantly and loosely
foliate.

On earth and
stones in woods and

in damp grassv places.

Not yet reported from

farther south than

New Jersey. Not in-

frequent.

B. rutabulum (L.

)

B.&S. Plants in wide

loose mats, glossv
yellow - green ; stems

often stoloniferous at

the end, branch leaves

ovate-lanceolate,
reaching 2 by 0.7""",

very slightly decur-

FlGURE 146. HrachythecUim acutum (From Sulliv. "Icones") rent, slightly COncave,



a.'.

J Mm

niliihiilnni

PI.ATK LXIV. Braihythecium nifabulum I From Bry. Eur.)
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faintly plicate when dry, margin plane or nearly so, median leaf cells linear,

15:1, basal cells little differentiated, somewhat shorter and broader; stem leaves

broadly ovate, as a rule less concave than figured in Plate LXIV, Fig. 3/1, more
abruptly acuminate than branch leaves, 2-3 by 1-1.5"™, '^^^ serrate, more decur-

rent, basal leaf cells conspicuously shorter and broader, a very few at the

extreme angles enlarged and somewhat inflated, monoicous or rarely polyga-

mous; seta 2-y^ long, very rough throughout, capsule oblong to oblong-ovoid,

unsymmetric and horizontal; spores roughened, maturing in early winter.

On the ground and stones in wet places, less frequently on roots and bases

of trees and decaying logs. Common from New Jersey northward. Collected in

Missouri by Bush and probably occurring well into the southern states.

1^ Very variable, ranging from loose, lax forms that simulate forms of B. uilc-

*'hrojum or campestrc to very turgid robust forms.

Var. flavescens B. & S. is a very robust straw-yellow form with elongated

stems and branches and very broad leaves with short and broad apices, growing

in rather dense tufts. It is more abundant in the far west than in our range.

Var. turgescens Limpr. In swampy places not far removed from tide-water,

there occurs a form which is golden-green with rather short and very thick

turgid branches densely foliate with leaves somewhat striate and loosely imbri-

cate, which I have referred to var. turgescens. The turgid terete leafy branches

are 2"^'^ or more in diameter.

B. rivulare B. & S. Plants variable but usually very robust, in wide, thick

mats, dark green to yellow-green, stems woody, creeping, filiform, leafless when
old, distantly foliate with small leaves when young, secondary stems typically

somewhat dendroid, stout, ascending-arcuate, 3-6'^'" long, nearly free from

branches below, irregularly branching above; branch leaves ovate to ovate-lanceo-

late, somewhat decurrent, reaching 1.5 by o.6"i"i, acute to shorl-dcumhiate, dentate

above with small sharp pointed teeth, strongly concave and often somewhat

plicate, margins plane or slightly reflexed below; median cells 10-15:1, basal

broader and shorter; extreme alar cells abruptly enlarged; leaves of secondary

stems very characteristic, distant, broadly ovate, rather abruptly short acuminate,

reaching 2 by I.4'"'", concave, more or less plicate, denticulate, costa often fork-

ing, median cells 8-10:1, alar cells abruptly enlarged and inflated; dioicous ; seta

1.5-2CI" high, red-brown, very rough; capsule 2-3 by i""" oblong-ovoid, unsym-

metric to arcuate, inclined or horizontal, spores maturing in early autumn.

Common on stones in bed of brooks and in other places that are always moist

and are occasionally submerged but not always under water. The broad, short-

pointed leaves of the secondary stems and their enlarged and inflated alar cells

are characteristics which readily distinguish this species in all its protean forms.

On moist ground near the edges of water it becomes glossy yellow-green,

approaching S. salebrosum in appearance; growing in quiet streams it often
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becomes long, slender, and almost floating, the secondary stems reaching a

length of iQcm or more. Another form will have the secondary stems simple

and long flagelliform. Like B. oxycladon this species is imperfectly dioicous.

There is some evidence that plants bear antheridia one year and archegonia

the next.

In the swampy lands near the coast and possibly in other localities there occur

numerous forms intermediate between B. riviilare and B. nilahnltiin. Some of

these are very puzzling and have suggested hybrids to me. One of these forms

was named B. Noveboracensc by me and described in the " Bryologist," but the

peculiar capsules of the specimens described I believe to have been freakish and

unLisual. It is probably nearer niUibulum. The alar cells are larger and the leaf

41 w /: \ I

1

W .A^
FiniKR 147. [ At. \.he Wh), Brachytliecinm r/i'/z/rtrc X i , and leaf and capsules X 10. (At the right), d', e'.

Stem leaves, f, g', h'. Leaves from the upper middle and lower portion of a branch respectively,

i'. Alar cells, m'. Median cells of leaf. ( From the Bryologist by permission.
)

apices shorter as a rule. The leaf apices are longer and alar cells smaller than

is usual in B. rhviilare. The leaf characters are somewhat intermediate between

these two species and those of B. Starkei, but the stem leaves are longer and
ovate rather than deltoid ovate. The stem leaves are more distant than in any

of the related species, reminding one of Hypuuni cordifolium.

B. Starkei (Brid.) B. & S. Plants dark green, growing in wide, thin mats
over humus and decayed wood in moist elevated regions ; leaves appearing more
or less two-ranked giving the plants the flattened appearance of a Phiglothedum,

from which it is readily recognized by the very dark sporophyte with rough
seta, and short stout capsule, 2-2.5""" lo"g <i"d half as thick. The branch
leaves are not plicate and resemble those of B. rutabitliim, but are rather more
strongly serrate and decurrent, the stem leaves are very characteristic, being
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broadly deltoid-ovate, decurrent and broadly long- acuminate something like

those figured for B. reflexiim in outline with basal cells broader and shorter, the

lower row or two partially oblong -rectangular, differentiated alar cells more

numerous than in B. ntlabtiliim but not inflated, oblong-hexagonal to nearly

rectangular.

The American form of this species is more markedly flattened than most of

the European specimens and it seems rather less variable with us. Spores

maturing in winter. Extending south to New Jersey and Pennsylvania and

westward across the continent.

B. reflexum (Starke) B. & S. Much more slender than any other species,

and in the field would not be rec-

ognized as belonging to this

genus except for the short ovoid

capsule (2 by imm) and rough

seta. The leaves are decurrent,

costate to the apex and with cells

very broad and short for the

genus, (3-5:1). These characters

render it one of the easiest species

to identify.

Frequent in most of the moun-

tainous portion of our range.

Some, at least, of the eastern

material referred to B. gladale B.

& S. belongs in this species, so

that I doubt the presence of B.

glacialc within our range.

B. plumosum (Sw.) B. & S.

Plants \ariable in size and color,

growing in wide loose mats, green

on the surface, brownish under-

neath; stems clinging closely to

the substratum ; branches sub-

erect, branch leaves equally spread-

ing or somewhat secund, loosely

erect-spreading, lanceolate to

broadly ovate-lanceolate, long

acuminate, 1-1.5 by 0.4-o.5'^"i, ser-

rate to serrulate above or some-

times entire, more or less concave,

7 and S. Leaves. %h. Areolation. ( From Bry. Eur.

)

deCurrent, ilUOOth Or sUglllly Stliale
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when dry^ somewhat narrowed at base and often asymmetrical; median cells

linear, 8-12:1, basal broader and shorter, alar quadrate and more densely rilled

than in most other species and thus appearing more opaque; stem leaves nar-

rowly triangular-ovate to broadly ovate, acuminate, more loosely areolate, serrate

to nearly entire above; monoicous ; rough ^i/>ove, nearly smooth below, capsule

oblong-ovoid, 2.5 by i""", horizontal to suberect, somewhat unsymmetric, oper-

culum slenderly conical, annulus of a single row of cells. Common on rocks in

and near streams and on very moist rocks in other situations.

/i/iiniafiim

?'IGL'KK 149. Bruihytliecium />lit/rioiu/ri (From Brv. Eur.)

The seta rough only above, the densely filled alar cells and the subaquatic

habitat render this species a fairly easy one to determine in spite of the wide

range of variations. The leaves are often more or less falcate-secund ami the

extreme variation in this direction is known as var. homomalliim.

B. populeum (Hedw.) B. is; S. This is a rather slender somewhat glossy

moss, dark green to yellowish green, growing chiefly on boulders, but found

also on smaller stones and the roots and trunks of trees. The upper branch

leaves are lanceolate, the loyver ovate-lanceolate with the costa extending into

the apex, serrate to nearly entire, 1.2 by 0.4""^, median cells 5-8:1, stem lea\es

broadly ovate, slenderly acuminate, not striate, basal and alar cells like those of

B. plttmosum : seta rough above, nearly smooth below, annulus persistent. Common
in most localities, especially inland. The percurrent costa and partiallv smooth
seta render this species easy of recognition.



'l.ATE LXV. Bruihytheaum aannnuiium I From Sulliv. " Icones " 1
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On very dry rocks in such situations as suit Gnmmia apocarpa,t\\e. var.ovatiini

Grout may be found. It has broadly ovate, rather short-acuminate stem leaves

Fk^ure 150. Brachylhi-cium popiileiim. 5 and 6. Leaves, ^b. Basal

areolation (From Bry. Eur.) 7. Stem leaf of var. iivatum.

with several rows of nearly quadrate basal cells and the costa extending only

about three-fourths the length of the leaf.

B. acuminatum (Hedw.) Kindb. This species has leaves much like B. oxycla-

doH and resembles it in gross appearance and in being dioicous, but the leaves

are less striate with more numerous differentiated basal and alar cells, median
cells rather shorter. The capsules are cylindric and erect, occasionally very

slightly curved, 1.5-3""" lo"gt annulus none, cilia of inner peristome none or

rudimentary, segments narrow; spores maturing in autumn. On decaying wood,
bases of trees, rock and earth in woods and shady places. Frequent in the eastern

United States but seemingly rare in New England, especially in the northern

part.

This species is very variable in width of basal membrane, shape of leaves and

robustness of growth. In the northwestern portion of our range from Pennsyl-

vania to Minnesota and extending into Canada, it seems to pass into the next

which is evidently a derivative of it.

B. cyrtophyllum Kindb. Cespi-

tose, glossy to dark green,
branches filiform, often subjulace-

ous; branch leaves ovate to ovate-

lanceolate, acute to short acumi-

nate, 0.7 by 0.3"!"', serrulate, very

concave with margins reflexed be-

low, median cells fusiform, 4-8:1,

many basal cells shorter and ^^^^^'- ^^^- ^"^''yt'-^f'"
^y'-'ophy^"'"- .and 2. Stem

' leaves. 6. Branch leaf. 4 and 5. Bas.il and median cells

broader, quadrate alar cells more of same. 3. Median cells of stem leaf.



PLATE LWl. liriuhythccium velulinum (From Bry. Eur.) ^i. \'3r. praelongiin

-,. Var. intricalum. 6, Var. condensatum.
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numerous than in the preceding, stem leaves longer and more slenderly acumi-

nate; seta and capsule as in the preceding, but capsule narrower. On roots of

trees and old logs. As above and also in mountains of western North Carolina.

B. velutinum (L.) B. & S. Plants s/eiider, growing in silky tufts on earth or

stones or more frequently at the base of trees, dark green to yellowish green;

branch I&aves loosely spreading when dry, often somewhat falcate-secund, espe-

cially at the ends of the branches, lanceolate to ovate-lanceolate, reaching 1.3-0.3'"'"^

serrate, gradually long acuminate, apex usually falcate or twisted, median cells

linear 12:1, quadrate alar cells very few, confined to the extreme angles, stem

leaves more narrowly lanceolate, usually longer acuminate, often much reduced

in size; monoicous, seta 15mm long, very rough, capsule brown, short-oblong,

2-2.5""^ long, 2-3:1, contracted under the mouth when dry and empty. Not
rare. South to New Jersey.

Excepting the capsules, in gross appearance this moss does not look like a

'Briubytbechtm but the rough seta and short capsules locate it easily, and the very

narrow stem leaves and falcate branch leaves separate it from all our other

species of the genus. The leaves seem to be more frequently falcate here than

in Europe. If one examines carefully the bases of trees or knolls in rather dry

woods, he will be likely to meet with this species if he lives inland. It appears

to be less common along the coast.

BRYHNIA Kaurin.

Closely related to 'Bnic/iylhfiiinii, but distinguished by shorter leaf cells

(4-6:1), papillose at the angles by the projecting cell walls. The papillae are

sometimes wanting in 'B. Nov/e-Anglire which leads M. Cardot to refuse this

group generic rank.

KEY

Hranch leaves acute to short acuminate, apex twisted Sova-Aii^litt

Hrauch leaves longer acuminate, ape\ not iwisleil gram'inicotor

B. Novae-Angliae (Sulliv. & Lesq.) Grout. [Hyp)iiii>i I\'o-z\e-JngIi(C Sulliv. &
Lesq.] Plants growing in wide, loose mats, bright green on the outside, dirty

brownish green below, secondary stems suberect, rather irregularly branching,

sometimes appearing subdendroid ; branch leaves erect-open, very loosely cippressed-

imbricale when dry, ovate to broadly ovate-lanceolate, serrulate, decurrent, con-

cave, reaching 1.2 by 0.6""™, papillose on the hack by the thickened angles of the cell

walls, long-acute to short-acuminate, apex twisted '_> turn to the right, median leaf

cells 5:1, alar and basal cells little dififerentiated ; dioicous, sporophyte like that

of Brachythecium, seta rough, capsule dark red-brown, almost black when old,

oblong-cylindric, 3-3.5""'" long, 4-5:1, operculum long-conic to subrostellate, annulus
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large. On earth and stones in wet shady places. West to western Pennsylvania,

south to the mountains of North Carolina.

Easily distinguished from all forms of 'Brachythecium by the italicised charac-

ters. This species presents quite a range of variation in size, color and shape

Figure 152. Bryhnia \'ov,e-Angli,v I From Siilliv, "Icones")

of leaves, but is not likely to be mistaken for anything but the next, from which

it is distinguished by its more robust habit, larger and less slenderly acuminate

leaves with less strongly papillose cell walls, and by its longer capsule.

B. graminicolor (Brid.) Grout {Hypiium SuUivantii Spruce). Plants much

more slender than in the preceding, branch leaves reaching 0.8 by 0.3'""', decur-

rent, long-acuminate, sharply serrate nearly to base; concave with margins

reflexed below, strongly papillose at back by the thickened angles of the cell walls
;
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stem leaves reaching i by 0.45"'"', more slenderly acuminate: dioicous; capsule

ovoid to subglobose, a little more than 2'"'" long, operculum short beaked,

annulus present. In much the same habitats as the preceding, especially in deep

Figure 153. a. Leaves oi B. liriiminicolor itom type. h. Leaves of var. //o/z;ni,'cr/ (rom type.

(Drawings by M. Cardot X 43K

cool ravines. West to Minnesota, south to Florida and Missouri. Not common

and rarely fruiting.

The var. Holzingeri R. & C. is a form more densely cespitose, with leaves

broader and shorter acutninate.

EURHYNCHIUM B. & S.

Resembling 'Bnichylhcciuiii in general appearance; leaves costate to the middle

or beyond, apical cells of branch leaves much broader and shorter ihau the median

in iome species, in others as long or longer. Stem leaves acute to long and

slenderly acuminate; sporophyte as in "Brachytheciiim, except for the long-beaked

operculum, the beak being 's-'i the length of the rest of the capsule.

The meaning and origin of the fantastic needle-like beak on the operculum

in this and many other species of mosses, notably Dicnniiiin, is a great puzzle.

That it can be of any use so as to be favored by natural selection seems

improbable. The only possible utility that I can imagine is that it serves to aid

in dehiscence, causing the operculum to be knocked off more readily. As every

collector knows, it is rather a difficult matter to find matured capsules of these

long-beaked species in good condition and keep them so in the herbarium. One

year I collected E. rusciforme on August 15 in excellent condition, but apparently

immature. When I collected for my North American Musci Pleurocarpi, I

collected three weeks later and most of the opercula had fallen. In x\\e Hypiiaccie

at least, the capsules with long-beaked opercula are short and I am of the

opinion that they are descended from ancestral forms with longer capsules and

that as the spore-producing portion has been reduced (for reasons not yet
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understood), the line of dehiscence of the operculum has approached nearer to

the base of the capsule, leaving the upper portion as an undeveloped rudiment;

that is, when the capsule begins to

form at the lance-like stage of the

sporophyte, this portion does not fill

out [)ut simply remains in an undeveloped state.

1. Apical cells of branch leaves ohloiiK-rhomboidal to

circular 2

Apical cells of branch lea\es not materiallv different

from the median cells stnulalum

2. Aquatic or subaquatic lusciforme

Terrestrial 3

3. Seta rough hiam

Seta smooth slrigmum

E. hians ( Hedw. ) J. t^c S. Plants in loose spread-

ing mats, green to yellow-green, shming, creeping,

often appearing flattened in a horizontal plane, branch

leaves erect-speading, reaching i.i by 0.7""", ovate,

not decurrent, obtusely acute to short-acuminate with

the apex often twisted toward the right, sharply ser-

rate to the base, usually nearly plane, sometimes

slightly concave, sometimes appearing papillose by

the thickening of the angles of the cell walls, costa

stout, extending four-fifths to five-sixths the

length of the leaf, ending in a spine at back

of leaf, median cells 6-10:1, quadrate alar cells

few and indistinct, apical cells rhombic. 2-3:1;

stem leaves much like the branch leaves,

short-acuminate; those on the stolons much

smaller, abruptly and narrowly acuminate with

a short costa ; seta every rough

with low rounded papillae; capsule

inclined to horizontal, oblong-

cvlindric, curved, urn 3:1, little or

not at all contracted under the

niouth when dry, operculum three-

fourths length of urn : annulus

present, narrow; spores maturing

in late autumn.

iif^

'V4-
Fk;i'rk 154.

Eurhyiulnum hians tFrom Bry. Eur.) Much enlarged
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On the ground in moist shady places throughout our range, frequent but

not fruiting freelv. The branch leaves vary considerably, especially in the length

and slenderness of the apex. The form figured by Sullivant in the Icones is not

typical of the American forms. In the field this plant has a distinctive appear-

ance due to the arrangement of the leaves and their considerable distance from

each other, and when dry it has also a peculiar shining appearance which cannot

readily be described but which renders it easy of recognition to one who is

acquainted with it.

E. strigosum (HofFm.) B. & S. Plants in rather loose mats with a habit

much like that of Urachytliecium veliilbiuw and appearing much like it, except

that the leaves are not secund, branch leaves varying greatly in different portions

of the branch, those from the middle erect-spreading, ovate-lanceolate, scarcely

decurrent, reaching i by 0.5""", acute or often obtuse, sharply serrate above,

concave, little or not at all striate; costa extending four-fifths of the leaf, ending

in a spine at back of leaf; median leaf cells 7-10:1; quadrate and oval alar cells

few; apical cells conspicuously shorter and broader, oblong-rhomboidal, 2-3:1;

stem leaves elongated triangular-ovate, more or less long-acuminate, somewhat

decurrent, serrate, reaching 1.2 by o.6'""\ apex often twisted half round to the

right; leaves of the stolons much smaller, triangular-ovate and abruptly long-

acuminate, ecostate; seta smooth, capsule and operculum somewhat shorter than

in the last, annulus of two to three rows of cells; spores maturing in autumn.

On the ground, roots of trees and decaying logs in woods and shady places;

so far as my experience goes, preferring steep shaded banks of ravines. In our

range occurring only in the mountains.

Our common form is :

Var. robustum Roell. Plants having the habit of 'Brdchythccium p/niiiusiim, much
more robust than the species, growing in dense tufts or mats, with branches

more blunt, leaves from the middle of the branches ovate-lanceolate, reaching

1.2 by o.5'ii"i, usually acute, quadrate and oval alar cells confined to the extreme

angles; stem leaves reaching 1.5 by o.S^"', longer acuminate, often subfiliform

at the apex; capsule and seta rather longer than in the species. This variety is

common throughout our range. It is included in the species by all except the

most recent American authors. Both variety and species are exceedingly vari-

able in leaf form.

Var. praecox (Hedw.) Husnot. Casspitose with erect blunt julaceous branches,

branch leaves crowded, appressed-imbricate when dry, erect-open when moist,

cordate-ovate, more or less decurrent, reaching 0.8 by o.6"i"i, varying from

almost acute to very obtuse and rounded at the apex, serrate, somewhat plicate,

quadrate and oval alar cells numerous, apical cells rhomboidal to nearly circular;

capsule shorter than in the species, more or less contracted under the mouth
when dry.



PLATE LXVII. Eur/iy/uliiiim strigosiim (From hv,-. Eur.) p. var. pr.ecox
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This is a very' strongly marked and easily recognizable variety in its typical

forms, reminding one of a densely tufted T/ie/ia, but it graduates by every con-

ceivable intermediate form into the species. The leaves are often more obtuse

than is represented in the figure. It grows in rather more moist situations than the

species or var. robiistum. Collected in New York, New Jersey and Pennsylvania.

Occasionally the seta of the last form becomes roughened with scattered

papilla?, var. scabrisettim Grout.

E. rusciforme (Neck.) Milde [ Rhyinliostegiiim niscifoiine B. is: S. ). Plants in

large robust tufts, usually ilark green, dirty green or almost black below; stems

prostrate, woody, often very long and denuded of leaves; branches suberect in

most cases, or more nearly straight and parallel with the stem, rigid and harsh

to the touch when dry; leaves open-

erect when dry, scarcely decurrent,

reaching 2.4 by inn", broadly ovate,

slightly concave with plane margins,

acute to almost obtuse, denticulate

nearly to the base; costa very thick at

base, reaching one-half to three-fourths

the length of the leaf, often ending in

a spine at back; median cells linear,

8-15:1, rather thick-walled, shorter at

base and apex; seta smooth; capsule

light to dark brown, oblong - ovoid,

somewhat contracted under the mouth
when dry, beak long and slender, often

curved; spores maturing from August

15 to October 15.

Very common in brooks, especially

in elevated regions, either submerged or

on rocks wet by spray and submerged only din-ing high water. As this species

fruits freely it is easily determined if collected in the autumn. In gross appear-

ance it resembles Hypnttm dilcUdtiim somewhat, but the costate leaves which are

not nearly so orbicular and the long-rostrate operculum render it easy to dis-

tinguish between them. There is a wide range of variation in size and acumina-

tion of leaves, the apex sometimes being much more slender than figured. The
habit of the plant is also \ariable, ranging from the form figured to soft slender

almost floating forms.

When I wrote my monograph on Eurhyiniiiiiw (Bull. Torr. Bot. Club, May,
1898), I hesitated about including Rliynchoslcgiiim , but after a longer acquaint-

ance and more complete study I can see no reason whatever for a separate

genus. Certainly as far as American forms are concerned the distinctions between

FiiURr. 155. Eurliynchium nucilorme y,2.

I.enf and tiipsiilc X lo.



PLATE LXVIII. Eurhynchium serriilatum (From SuUiv. " Icones'
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Eurhync/iiiim and RhynchoHe^^iitm are very hard to find and still harder to

define.

E. serrulatum (Hedw.) Kindb. (Hypnum scrrulaltim Hedvv. ). Plants growing

in wide loose thin mats over humus in woods, chlorophyll green, scarcely glossy,

fl ittened with the appearance of a PUi^iothecium ; branch leaves distant, about 2™"^

long, plane margined, serrate, slightly concave, somewhat contorted when dry

Init scarcely striate or plicate, ovate-lanceolate, long acuminate, strongly serrulate

above; median cells linear-vermicular, 7-10:1, basal and alar somewhat broader

and shorter, no specially differentiated alar cells; costa rather thin, usually

reaching well above the middle of the leaf, sometimes shorter; stem leaves

cordate-triangular, more abruptly and narrowly acuminate with a much more

slender point, slightly serrulate above, alar cells more differentiated ; seta smooth;

capsules contracted under the mouth when dry and empty, urn about 2""" long,

operculum long and narrowly beaked ; spores maturing from September i to

October 15.

Frequent but almost sure to be mistaken for a Phgiolheciitin, unless in fruit

or studied microscopically. Sterile it might be mistaken for B. Slorkci or B.

nilahtilum. From the former it differs in the narrower leaves with the alar cells

of its stem leaves much less conspicuous. From certain forms of the latter it

would be well nigh indistinguishable without the sporophyte. When the sporo-

phyte is present, the smooth seta and the small lighter colored capsule afford a

ready means of distinction even if the operculum has fallen.

CIRRIPHYLLUM Grout

Robust glossy mosses resembling

Eiir/iyiichiiim in the long-beaked oper-

cula and other capsule characters, but

resembling 'Brachytliediim in their gen-

eral leaf characters; leaves imbricate,

very concave, spoourshaped, often cucul-

late at the apex, abruptly drawn out

'niln a long-filiform acumination, costate to

the middle or beyond. Branches yw/rtff-

0H.(, usually turgid in appearance, due to

the concavity of the imbricated leaves.

The species I have included here

have usually been referred to Eurhyii-

chiiim, but are so distinct in leaf form

and structure that they are best treated separately.

C. Boscii (Schwaegr.) Grout {Hypniini 'Boscii Schwaegr.). This is

FrtaiRE 156 Cirripfiyllum Boscii x :'. . branch x
leaves and capsule X lo.

a beautiful
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species so clearly marked and easily recognizable as to render a detailed descr'p.

tion unnecessary, Typically it grows in loose fluffy gcjlden-green mats over the

soil in edges of woods and in thin grass in open fields.

The branches are very turgid by reason of the loosely imbricate, spoou-sl.niped

leaves, abruptly aciimiiialc, with acumiiiation twisted to the right, large, reaching

2.5'"'" in length; meiiian leaf cells 6-10:1. The basal and apical shorter and

broader. The seta is smooth and the capsule like the typical Eurhyiichium capsule,

only a little longer than is usual in that genus. The spores mature in autumn.

Common in the southern portion of our range extending northward to southern

Vermont.

Although easy to recognize when fully and normally developed, young or

depauperate specimens which are very difficult to recognize are not infre-

quently met with. The leaves in such cases are often much less concave and

without the distinctive twisted apex.

C. piliferum (Schreb.) Grout is rare and local in the northeastern states. It

is slender, glossy yellow-green, with leaves spoon-shaped and a slender acumina-

tion one-half the length of the rest of the leaf,

median cells 10-15:1, alar abruptly enlarged and

inflated: seta rough. It is most likely to be found

on the ground and bases of trees in moist woods

and shady meadows. It is often

closely interwoven with other mosses,

from which it-s peculiar gloss usually

suffices to distinguish it.

Kir;uRH n- 'Zamrtnthenum nitens (From Bry. Eui. )
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CAMPTOTHECIUM B. & S.

Plants closely allied to Bnichytheciitm but for the most part distinct to the

casual observer by reason of thtt bright golden oryellowish green, silky Imter and Urongly

plicale leaves, which are usually slender and have as a rule narrower leaf cells
;

seta rough or smooth. Our only species is:

C. nitens which is rather infrequently found in swampy places in cool or

elevated regions. It is a very striking plant by reason of its golden or red-

golden color and stems densely covered with a felt of reddish radicles. These

stems are large, sometimes reaching lo-i 2^111 in length. Leaves elongate-lanceo-

late reaching more than 2""^ '" length, gradually and evenly narrowed to the

slender apex, strongly plicate, nearly entire with margins revolute. A few of the

extreme basal cells shorter with very thick porose cell walls, those at the angles

somewhat shorter and broader, but not forming a very considerable area; seta

smooth, capsules cylindric-arcuate ; spores maturing in summer(?). Not fre-

quent and usually sterile.

HOMALOTHECIELLA Cardot. (See The Bryologist for January, 1908, p. 7)

Homalotheciella diflFers from Euhunuiluthccium Card, in its small size and con.

cave nonplicate leaves. Prom 'Brachythecium it differs in the hairy calyptra and

imperfect peristome. The plants have almost the appearance of a Pylaisia. The
resemblance is all the more striking because the segments of the endostome
adhere to the teeth as in Pylaisia intricata, (Hedw. ) R. & C. One cannot help

wondering if the similarity between Pylaisia, Platygyrium and this species is not

due to the fact of their having a similiar habitat. May it not be that their

approach in capsule to Leskea, Leucodun,Anomodon,etc., is due to the same cause?

H. subcapillata (Hedw.) Card. [Homalotheciiim subcapillatitm Sulliv.). Plants

in light green thin glossy mats on the bark of trees or on fallen trunks, stems

creeping; branch leaves loosely imbricate when dry, elliptical-oblong, reaching

0.9- 1.2 by 3.5'""', abruptly long-acuminate, more or less serrate above, concave,

not plicate, not papillose, costate to the middle or beyond; median leaf cells

9:1, qiKulrate alar cells numerous, bordering the lower one-fourth of the leaf:

monoicous ; seta rough, calyptra somewhat hairy; capsule suberect to nearly

horizontal, gibbous to slightly curved, slightly contracted under the mouth when
dry, 2-3:1, operculum short-beaked, segments of peristome adherent to the teeth

forming a hyaline border; spores maturing in autumn.

This species has the habit of a Pylaisia or of Platygyrium, and like those mosses

grows on the bark of trees and fallen trunks but it is easily distinguished from all

the Eulodonete by the costate leaves antl rough seta. It is widely distributed through-

out the United States east of the Mississippi but apparently rather infrequent.
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PLATE LXIX. Uomalotheciella subcapiltala (From Sulliv. "Icones")
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SUBFAMILY 3. CLIMACEAE

Characterized by the dendroid habit, strongly costate leaves, erect sym-

metric capsules and well-developed peristome, lacking both cilia and the fine

transverse markings on the base of the peristome. We have but one genus.

CLIMACIUM Web. & Mohr.

Large handsome mosses with a tree-like habit of growth from underground

creeping stems (Fig. 158 a). Sometimes prostrate, or floating in very wet places.

Stem and branches bearing paraphyllia. The leaves are all somewhat decurrent

but vary greatly in shape and structure. The leaves figured are from the mid-

dle of well-developed branches. The leaves of the main upright stems are very

large, thin, with little chlorophyll, closely imbricated and clasping Branch

leaves smaller, of a different shape and texture, chlorophyllose. All our species

are dioicous. The seta is long and smooth, twisted to the right when dry.

Calyptra split on one side, long, reaching to the base of the capsule. Capsule

erect, cylindric ; operculum conic-rostrate with the beak often oblique; annulus

none; peristome double; teeth linear-lanceolate, very long, closely articulate,

minutely papillose; segments as long as the teeth, keeled, split between the

articulations, often split to the apex when old, united at the base into a con-

tinuous narrow basal membrane, minutely papillose.

Mosses of swampy woods and fields; fruiting with comparative infrequency.

The systematic position of this genus is as yet doubtful. It certainly does not

belong in the Enludiuuif, where it has previously been placed. The lack of trans-

verse lines on the peristome teeth indicates that it is either not closely related to

the Hypuaceae or else is a very highly modified member of that family. It has

been placed near the Fontinalacdae, but there is much to be said against this \'iew.

Perhaps a separate subfamily Climciceae of the Hypiuicene will be as satisfactory

an arrangement as can be made with our present knowledge. There are three

species known to North America, one of which, C. i/ciuhoith's, is common in

Europe.

KEY

1. Capsules 3 to 4 times as long as broad ; median leaf cells 10 times as long as broad, dfiidro'ides.

Capsules 5-6: i; median leaf cells not more than 7: 1 2.

2. Plants of a distinctly tree-like habit ; median leaf cells 5-7: 1 Imer'nanum.

Plants growing in dense tufts so that the tree-like habit is obscured, or prostrate and
hypnoid hi appearance; median leaf cells 2-3: I Kiinihivirii.

C. dendroides (L.) Web. & Mohr. Plants, 7-9'''" high; branches spreading,

flexuous; branch leaves loosely imbricated, 2x0.7"'"', ^^e upper oblong-lanceo-

late; lower ovate-lanceolate; denticulate at base, sharply serrate above, obtuse.
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bisulcate, costate nearly to apex; basal angles sometimes slightly enlarged;

median cells linear-rbomboidal to linear hexagonal, j-io:i ; alar and apical cells much
shorter and broader; stem leaves larger, 2-3""" long, ovate, entire, apiculate.

Capsule cylindric, about ^""" long, J-^: i ; operculum often remaining attached

to columella; spores maturing in autumn.

Wet ground, borders of streams, swamps and lakes, especially in the moun-
tains; more common than is indicated by Lesq. & James in the Manual. Rang-

Y
ing through the north-

A V ern and western part

of the continent from

New Brunswick to St.

Paul Island, Behring

sea ; south to New
Jersey, Colorado and

California. Not re-

ported from the north

central states.

A form from Ore-

gon with " leaves nar-

rowed at base, less ser-

rate at apex, sometimes

subentire " is called

var. Oregonense bv Hen-

auld and Cardot.

C. Americanum Brid.

Plants 5-7*^"" high;

branches usually
straight and tapering;

branch leaves closely

imbricate, 2 x i""" ; up-

per oblong - lanceo-

late, broadly auriculate

;

lower ovate to ovate-

lanceolate, denticulate

below, sharply serrate above, more acute than in the last, bisulcate, costate

nearly to the ap.ex; leaf cells more nearly uniform than in C. dciidroides ; median

cells oblong-hexagonal, 5-7:1 ; stem leaves as in C. dendroides ; capsule cylindric,

about 6'"'" long, ^-6: J ; peristome teeth sometimes slightly perforated: spores

maturing in autumn. Distinguished from C. dcndroides by its more closely im-

bricated leaves, broadly auriculate branch leaves, longer capsules ami shorter

leaf cells. Swamps, wet soil and rocks, rotten logs, etc.

Figure 158. a

leaf X 10.

same X lo

CHmacium Americanum y. i. b. Capsule lo. c. Bramli

d. Brancli leaf of (.'. JenJrohles Y lo. e t'apsiilc of tlie
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This species is exclusively American. It is found in the northern and eastern

states, ranging from Canada to North Carolina and probably south to the (iulf.

C. Kindbergii (R. & C.) Grout. (C. Amerkanum Kiudhergii R. & C.) Plants

<hirk i(rccn, almost black, below rarely lighter gvQQn, growing typically in dcmc tufts

or cushions in very wet swamps, somewhat tree-like in habit, but growing so com-
pactly together as to obscure the dendroid appearance. On the edges of pools

and on sticks and stones in pools the stems are decumbent, irregularly branch-

ing, often floating, dendroid secondary stems rarely present.

Stem leaves scattering, ovate; branch leaves ovate-lanceolate, sotiiewhat auric-

ulate, less differentiated

than in C. Americannm,

clasping by enlarged

rounded basal angles,

sulcate; areolation nearly

uniform; median cells ob-

long- hexagonal, 2-3: I.

Seta usually much longer

and more flexuous than

in C. Aniericauiun ; cap-

sule about the same as in

that species, 4-6'""ilong;

teeth of peristomeusually

more or less perforate.

Fk.iirr 159. a. Meilian leaf cells of Ctimacium iirfutriiiJes 2

c. Same of C. K'in,^heri;ih. Same of ('. Americanitm X 250.

250. (I, Two branch leaves of C. Kiniitieri^u Y, 10.

A close study of this form has convinced me that it is a good species closely

related to C. Americauiim, as occasional forms with the short leaf cells and a den-

droid habit or auriculate leaves are occasionally met with. The typical form
seems most abundant along the coast and in the South; in general this

species has the range of C. Americanum, but is much less frequent inland than

that species. Aquatic forms of the other two species may be confused with this.

L'sually distinguished at a glance by its color and habit of growth: surely

determined by the larger, proportionately broader branch leaves without the

conspicuous auricles of C. Amcricanum, yet more auriculate than C. dendroides,

and specially by its very short leaf cells.

SUBFAMILY 4. POROTRICHEAE

Plants dendroid in habit. Leaf cells short and broatl. Capsules unsymmetric

and inclined, with a perfect hypnaceous peristome. Brotherus in " Die Natiirlic-

hen PHan/,enfamilien " puts this subfamily in the Neckeraceae, an arrangement with

which I am compelled thoroughly to disagree. All the characters, of our species

at least, are hypnaceous except, possibly, the areolation. We have one genus



PLATE LXX. Porotrichum Alleahaniense (From Sulliv. " Icones.") i. Plant natural size.
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POROTRICHUM Brid. {Thummum B. & S.)

and only one species.

P. Alleghaniense (C. M.) Grout. This is a rather infrequent moss, growing

on damp rocks in cool shaded ravines. It is said to be rare, but I believe that

a careful search will reveal it almost anywhere in the mountainous regions of

our range, although it is a rare thing to find it fruiting. It is distinguished by

its dendroid habit, like a small Climacium with its branches blown in one direc-

tion, and its short rhomboidal to hexagonal leaf cells. The figures in Sullivant's

plate are excellent and will enable the student to recognize it without further

description. The spores mature in late autumn. It is true of many other mosses,

as well as of the Hypnaceae, that mosses whose spores mature in late autumn
may be found in good fruit until spring, as growth is very slow in the cold

months of late autumn and winter.

SUBFAMILY 5. AMBLYSTEGIEAE

Plants of various habits and habitats. Central strand and costa nearly always

present (except Campylitim species). Paraphyllia rarely present (except in

Cratoneuron). Seta smooth, capsules oblong to subcylindric, cernuous, more or

less curved and unsymmetric, usually contracted under the mouth when dry and

empty. Leaves acute to slenderly acuminate (except Ctil/ieijoii ).

KEY TO THE GENERA

1. Leaves blunt and rounded at apex Calliergon.

Leaves acute to acuminate 2.

2. Leaf cells very long and narrow (except forms of D. aduiuus); leaves more or

less falcate-secund Drepanocladus.

Leaf cells much shorter: leaves rarely falcate-secund (except Cratoneuron) ... 3.

3. Paraphyllia abundant ; plants plainly pinnately branched Craloneuroii.

Paraphyllia very few or lacking 4.

\. Leaves squarrose-recurved (except polygamum and rifiarium ); leaf cells usuallv

more than six times as long as broad C.amp\Hum.

Leaves not squarrose-recurved ; leaf cells usually less than six times as long as

broad /JmhlysU-gium.

DREPANOCLADUS C. M., 1851 (fLopiJium Sulliv., 1856)

Of all the mosses this genus is probably the most difficult because of the

extreme variability of the plants. Even the recognized authorities in the group
identify many specimens by telling what they are nearest rather than by re-

ferring them definitely to a described form. Nearly all grow in water or very

wet places and the amount of water and other conditions of their immediate
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environment appear to modify their growth profoundly. Sometimes two well

marked varieties can be found on the same plant. So variable are the leaves

that it is absolutely necessary to take fully developed leaves from the older

portions of the stem for purposes of study and comparison. In removing these,

great care must be taken to get all of the leaf as the characteristic swollen alar

cells often remain attached to the stems.

Although the species are so difficult to define and identify the genus itself is

one of the easiest to recognize. Scorpidium scorpioides looks exactly like a

large species of this genus, but its short and double costa at once differentiates

it. Craloneuron fiUcinum and C commiilciltiin are often mistaken for species of

this genus, but their abundant paraphyllia are very easy to observe and at once

distinguish them from Drepiiiiochidtts. I have followed the arrangement of

species and subspecies made by Renauld in Revue Bryologique No. 6, 1906,

and No. I, 1907, and have drawn largely upon his descriptions and figures in

Husnot's Muscologia Gallica.

I have described very few of the multitudinous varieties, as their identifica-

tion needs more minute descriptions and illustrations than can find a place in a

work of this sort and even with the best of descriptions, authentic specimens

are at times almost a necessity in identifying many forms.

Drepanocladus, meaning sickle-branch, must replace the more familiar and

less cumbersome Harpidinm because it is an older name and because Harpidiiim

had previously been used for another genus of plants.

Plants slender to very robust, without paraphyllia (there are a few incon-

spicuous paraphyllia in D. iiucbuittis). Leaves falcate-secund to circinate, often

forming conspicuous hooks at the ends of the stem and branches, not papillose,

nearly always longly and slenderly acuminate; costa single and well developed,

reaching well into the upper '3 of the leaf; leaf cells very long and narrowly

linear (shorter in forms of iidtincus); alar cells in most species enlarged and

inflated, forming more or less conspicuous decurrent auricles; basal cells usually

shorter and thicker walled, often porose. Capsules inclined to horizontal, sub-

cylindric and curved, usually somewhat contracted under the mouth when dry,

with a perfect hypnaceous peristome.

Renauld recognizes the following species of the first order which occur in

our range. The key diflferentiates these species and with them their subspecies

and varieties as well. These are not mentioned in the key but are described

immediately after the species to which they pertain, that is, all forms described

after one of the species mentioned here and before the next such species,

belong as subspecies or varieties to the former.

The subspecies are marked with an asterisk (*) to distinguish them from

species of full rank. The term group as used here merely indicates a group of

varieties with many similar characters.
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PLATE LXXI. DrepaiiuclaJits I'erriicosiis (From Bry. Eur.)
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KEY

1. I^eaves entire (excl. forms of revolvens) , somewhat narrowed to the nearly straight

insertion, with no enlarged or decurrent alar cells (rarely a few as in Fig. i6i ),

but with a row or two of thick-walled broader and shorter cells across the base

(Plate LXXII, Fig. gb) 2.

Leaves with alar cells distinctly enlarged and inflated ; often decurrent or plainly

serrate or both 3.

2. Plants robust, the older portions usually a deep reddish purple ; stems with a central

strand ; leaves not plicate revoltens.

Plants as a rule more slender and less deeply colored ; central strand lacking; leaves

plicate zernicosus.

3. Leaves entire; alar cells usually greatly enlarged and inflated aduncus.

Leaves, some or all plainly dentate 4.

4. Leaves strongly plicate even when moist uncinalus.

Leaves not plicate ; alar cells more or less inflated ftuilans.

D. vernicbsus (Liiidb.) Warnst. A rather rare species of swamps and bogs,

usually slender, 5-10':'" long, green to yellowish green; often discolored below,

but never deep red or purple; leaves crowded, falcate to

^jS§^^^^"^g<j> circinate, concave and often channelled at apex, finely

CsoO^A^^v^"^ plicate, at least when dry, entire, not decurrent; costa ex-

'^^C^(~lCyC^>^ tending to above the middle; basal and alar cells as

V^C3^~/~1 described in the key; spores in spring. If a cross section

^=Y)U^LA~^ of the stem be made it will be found as shown in Fig. 160

rv-^OWn/} without a central strand, a very unusual thing in plants

y^C^C^r^r^ with strongly unicostate leaves. The outer cells of the

/--QOiQjQ^ stem are small and thick -walled like those immediately

/^(^^pvOQPj underneath, which distinguishes this species from the next.

S^^^^^Cx=IQD In gross appearance vernkosus somewhat resembles some

^^Oos<S3&i&^ rorms or aduncus but is easily distinguished by its striate

nondecurrent leaves. D. uncinatus with nearly entire leaves
Figure 160. -ii -iri- -i i- 1 1

might be mistaken for this species by a beginner, but the
Drepanoclaaui 'verntco- ° "^

1 j 1 1

sus. (Figs. 160 and leaves of uncbuUiis are very much more longly and slenderly

161 from Limpricht's acuminate.
Laubmoose). Cross ^ revolvens (Sw.) Warnst. is very rare with us but
section of stem.

, i 1
1more common westward and northward, it is larger than

the last, deep reddish purple below in old well-grown colonies; leaves with

acumen longer and more slender, costa longer and stronger; stem with a central

strand of small thick-walled cells and an outer single layer of large thin-walled

cells. Most authorities describe the leaves of revolvens as not plicate, I find

them much less distinctly so than in vernicosus with many leaves entirely free

from plicae. Both this species and the last are dioicous. Stem section as fig-

ured in Fig. 161.
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Var. intermedius (Lindb.) is a more slender pale-yellowish or green plant

with shorter acuminate leaves much as in vernicosus, except not plicate; basal

cells and stem structure as figured,

our range.

D. uncinatus (Hedw.) Warnst.

spite of great vari-
.^^^^^^.^

ability the easiest to jM^gUCnr
recognize, it grows x ^^^^^

in wet places, over

earth, stones and

bases of trees, but is

never submerged or

red or purple. Plants

rather slender and

loosely intertangled.

Probably only the variety will be found in

This is our most common species and in

O

Figure 161. D. re-volveiu var.

a. Cross section of stern.

c Basal leaf cells.

•ttermedius.

b. Leaves.

2-iocm long, rather '^J^iCpCJf^
distantly and irreg-

' ^ ^ --.

ularly branched or

sometimes pinnate

;

leaves rather close,

regularly falcate to cir-

cinate, hooked at the

end of stems and

branches, strongly pli-

cate with numerous

folds whether wet or dry, narrowly elongated-lanceolate, gradually tapering to the

very long and slender acumen, usually more strongly denticulate above than is indi-

cated in Plate LXXII (rarely some leaves of a plant are entire) ; costa extend-

ing well into the acumen; cells of leaf very long and narrow; basal shorter,

often colored; alar varying greatly; somewhat decurrent and enlarged, often

with the lower row more abruptly enlarged and differentiated than is shown in

Plate LXXII; perichaetial leaves long, erect and sheathing: autoicous; spores

mature from spring to summer. PJasily recognized with a hand-lens by means
of the italicized characters.

Var. plumulosus (B. & S.) Roth is a very slender closely pinnate form with

shorter pointed, less denticulate leaves ; seta shorter and capsule smaller; frequent.

D. fluitans (Dill.) Warnst. (including subspecies and varieties). This is

fairly common in swamps and is frequently found floating in pools. All forms

are characterized by denticulate, non-striate leaves. Some of the leaves of a plant

may be entire but some are sure to be denticulate, especially at apex. Some of

the leaves of the subspecies exannulatus and its varieties may be slightly striate,



PLATE LXXII. Drepanocladus uncinatus (F'rom Bry. Eur.)
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but never so much so as to lead to confusion with the other species. With few

exceptions the leaves at the end of stems and branches are falcate-secund but

are often straight below, all very long acuminate (except some varieties of

exaiiiiii/iilHs ), decurrent; costa long, extending into the apex or very rarely

somewhat excurrent ; leaf cells very long and narrow, more or less inflated at

the angles; capsules without annulus.

KEY TO SUBSPECIES AND VARIETIES

1. Alar cells abruptly enlarged and inflated, forming conspicuous auricles reaching

nearly to the costa and arranged in a regular series ; costa reaching well

toward apex ; nearly always dioicous exaiinutatus, 2.

Alar cells differentiated but not so much enlarged and not in a series ; costa

shorter as a rule ; autoicous '

fluilaiu, 3.

2. Leaves very long and narrow with hair-like points group tola-.

Leaves with much shorter acumen group lypinnii.

3. Leaves slender, distant, only slightly secund except at the tips of stems and

branches, distinctly denticulate group (i/«/>/(/7';»m.

Plants robust, often colored below ; leaves closer together, strongly falcate-

secund, less distinctly serrate as a rule group falrnliim.

D. fluitans (Dill.) Warnst. Soft and slender in most of its forms, long and

irregularly to subpinnately branched; leaves more or less secund, more marketily

so at the ends of stems and branches, lanceolate in most forms and gradually

narrowed to a very long slender acuinen, distinctly denticulate at apex and often

at base; costa reaching well into the acumen; leaf cells very long and narrow,

IOO-I2C long, 20-30:1; alar cells enlarged, hyaline or colored, but as a rule

not abruptly dififerentiated, somewhat inflated, forming more or less distinct

auricles: autoicous in most cases; spores mature in summer.
There are two principal groups of varieties.

Group amphibium. Slender and little branched as a rule with leaves only

slightly secund except at ends of stem and branches, very narrow, alar cells com-
paratively little enlarged forming comparatively indistinct auricles; seta very

long. Frequently floating in pools and stagnant ponds.

Vdr. j^nici/is (Boul.) is a very lax, slender, little branched, usually floating

form with distant leaves, which are long and slenderly acuminate.

Var. Jeaiibenidii (Ren.) resembles _^n/f///i somewhat in habit but its leaves are

very different as shown in Plate LXXIV and are much closer together above.

This variety and var. gracilis are not uncommon.
Var. Athuiticus (Ren.) has been collected on Mt. Mansfield, Vt., and proba-

bly occurs elsewhere in alpine or subalpine regions. It seems as though var.

selifontiis (Ren.) ought to be found with us but I have seen no specimens that I

could refer certainly to it.

Group falcatum. More robust, often reddish or purplish below; leaves



Jlitilaii.

PLATE LXXIU. DrefanoclaAus ftuitaiis {Vxom V>t\.Y.wt.\
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nearly all strongly falcate-secund, hooked at the ends of stems and branches, as

a rule faintly denticulate above; costa strong; alar cells not more differentiated

than in group amphibium. Some forms of this group resemble forms of *exan-

iiuhittis, but its leaves are closer together with smaller angular cells.

Var. falcatiis (Sch.) Roth is apparently not rare at high altitudes. In color

and appearance it resembles small forms of D. revolvens, from which its dentic-

ulate apex and enlarged alar cells will separate it. This variety I find on very

wet rocks, but not floating.

"D. exannulatus (Guemb.) Warnst. differs irom Jliiiuuis proper in the following

characters, as a rule. Tufts more compact and rigid, more pinnately branched,

often brown or purplish below; leaves more strongly falcate (excl. gr. falcatum
)

and often somewhat striate when dry, broader at the base with costa longer,

reaching well towards the apex, and in nearly all of our forms with very large

inflated angular cells as figured in Plate LXXIV, Fig. 16. Dioicous.

Group typicum. Characterized by the relatively very short acuminate leaves.

We have the var. brachydiclyon (Ren.)

(Fig. 162) from Mt. Washington

with leaves so short and broad as

to resemble D. aduncus gr. typicum

but for the denticulate apex, denser

areolation and longer costa.

Fl<;URK 162. D. tliiilaiu bracliyJiclvon

(From Mvisc. Gall.)

FicLiRK 16^. a. Basal ami alar leaf cells and ciiticular

stem cells of D. fluituns. b. Same of D. adttncits.

Group rotae. Plants usually brown to purplish below with very longly and

slenderly acuminate leaves having the inflated auricular cells very distinctly in

a regular series (Plate LXXIV', Fig. 15), the outer very large, long-rectangular

*Mark of subspecies.
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and incurved at their lower ends. At high elevations we have var. fa/cifolius

(Ren.) with very long and narrow, strongly denticulate leaves, its forma viridis

(Boul.) IS a slender lax form reminding one of Jluiltins ^racilh, but distinct by

the inflated alar cells.

D. adiincus (Hedw. ) Warnst. This species and the preceding are probably

the most variable and puzzling mosses we have; both have a similar habitat

varying from wet earth and stones to deep pools in which they fioat. They

have numerous parallel forms, which adds to the confusion of intergrading

varieties. Aduucus and its subspecies and varieties may as a rule be distinguished

from fiuilans by its entire leaves, broader at base, with broader and shorter leaf

cells, and areolation noticeably laxer in the lower portion of the leaves. The alar

cells are always enlarged and inflated, hyaline or colored, and decurrent. Sanio

lays great stress upon the gradation between the alar leaf cells and the cuticular

stem cells as a means of distinguishing these two species. According to Sanio

this transition is very abrupt in fluitans but gradual in aduncus (see Fig. 163),

but Renauld does not attach so much weight to this distinction.

The plants of this species and its subspecies are usually slender (excl. D.

inisoni), sometimes brownish below but rarely reddish, almost simple to rather

closely pinnately branched, leaves not crowded, often distant, usually less

strongly falcate than in typical fluitans (strongly falcate in Seiidliieri), but more

strongly falcate at the ends of stem and branches often giving them a hooked

appearance, not plicate, broadly ovate-lanceolate to oblong-lanceolate, variously

acuminate, usually wide and cordate at base and strongly excavate between the decur-

rent auricles to form a more or less complete semicircle; costa reaching about

^{ the length of the leaf (excurrent in capillifoliiis): leaf cells short for the

genus, 10-12:1, becoming broader and shorter, " hexagonal-rectangular," toward

the base; alar cells as described above: dioicous; annulus present, broad;

spores mature in summer.

Forms of Hvgroh\pnuin ochraceum are mistaken for D. aduncus, but can readily

be distinguished by the rounded apex of even the most slenderly pointed leaves.

Group typicum Ren. The Hedwig type of aduncus figured in Plate LXXIV^

gives a good idea of this group, but this form is comparatively rare. The

short, channelled acumen is a conspicuous character of this group.

EXPLANATION OF PLATE LXXIV. (From drawings by F. Renauld in Husnot's Muscologia Gallica.)

I. Leaves of Drepanoclaitus aJiincus, gr. typicum, from Hedwig's specimens. 2. Leaf of D. aJuncus

polycarpon, 4. Stem leaves of I). aJuncus Kneiffii. 3. Elongated leaves of a shape occasionally found on

secondary brandies of D. aJutuits KneiJJii. 5. Leaf of D. aJuncus pseudoftuilans. 6. Leaf of D. Jiuilans

fatcatus. 7, S and 16. D. exannutatiis. 9. Leaf of D. capillifolius. 10. Leaf of D. aduncus graalescens.

II. Leaves of D. aJuncus ^racilescens forma tenuis. 12 and 13. D. fluitans Jeanl>ernati. 14. D. fluitans

gracilis. 15. D. fluitans falcifolius forma viridis. Unless otherwise specified in the figures from the Musco-

logia Gallica the leaves are magnified X 24; portions of leaves X 170; separate auricles X 80; single cells X 300.
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Var. ^racilescens (Sch.) is our most common form. In this the stems are

short, slender and somewhat pinnately branched above, usually erect; leaves

ovate to ovate-lanceolate and abruptly contracted to the short channelled

acumen of the group ; leaf bases less deeply and more widely excavate between

the auricles than in the form figured in Plate LXXIV. Forma tenuis Ren. is

probably only a starved form of var. gracilescens, less pinnately branched, pro-

cumbent, with similar but smaller leaves. Both forms may occur in the same

tuft or even in the same plant according to Renauld (Fide Dupret).

Var. aqiiaticus (Sanio) is a form that is mostly submerged, more robusl

(io-i5<^'"), leaves larger, 3.5-41101 long, more distant, longer acuminate and

flexuose above; median cells very long, o.o6-o.o8"'"i.

Group Kneiffii has least of the habit of the genus. The stems are slender;

leaves more distant than in gr. typiciim (excl. var. aquaticus) not secund or only

slightly so, except at the ends of stems and branches (which are not hooked),

not iz\c?Lte, acumen flat ; upper leaves generally wider and shorter. Much less

frequent than the preceding group. Forms simulate Campylium riparlum. We
have vars. polycarpon (Bland.) Roth, attennalum ( Boul. ) and probably inter-

medium ( B. & S.) Roth.

Group pseudofluitans Sanio. Robust, mostly pinnate and aquatic, simu-

lating forms of D. fluitans, but with leaves usually broader. Leaves distant,

upper not appreciably different from the lower, large, broadly lanceolate to

oblong-lanceolate, gradually tapering to a long slender acumen, sometimes sub-

secund but not falcate; median cells very long; auricles very distinct, occupy-

ing nearly the whole width of the narrow base and excavate into almost an exact

semicircle.

''=D. Sendtneri (Sch.) Warnst. is a subspecies that is largely western. It may

be confused with D. aduncus gr. typicum but can ordinarily be distinguished by

its more robust habit and crowded, strongly falcate to circinate stem leaves

reminding one of D. fluitans gr. falcatnm. The costa is usually longer and

stronger than in aduncus^ and the inflated alar cells darker and thicker walled. In

older herbaria this subspecies was often confused with D. revolvens intermedins.

*D. capillifblius Warnst., distinguished by the long excurrent costa from

all other subspecies and varieties of aduncus^ has been collected near Montreal.

The fully developed leaves of the older stems are sometimes the only ones that

show the excurrent costa plainly. Frequent on the Pacific slope.

*D. lycopodioides (Brid.) Warnst. is a very robust species closely allied to

D. aduncus and having the appearance of small forms of Scorpidium, 10-25"" high

with leaves 4-5'""" long, falcate, but not strongly so, scarcely hooked at the

ends of the stem and branches, entire, irregularly plicate and folded when dry.

It is certainly rare within our range.

*D. Wilsoni (Sch.) Roth is the giant of the aduncus group, i5-30<^'" long.
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with very large (3-5'""') leaves, distant, falcate oblong-lanceolate and tapering

to a long slender point; alar cells comparatively little differentiated. This and

its var. hamattim which is more regularly pinnate, longer acuminate and more

strongly falcate-circinate are found infrequently. The subspecies from New
Jersey, and its var. from Willoughby, Vt. to Wisconsin and Minnesota.

Large forms of T>. adnnctn, group pseiidoftuitam approach D. IVilsoiu in size

but have not its markedly falcate leaves.

CRATONEURON (Sulliv.) Roth

Plants typically of medium size, rather regularly pinnately branched ( Plate

LXXV), not glossy, with somewhat the habit of a Thuidium and with abundant

paraphyllia like that genus but with leaf cells smooth and more elongated; stem

without central stand (excl. C. filicinum) and often densely radiculose. The
structure of the leaf cells is so like that of Jmblystegiiim in some cases (cfr. C.

filicinum and J. irriguum ) that many authors place some or all of the species in

that genus, from which it is readily separated by the paraphyllia. The para-

phyllia also separate its various species from Drepanochidus, with which it is

sometimes included in part. C. filicinum is often separated from all the other

species by reason of the presence of a central strand in the stems. This is absent

in all the other species, although all have strongly costate leaves, a condition

noted previously in 'Drepanoc/ndtis veniicosus only. The leaves are cordate-ovate

to cordate-lanceolate, more or less falcate-secund, decurrent with inflated hyaline

or colored alar cells, more or less denticulate to serrate, strongly costate; branch

leaves like stem leaves, but smaller and often proportionately narrower. Dioi-

cous ; capsule large, cylindric-oblong, arcuate, with operculum conic to conic-

apiculate; annulus present, peristome perfect. We have two species, both of

which prefer calcareous habitats, growing on soil and stones in moist situations.

Leaves not circinate nor crisped when dry, scarcely plicate filicitium.

Leaves often circinate, somewhat crisped and plainly plicate when dry commulalum.

C. filicinum (L.) Roth. Very variable in habit and size; typically of the size

and habit shown in Plate LXXV, but occurring in stouter unbranched forms

simulating Drepanocladin ; paraphyllia numerous, oval, laciniate, and branched:

stem leaves cordate-triangular, slenderly acumuiate, open-erect to slightly falcate-

secund; branch leaves narrower and more falcate-secund; all rigid, little changed

in drying, scarcely plicate, with margins plane or nearly so, finely serrate; costa

usually percurrent but sometimes passing beyond the apex and sometimes stop-

ping short of it; leaf cells variable in outline; 6-9 /^ broad and 3-6:1, usually

obtuse at the ends, gradually becoming wider towards the base, then suddenly



PLATE LXXV, Craloneuran fitUinum (From Bry. Eur



HYPNACEAE 317

inflated, hyaline or colored, forming clearly defined decurrent auricles; spores in

spring; frequent. Some specimens, apparently growing in dry situations, have

the auricles less inflated and more deeply colored. Slender forms of Thuidium

ptiludosiim may be mis-

|;/''i«)W((ifiiSi!'|Mt^'

taken for this species, but

its more plicate leaves

with recurved margins
and the abundant filamen-

tose paraphyllia easily dis-

tinguish it.

C. commutatum(Hedw.)
Koth. Variable as in the

last, but typically larger,

with stem leaves strongly

falcate to circinate but

sometimes irregularly
]• , Fica:RK 164. Leaves of Cratuneurun commH/rt/Hm (From Bry. Eiir.J

spreading; leaves some- ^

what crisped and Uronglji plicate ivhen dry; costa ending well below the apex;

leaf cells linear, 8-10:1, at base as shown in Figure 164; spores in early sum-

mer; apparently rather rare in our range.

m>

CALLIERGON (Sulliv.) Kindb.

Large mosses usually found in swamps and wet places; usually erect when

growing in water. Central strand present in the stem. Stem leaves large,

not falcate or secund, broadly oblong-ovate to nearly circular, usually very

obtuse and cucullate at apex, very concave, little or not at all plicate, with a

single strong costa reaching nearly the entire length of the leaf, or ecostate;

leaf cells narrowly linear; capsules unsymmetric, inclined to horizontal, with

perfect hypnaceous peristomes.

The old genus Hypuum included nearly the whole family as here treated and

it is very difficult to break it up into separate genera satisfactorily. Though
usually treated as a subgenus, Callierg^on seems to me far better characterized

than several other genera of the family that are generally recognized. The first

two species placed by Sullivant in Calliergon were Hyputim (iispiddliiiii and H.

Schreheri which much resemble the other species here inckuled, but have their

leaves ecostate or nearly so.

KEY

1. Leaves with a single long strong costa 2.

Leaves ecostate or with costa short and double 4.

2. Leaves imbricate when drv; items almost simple siramineum.
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Leaves scarcely imbricated; stems more or less branched 3.

3. Branches few]; enlarged and decurrent angular cells gradually grading into the

others cordifolium.

Pinnately and rather regularly branched ; enlarged and swollen cells of auricles

abruptly differentiated from the others giganleum.

4. Stems'green when fully grown ; ends of stems and branches cuspidate with the con-

volute apical leaves; plants of wet places cuspidalum.

Stems'red ;
plants.'of dryer situations. Very common Schreberi.

C. sarmoitosum (Wahlenb.) Kindb. is a very rare species of mountain bogs distinguished by the

deep purplish crimson color in the older parts, well defined and large auricles of the mostly apiculate

leaves.

C. cordifolium ( Hedw. ) Kindb. is our only common species with costate leaves.

It is large, io-20<^"i in length, sparingly branched with few exceptions; leaves

large, 2-5""" long, distant, spreading, soft, somewhat shrinking when dry, some-

what concave, cordate-ovate, rounded at apex and often cucullate, entire, decur-

rent; autoicous; spores mature May to early summer. Common in swampy
places and pools or even shallow, sluggish streams. 1

C. stramineum (Dicks.) Kindb. is a rather rare subalpine species, usually

found mixed with Splujptum in peat bogs, distinguished from cordifolium by

the much more slender unhranched stems and smaller more crowded and

imbricate leaves, less than i'"'" broad, oblong to ovate-oblong with area of

differentiated alar cells smaller and not extending inward so far

toward the costa; dioicous; spores mature in summer.

C. giganteum (Schimp.) Kindb. is apparently rare and is at

once distinguished from the species previously described by its

abundant branching which is usually plainly pinnate; it is dark to

reddish green below; leaves resemble those of cordifolium, but are

more crowded, with large decurrent auricles composed of abruptly

enlarged, inflated and hyaline or colored cells, and extending

almost to the costa. Cordifolium has similar auricles but the grada-

tion between the cells of the auricles and those of the leaf is very

gradual as will be seen by a reference to Plate LXXVI, Pig. 5b.

C. Schreberi (Willd.), Schreber's Moss, is the bright yellow-

green moss that forms dense deep cushions by almost every moist

shaded roadside in inland country regions. It is abundant in

moist pastures and open woods, and sometimes makes its most

luxuriant growth in a Sphagnum bog. It is so common, so conspicu-

ous and so large that every observant person must have seen it

Fig. 165. Cat- and noted its beauty at some time or Other. The stems are io-i5<^'t'

'"json Schreberi
lo^g nggrly erect and crowded so closely together as to form

(From Bry. Eur.)
, ^ . , .- . . r t 1 \ -ru ,A

6. Stem leaf. loand dense sott cushions uito which the foot smks deeply. 1 ne older

II. Branch leaves, [portions of the 'stems appear a [bright red through the semi-
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transparent leaves, which are broad, obtuse, iiicuived at apex and very concave,

closely imbricated, glossy, lightly plicate, entire or slightly crenulate at apex ;

branch leaves narrower and more pointed; costa double, short and indistinct;

median leaf cells linear, 10-15:1 ; apical and basal shorter and broader, all rather

thick-walled and sonwuhat porose ; alar abruptly subquadrate, enlarged and

hyaline or coloreii : dioicous; capsules rather sparinglv produced as a rule, sub-

FlGURE 166. Callifrgon Sclneheri 1

cylindric, arcuate and inclined; anntilus none; spores in autumn. In dry sterile

situations this species sometimes becomes stouter, dark green and much more

closely and regularly pinnate than the specimens photographed.

C. cuspidatum (L.) Kindb. A plant of wet meadows and swamps, more slender

than the last, irregularly pinnate; leaves more distant and more spreading below,

but closely convolute at the tips of stems and branches, making them cuspidate ; outer

layer of stem cells large, thin-walled and hyaline; leaves broadly elliptic-oblong,

broad and rounded at apex, concave-cucullate, entire, ecostate or costa short and

double); median leaf cells linear-flexuose, 15-20:1 ; alar suddenly enlarged, thin-

walled, hexagonal, hyaline or colored: dioicous; capsule strongly arcuate and

sulcate when dry and empty; annulus large; spores in summer. Easily dis-

tinguished from the last by the cuspidate stems and branches and the large

outer stem cells. Floating forms may become very robust and beautifully pinnate.
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Figure 167. Callii-ri^un cuspidalum (From Bry. Eur.)

CAMPYLIUM (Sulliv.) Bryhn

Plants growing in moist places, frequently in or near water, usually over

earth or stones (except C. hhp'nliilum). The genus is closely allied to Amhly-

stfgiiiiii, from which it differs in the longer leaf cells and typically squarrose to

squarrose-recurved leaves. The leaves are rarely somewhat secund, never falcate-

secund or circinate. Branching usually irregular. Central strand of few cells.

Leaves broadly lanceolate to ovate- lanceolate, usually long - acuminate and

decurrent; alar cells somewhat differentiated, quadrate to hyaline- inflated.

Costa usually single, double or lacking in some species, never percurrent or

excurrent. Capsules inclined to horizontal, curved and usually contracted under

the mouth wheti dry and empty. Annulus present
;
peristome perfect.

KEY
1. Leaves strongly squarrose 2.

Leaves not noticeably squarrose ^.

2. Leaves strongly costate chrysophyllum.

Leaves without costa or with costa short ami double 3.

3. Plants very slender ; alar cells not conspicuously enlarged or inflated kispidulum.

Plants stouter; alar cells conspicuously enlarged and inflated slellatum.

4. Stem leaves cordate-ovate, abruptly slenderly acuminate; dioicous radicalc.

Stem leaves broadly lanceolate, gradually narrowed to a very long slender acumi-
nation; monoicous polygamum.
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Amhlystegium Juratzkaiium and A. Kocliii may be sought in dimpylium, but

their leaves are spreading from the base and not bent, consequently they will lie

flat on a slide while the species of Campylhim most likely to be confused with

them will not do so.

Plaglolhecium str'iatellnm may be sought here, as it has the appearance of a

Campy/iinn, but the stem is without central strand, the leaves are serrate and the

capsules strongly striate when dry.

}^^^ ||
fit

Fii:URR i68. Campy/ium /iisf>iitii/um (From Siilliv. " Iconcs" ) .10. Perich;ftial leaf.

C. hispidulum (Brid.) Mitt. Plants slender, interlaced in bright green tufts

over roots of trees, decaying wood, etc., near the ground in moist shaded places;

stems creeping, freely and irregularly branching; stem leaves reaching o.y^"""

long, widely spreading to squarrose, tritiiigtihir-heart-shaped, rather abruptly

narrowed to an acumen equaling the rest of the leaf in length, somewhat con-

cave, siihserrulate all around, decurrent, excavate; costa very short and double or
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lacking; median leaf cells 6/< wide and 3-6 times as long; basal cells shorter,

subquadrate; alar cells numerous, 9-12/^ in diameter: monoecious; capsule

cernuous to horizontal; annulus simple; peristome perfect, cilia nearly as long

as the segments and somewhat appendiculate; spores in summer. Frequent but

not occurring in large quantities as a rule. Distinguished from all our other

species by its small size (about that of Amblystegium serpens) and slender stems

and branches.

I frequently find a form apparently growing in drier places that has its

leaves closer together and branch leaves shorter-acuminate and more strongly

serrulate and leaf cells shorter than figured by Sullivant. To this form I have

tentatively given the name forma compacta, type from Hempstead, Long Island,

Dec. I, 1899. Coll. A. J. G.

Figure 169. (.'timpylium ihrysof<li\ttum i From Bry. Eur.

C. chrysophyllum (Brid.) Bryhn. Plants slender, creeping, irregularly and

diffusely to subpinnately branching, forming thin loose mats in some cases,

in others cespitose; leaves squarrose-spreading from a somewhat clasping base,

occasionally somewhat secund in varietal forms ; stem leaves cordate-ovate to
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cordate-triangular, decurrent, abruptly narrowed to a long, slender, somewhat

channeled acumen, 1.3-1.5x0.4-0.5""" typically entire or slightly denticulate

at base; branch leaves narrower, lanceolate to ovate-lanceolate; costa single>

reaching the middle or beyond; leaf cells 5-9M wide and 4-6 times as long;

typically with a group of small subquadrate alar cells as shown in Fig. 169:

dioicous; spores in early summer. Common everywhere. Growing over earth

and stones in moist places. Varying greatly in robustness and density of tufts,

length of costa, length and slenderness of acumen, spreading of leaves, smooth-

ness of margin and size of capsule. In Europe this species is said to inter-

grade with the next, but intergrading forms in America seem less frequent.

We have forms of undoubted chrysophylliim with costa very short in some of

the leaves and with alar cells somewhat enlarged, also stelhilitm with some of the

leaves distinctly unicostate. In these intermediate plants the length of costa

often varies greatly on the same plant. It is not impossible that some of these

forms are hybrids.

While we have forms of chrysophylltim that are practically identical with the

European plant, yet by far the greater number of plants that I have examined

have branch leaves with a broader and rather shorter acumen which is sinuolate to

subserrulate, and leaf cells rather broader in proportion to their length. The
very young leaves are often serrate at apex. These forms culminate in var.

brevifolium and I have designated them as forma intermedia. Hypiium uiiicostutiini

C. M. & Kindb. of Macoun's Canadian Musci No. 840 and No. 132 of my N.

American Musci Pleurocarpi, also Austin's Musci App. Nos. 394 and 395 are

forma intermedia.

Var. brevifolium (R. & C.) (var. CaroUnianum Grout). Very robust; leaves

more or less falcate, somewhat secund in the type, more gradually and less

slenderly acuminate, many plainly serrulate at apex. N. Am. Musci PI. No.

313 is this variety.

*C. radicale (P. Beauv.) {Hypiinm iiidiialc P. Beauv. non .hnblystegium radiciile

B. & S., H. Bergeiiense Austin, llypnuui byj^ropbHiiiu Jur., H. chrysopbylltiw \ar.

tenellum L. & J. non B. & S.).

As may be inferred from the tangled synonymy given above, this plant has

had an interesting history (See Bryologist for Nov., 1909). Although it so

closely resembles forms of Amhlyslegium Kochii as to be confused with it by

good students, I believe Austin was right in regarding it as a close relative of

C. cbrysophyllum. It is a slender, lax, unbranched or little-branched plant, growing

in springy or partially inundated places over decaying leaves, etc. The leaves

are very distant, not squarrose, merely spreading, not otherwise very different

in typical forms from the stem leaves of C. cbrysophyllum. The leaves differ from

those of related AmblsUegia in iieing broadly cordate-ovate and decurrent, sub-

*See Fig. 175 for illiistraliun.



PLATE LX.WII. Caml>yliiim stellatum (From Bry. Eur.)
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clasping at base so that the leaf base does not lie fiat when the leaf is removed

entire and mounted, and in the longer, thinner-walled, less chlorophyllose leaf

cells, those at basal angles being rather abruptly enlarged and hyaline or nearly

so, apex often somewhat channelled. The costa is well developed; leaf cells of

middle of leaf 6-10: i. The capsules are not at all distinctive and might belong

to Camp\lium as well as to Jmblyite^^inm. From C. chrysopbyllum it differs

chiefly in its lax habit, distant leaves and little-branched plants, resembling in

gross appearance AmblyUegium rather than Campylium. Small forms of Drepcvio-

cladiis aduncus Kiieiffii are distinguished by their more strongly

excavate leaf bases and more inflated alar cells; the leaves

are usually less abruptly acuminate. I believe this species is

common, as I have picked out many specimens from my col-

lection masquerading under several specific names.

C. stellatum (Schreb.) Bryhn. This is a much more robust

moss than C. chrysophy/him, and grows in thick tufts in

swamps. Stems stout, erect or ascending, 5-10^'" long;

Figure 170. Campyltum poiyi^amum (From Bry. Eur )
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leaves typically entire with apex somewhat channeled, slron^^/y squarrose to recurved,

without costa or at most with merely a trace of one; inflated alar cells numer-

ous and conspicuous, hyaline or colored: dioicous; spores in summer, but

infrequently produced. This species is apparently not abundant but is widely

distributed in our range. Forms are found varying toward C chrysopbyllum and

having a well-developed costa in leaves.

Var. protensum (Brid.) Roehl is reported from our region, though I am not

familiar with it. It is slender, more or less procumbent and creeping; leaves

more distant, smaller, more abruptly and more longly and finely acuminate from

a distinct cordate-ovate base, with angular cells smaller and fewer (fute

Dixon ).

C. polygamum (B. & S.) Bryhn is apparently a rare or infrequent species

with us. It is rather smaller than the last; leaves narrower, erect-open, not squar-

rose, entire, with a loii\(, slender, somewhat channelled acumen; costa extending well

above the middle; leaf cells narrowly linear, the alar enlarged and distinct,

forming auricles ; basal cells enlarged nearly to the costa : autoicous or

synoicous : annulus present, cilia well developed ; spores in summer. Swamps,

wet meadows, etc.

Distinguished irova Aniblystegium ripariuin by the inflorescence, auricled base and

channeled acumen. From, forms of Drepanocladus aduncus, by its usually nar-

rower leaf base, its scarcely decurrent, not secund leaves, and by its inflorescence.

AMBLYSTEGIUM B. & S.

Mostly small moisture-loving mosses, growing on various substrata ; vari-

ously colored, dark green to yellowish, sometimes blackish in the older portions,

not glossy. Stems creeping, branching freely and irregularly; central strand

present, few-celled. Leaves spreading to erect when dry, mostly equally spread-

ing, but occasionally somewtiat secund, more or less decurrent, lanceolate to

ovate, acute to long-acuminate, strongly costate, flat or concave, but not plicate,

margins plane. Leaf cells short, often less than 5:1 (longer \nJ. vacillans and

.y. riparium); basal cells shorter and broader and parenchvmatous ; alar often

somewhat enlarged, but not abruptly so, not inflated or forming auricles

except A. filicinum. Paraphyllia few or more often wanting. Nearly always

monoicous. Seta long, smooth ; capsules often large in comparison with the game-

lophyle, inclined to horizontal, elongated and usually strongly curved and constricted

under the mouth when dry and empty; operculum conical, not rostrate; annulus

usually present; peristome perfect. The genus as here defined does not include

the small species having ecostate leaves. They belong in the llypnerr.

The short leaf cells and long capsules, together with the usually small size

of the plants, render this genus fairly easy of recognition, but the species, like
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most aquatic and subaquatic mosses, are exceeding variable and puzzling and

also apparently intergrade in many instances.

Bracbylhccittm rcflexum might be mistaken for an Amblystegium, but when in

fruit its short capsule and rough seta will distinguish it. A careful study of the

genus has brought me to believe that Cratoneuron filiciinim is a t.ruft Jmblystegitim,

{A. filiciniim (L.) De Not.) because of its close relationship to forms of A.

irriirtiiim. It is, in most instances, readily distinguished by its abundant para-

phyllia and inflated alar cells. I have also concluded that Hypnum Lescurii Sulliv.

is better treated in a separate genus, Sciaromium Lescurii (Sulliv.) Broth., because

of its marked character of bordered leaves.

KEY

1. Leaves with a distinct borJer joined with the costa at apex (See Sciaromium}

.

Leaves not bordered 2.

2. Paraphyliia abundant, alar cells iiiHated. (See Craloiieiiron filiriiium.) . . .

Paraphyllia few or wanting, alar cells not distiiictlv inflated 3.

3. Costa percurrent or nearly so, or excurrent 4.

Costa ending well below the apex, usually not far above the middle .... 10.

4. Costa excurrent v
Costa not excurrent 6.

5. Plants larger; leaves broad, gradually narrowed to the very stout excurrent

costa nolerophitum.

Plants smaller; leaves narrower and acuminate, ending in a much narrower

excurrent costa inig,uum spinifotium.

6. \'ery slender, densely tufted; leaves finely and sharply denticulate; median

leaf cells 6-10:1 tompactum.

Larger; leaves entire or at most obsoletely denticulate ; median cells 3-6:1 . 7.

7. Stem leaves entire, cordate-ovate to oblong-lanceolate, apex rather blunt;

all forms aquatic 9.

Stem leaves narrower in outline, usually acute with a more slender acumen;

growing in water or wet places 8.

8. Aquatic, submerged except at low water; basal leaf cells usually plainly en-

larged; costa very stout irriguiim.

Growing in wet places but not often submerged; basal cells much less differ-

entiated; costa more slender and apex usually more slenderly acuminate, variiim.

Q. Stem leaves oblong-ovate to broadly oblong-lanceolate, 1-2""" in length,

gradually and evenly narrowed to a rather blunt apex fluzialih-.

Stem leaves ovate to cordate ovate, usually less than 1.2""" long, more

abruptly narrowed to a distinct acumination orthocladoii.

10. Median leaf cells reaching 10:1 or longer 13.

Median leaf cells less than S:i 11.

11. Leaves widely spreading when dry; marginal cells at base of leaf oblong

to rectangular 12.

Leaves not widely spreading; marginal cells at base quadrate or trans\'ersely

elongated serpens.
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12. Stem leaves I'""' in length or less, rarely more, ovate-lanceolate Juralzkanum.

Stem leaves more than i'"'" in length ; leaves broadly ovate-lanceolate to

cordate-ovate Korhii.

i;i. Stem leaves narrowly elongated-lanceolate; apical cells shorter, apex blunt . vacillaiis.

Stem leaves ovate to ovate-lanceolate; apical cells little if any shorter,

apex acute lipatium.

The genus as here constituted divides itself pretty clearly into four subgenera.

Euamblystegium Broth., of which A. serpens is the center. Slender plants, not

aquatic; leaf cells 2-6:1 rarely longer; costa slender, reaching to the middle of

the leaf or a little farther (to the apex in cornpactum).

This group includes serpens, Jitnitzkanuni, Kochii and compaclum. Kocliii is

usually put with the next group, but its nearness to Juratzkanitni and its wide

leaf cells convince me that it belongs here.

Leptodictyum Schimp. contains A. ripcirhim and its allied species vacillans,

Floridaniim R. & C, brevipes, laxirete and brachyphylhim (the last three recently

described from the West by Cardot and Theriot). M. Cardot admits that all

these are subspecies of riparium and, to my mind, all except possibly vacUlans

and Floridaniim are much better regarded as varieties or even mere forms and

are not described here. The group is characterized by a generally aquatic or

subaquatic habitat, long, narrow leaf cells, 8:1, sometimes 10-15:1, and the costa

ending at about the middle of the leaf.

Hygroamblystegium Loeske, which Brotherus makes a separate genus, con-

tains viirinm, irrigiiiun, flnviatile, orthocladon, notcrophilum and filicinitin, and is

characterized by aquatic habitat (excl. varium) and stout, percurrent or excurrent

costa; leaf cells 2-4:1, occasionally 6:1, thick-walled; paraphyllia present in

many species. I have become convinced that Hypniim filiciniim L. belongs in

.lmbl\sle<riiim because it intergrades with irrigniim so that some forms are next to

impossible to locate definitely.

Sciaromium Mitt, includes Lesciirii. This, with 16 other known exotic species

of Sciaromium, undoubtedly should be treated as a separate genus, but it was

discovered too late to insert in keys.

The different species have a way of being closely interwoven so that one

often gets two or three species in the same tuft. It is very necessary to bear

this in mind when distributing or comparing material.

A. serpens ( L. ) B. & S. Plants slender, the smallest of our species, growing in

rather thin, more or less densely interwoven mats, irregularly branching, not

glossy; leaxes moderately close together as a rule, not widely spreading; stem

leaves o\ ate-lanceolate, long-acuminate, reaching 1.2x0.4""", but usually

smaller, branch leaves smaller and lanceolate, both serrulate to entire, narrowed

at the insertion and slightly decurrent; costa slender, reaching to the middle of

th; leaf or somewhat farther; median leaf cells oblong-hexagonal to hexagono-
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rhomboidal, 3-4:1, broader and subrectanguiar toward the base, quadrate to

transversely eloiii^ate at the basal margin: autoicous; seta 15-30'"'" long; capsule

cylindric, curved and cernuous, contracted below the mouth when dry and

empty; annulus of 2-3 rows of cells; spores in spring.

Common on moist substrata, ground, stones and especially decaying wood-
Very variable in si/e; several European varieties are described. We have var.

tenue (Schrad.) B. & S., which is so distinct as to merit notice. It is exceed-

ingly slender, filiform; leaves distant, shorter and smaller;

seta short, capsule small, nearly straight.

Figure 171. Amblyslegium serpens. (From Bry. Eiir.) i and 2. Plant natural size. 27 to 32. Capsules. 6b

and jb. Leaves. The angular cells are usually shorter, and some are broader than long.

The short, broad leaf cells distinguish./, serpens from mosses of other genera
that may resemble it superficially. Small forms of J. variiim with costa not

quite percurrent and large forms of serpens approach each other, but I have

never seen serpens with the costa as long and strong as in variiim.

A. Juratzkanum Schimp. is, in my opinion, a large variety of serpens, with some
nondescript forms included by various authors. Exceedingly variable in size,

ranging from forms the size of serpens to those difficult to distinguish from
Kochii. Leaves larger than in serpens, nidely spreading both ivet and dry,

narrowly long-acuminate, more or less serrulate; cells of the basal margins
rectangular, longer than broad, 1.5-2:1. Frequent; probably often overlooked.

While the rather artificial distinction of the length of the alar cells

usually holds as between this species and serpens, I have seen leaves with one
side having cells of serpens and the other those of Juratzkanum. Juratzkanum is

distinguished from Kochii by its smaller size and its resemblance to serpens.

A. compactum (C. Muell.) Aust. About the size of serpens, light green, yel-

lowish ivithin the dense tufts, which may be 25"!"' deep, but are usually thinner;
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leaves erect, open, about imm long, narrowly decurrent, lanceolate to ovate-

lanceolate, gradually long acuminate, finely denticulate throughout, teeth at base fre-

quently recurved and double as in Fig. iy2; costa percurrent or nearly so, very thin,

frequently bearing delicate brood filaments from the back or apex; branch leaves nar-

rower and smaller; seta short; capsule small, erect or slightly inclined, nearly or

quite symmetric. On decayed wood or at bases of trees in swamps or along

streams.

Widely distributed across the northern United States and in Canada and not

rare. One of the easiest species to recognize under the microscope. Some
densely growing forms of serpens simulate its macroscopic appearance.

Figure 172. Amhlysleiiiiim iorn/xu/iim I From Cheney in Botanical Gazetlel.

8fl. Leaves, 8i, 8c, and 8./, apical, basal and median cells, respectively.

A. Kochii B. & S. Smaller plants resemble J. Juratzkanum, the larger A.

ripariiini, in appearance; leaves rather distant, spreading from the point oj inser-

tion, at times almost squarrose, again, in drier situations, erect-spreading, giving

the plants the appearance of /i. varium; stem leaves ovate to ovate-lanceolate,

somewhat narrowed at the insertion, long and slenderly acuminate, entire, sinuo-

late or serrulate, i-i.5"im long; costa extending -.^-^ the length of the leaf;

leaf cells strongly chlorophyllose, rhomboid-hexagonal
,
^-6 :i , rectangular and hyaline

or slightly colored at base but not forming auricles; branch leaves smaller and more

narrowly lanceolate; spores in summer. Common in shaded marshy places.

I have yet to see any plants with leaves as broadly cordate-ovate as are fig-

ured in the Bryologia Europea (Fig.4/' ). A rather narrow-leaved form common
in swampy shaded places, on the Atlantic coast at least, has been referred to

Campylium chrysophyllum and to C. radicale, from both of which it clearly differs

in its non-decurrent, non-clasping leaf base. Similar F^uropean forms are referred

to Kochii by the best authorities. It has also been referred to J. Juratzkanum
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and A. varium according to

specimens in my collection.

Plants of J. varium, with

costa reaching scarcely be-

yond the base of the acumina-

tion, are found and are likely

to be referred to Kochii, but

the costa, even in such cases,

is much stronger, the cell

walls thicker and the cells

themselves rather smaller,

especially at the basal margin

and near it.

A. varium ( Hedw.) Lindb.

Plants in mats of varying den-

sity, thin and loose to almost

cespitose, younger portions

light green, darker below the

surface; stem leaves rather

close together, loosely erect-

spreading, averaging 1.2 x

o.^mni, reaching i.4xo.57n'm

in large plants, broadly ovate

to ovate-lanceolate, narrowed

at the insertion and some-

what decurrent, rapidly nar-

rowed to a long and com-

paratively slender acumen,

entire or nearly so, slightly

concave but lying nearly Hat

when removed entire; costa

strong, tapering, reaching the

apex or nearly so, rarely stop-

ping at base of acumen; leaf

cells rhomboid-hexagonal, J-

././, someii-hat rounded at the

fiids, toward the base bccom-

ing recta iigiilcir, siibqitadrate at

basal margins, those near the

Figure 173. Ambtystegium Kochii

(From Bry. Eur.)

Kochii



PLATE LXXVIII. Amhlyslegium -varium (From Bry. Eur.)
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insertion occasionally slightly colored but not

opaque; branch leaves much smaller and less

slenderly acuminate; spores in spring. Com-
mon in moist shaded places, on soil, at base of

trees, decaying wood, or even on stones. \'ari-

able, especially in size, and often mixed with

other species.

Distinguished from serpens and Kochii as noted

under those species. It grades into irri^uum by

such minute degrees that there are indetermin-

able plants, but in general ini^uum is known by

its less slender apex and stouter less tapering

costa.

Forma ovata Grout, has stem leaves smaller,

more concave, round-ovate, abruptly and nar-

rowly short acuminate, with nearly the outline of

Thelia asprella; quadrate alar cells very numerous
extending up '3 the margin of the body of the

leaf. Type from near St. Louis, Mo., growing

with Eurhynchitim h'unis and Miiinm cuspidalnm.

Differs from A. orthocladon in its more slender

costa, more slender acumination and lack of

highly colored opaque basal cells and in its very

different habitat.

A. irriguum (Wils.) B. & S. Typically aqua-

tic, growing on stones in the bed of streams,

also found along the edges of streams, ponds,

etc., and in swampy places; deep olive lo blackish

green; stems rather thick and tough ivith a feiv

paraphyllia particularly near the insertion of branches

;

stem leaves elongated deltoid-ovate to ovate-lanceo-

ate, gradually long-acuminate viith apex acute,

i_i_^mm long, more or less narrowed to the in-

sertion and slightly decurrent ; branch leaves

smaller and narrower; all rather thick and rigid,

sinuolate to entire; costa very thick and strong

throughout, percurrent or merging into the

Figure 174. Amblystegium irriguum. la. Leaves X 42. lA, if

and td. Basal, median and apical cells of same X 29°. •<».

I.eaf of var. spinifolium X 42. (From Cheney in Botanical

(lazette I



PLATE LXXIX. imblystegtiim tliiviattte. iotms. typica. (From Hry. Eur )
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apex; one or more rows of basal cells enlarged, rectangular, usually thick-walled

and colored, cells above these quadrate to short-oblong, becoming rhomboid-

hexagonal above, 2-4:1 (Boulay and Dixon say 4-6:1), rather thick-walled and

more opaque than in the preceding species; spores in summer. Common, but

the typical form appears rare both here and abroad. It grades into varium from

which it is distinguished as noted under that species. It grades into orthocladou

which is at best only a subspecies, intermediate between irrigmim and forma

brevifolia of /luvimile. Ortboclado)! has shorter, broader, pointed leaves altogether

different in outline from typical iniguuni. Fliiv'uiti/e has the costa still stouter,

especially at the apex, and the leaves subobtuse and less narrowly acuminate.

Var. spinifolium Sch. More robust . than the species; stems 3-i2<^"i in

length; leaves longer and narrower, reaching 1.8""" in length with a thick

long-excurrent costa; upper leaf cells 6-8:1, basal areolation looser. Distinct

from ^y. noteropbi/iim by its narrower leaves and costa only about '2 as wide.

There is a floating aquatic moss about the size of var. spinifolium and with

a similar areolation but with leaves often broadly ovate and sometimes reaching

imm i,^ length, and with the costa much thinner and vanishing in the apex or

below, that probably is this species. In general appearance it resembles var.

spiiiifoliiiw because of its large size, but in leaf outline and areolation and

numerous paraphyllia it resembles forms of y/. filiciitum {Cnitoneuroiu p. 315)-

This form differs from filicinum in its floating unbranched habit and enlarged

basal and alar cells, gradually merging into those above.

My N. Am. Musci Pleurocarpi Nos. 247 and 291 are this form. M. Dupret,

the collector, suggests for this form the name forma Marianopoliltiiici.

A. fluviatile (Sw. ) B. & S. Plants aquatic, floating, with long parallel

branches, dark green or blackish; stem leaves oblong-lanceolate to oblong-

ovate, not so much broader be/on- <is in most species, scarcely narrowed to the

insertion, not decurrent, more gradualh tapering to a blunt point, entire, concave

and occasionally plicate; costa very stout, percurrent and merged into the apex,

typically nearly or quite as broad above as hcloiv ; area of enlarged and rectangular

cells at base larger than in the preceding, these basal cells thick-nailed and often

colored, opaque or pellucid; median and upper cells hexagonal-rhomboid, 4-6:1,

or even longer, very chlorophyllose and more or less indistinct; capsules very long,

narrowly cylindric, suberect, somewhat unsymmetric but scarcely arcuate before

dehiscence, after dehiscence more curved, strongly contracted under the mouth

when dry; spores in summer.

Boulay separates the species into two forms: Forma typica with leaves

2X7^mm^ oblong-lanceolate, loosely imbricate, often somewhat plicate, lower

cells little colored. This form is apparently infrequent. The Bry. Eur. plate

represents Boulay's forma typica. Forma brevifolia; leaves oblong-ovate, 1-1.4X

y2"i'ii tapering to a wide subobtuse apex, concave, basal cells often deeply colored
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Figure 175. i. Hypnum orthocladon P. B. a. Four leaves X 30, from a specimen in the herbarium of

Schwaegrichen from North America and communicated by Palisot. h. Two leaves X 30 from a specimen
in the herbarium of Schwaegrichen; collected by Muhlenberg in North America, c. Two leaves X 30 from
a specimen in the herbarium of Schwaegrichen: collected in Cuba by Ptippig. i/. T.ovver portion of a leaf
'< 135. 2, Leskea varia Hedw. (=^. fariiim) from Pennsylvania (Muhlenberg), a. A leaf X 30. b.

Lower part of the same 135. (From an " original" specimen.) 4. Hypnum fliiviriti/e Sw. a. Two leaves

X 30. b. Lower portion of one of these leaves 135. (From an "original" specimen comniunicated to

Hedwig by Schwartz and preserved in the herbarium of the former.) 8. Hypnum raJicale P. B. from North
America (Palisot and Richard), a. Three leaves X 30. b. Lower portion of one of these leaves X 135. c.

Cells from the middle portion of the same X 135. (From specimens in the herbarium of Schwaegrichen.)
9. Hypnum Heri^enense Austin, from Closter, New Jersey. (Austin "original" specimen.) a. Two leave

X 30. b. Middle portion of one of these leaves X 135. 10. Amblystegium hygrophituin Sch. from Germany.
a. Two leaves X 30. h. Middle portion of one of these leaves X 135.

These figures and their descriptions are taken from M. Cardot's valuable " Revision of the Types of

Hedwig and Schwaegrichen" published in the "Bulletin ,/e I'Herbier Boissier," in 1899. The specimens
marked as "original" were evidently communicated or furnished by the authors, and though not tvpes in every
case certainly should be regarded as authentic. It should be remembered, however, that in those early days
of inferior microscopes material was often mixed and the authors of species themselves had mixtures in their

tvpes. M. Cardot's figures have been presented as being as near authenticity as anvthing available. The
figure of //. Bi-rgenense fails to show the characteristic concavity of the base as shown in Austin's Musci
Appalachiani No. 391.
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and opaque. According to M. Cardot's figures of specimens supposed to be

from the type locality this is probably the typical form (see Fig. 175) aad it

certainly is the more common form with us. It grades into the form which M.
Cardot believes to be A. orthocladon (P. B.) and which is clearly intermediate

between this species and the last, merging into both with such a series of

intergrading forms that it is impossible to tell where one leaves off and the

other begins. Almost identical plants have been referred to irriguiim by Cheney

and to Jlitviatile by Renauld. Until the position of these forms can be better

determined, I have included them under,

A. orthocladon (P. B.) Kindb. Leaves broadly cordate-ovate, either gradu-

ally narrowed to a subobtuse apex or somewhat acuminate in Fig. 175. Stems

more freely branching with shorter branches; stem leaves shorter in most all

cases; one or more rows of basal cells enlarged, thick-walled and usually opaque

and colored; median leaf cells as short as in irrigittim. Common on stones in

brooks in the elevated regions of New England at least, and probably common
throughout our range.

A. noterophilum (SuUiv.) Warnst. is a large (2-15^11 long) moss, harsh and

rigid to the touch, forming close thick tufts when growing out of water, and

crowded floating masses in the water; leaves varying from broadly triangular-

cordate-ovate in the land forms to long -lanceolate in water forms, reaching
2mm or more in length, but usually shorter, i-i.5'""i, characterized by the very

thick, strongly excurrent costa, which is t. to ', the width of the leaf at base

!

lamina commonly of two layers of cells in the basal and costal regions. Grow-

ing in and around springs, especially in calcareous regions. Rare and local.

Not likely to be confused with anything except the var. spiiiifolium of irnguum,

which is a smaller plant, having narrower, more slender-pointed leaves with

costa '_. as wide.

A. riparium B. & S. is very close to forms of Drcptiiioc/adus adiincus Kncijfii

and certainly bears a marked likeness to forms of C. polygamum as well. It is

probable that the structure of these three mosses has been modified by their

subaquatic habitat along similar lines so that their true relationship is obscured.

(See Bryologist for November, 1909.)

The plants are exceedingly variable in size and habit, typically creeping, with

long stems, irregularly branched with rather short, spreading branches, forming

loose mats over various substrata near water or even floating in water in some
of the varieties, reaching lo^m or more in length; stem leaves long, 2-4™"\

rather distant, widely spreading both wet and dry, often subcomplanate,

rarely somewhat secund at ends of stems and branches, broadly ovate-lanceo-

late to elongated -lanceolate, shortly decurrent, somewhat excavate, but not

auriculate, entire, rarely siibserrulate, grodually tapering to a long, slender, flat

acumen; branch leaves like stem leaves, but smaller; costa '.>-''4 length of leaf;
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leaf cells linear, about 9/^ wide and 8-12 (or rarely i^j) limes as long, thin-walled ;

basal cells 8/x wide and 2-3 times as long, subrectangular and often hyaline;

autoicous; capsules oblong-cylindric, inclined and arcuate; spores in spring.

Common in wet places.

For distinctions from C. polygamtim, see under that species. It is

distinguished from forms of Drcpanodadiis aduncus by its inflo-

rescence, and non-auriculate leaves with flat acumen.

Var. longifolium (Schultz) B. & S. is one

of the larger forms, yellowish green to bright

yellow, very slender, little branched; leaves

more distant, usually subcomplanate, narrowly

lanceolate and reaching 5""" long in floating

forms, with a

very long, taper-

ing and almost

Aliform acumen.

Probably with

the range of the

species. Floating

forms grading
between this and /

the species are '

common. ,

Var. fluitans ,

(L. & J.) R. & '\^^

C. Very robust,

I o-20cm long,
floating in shallow water or at the edges of streams; dirty green or yellowish;

leaves 0.8x3.2""", sometimes reaching 4'"'" in length and i""" in width.

Those unfamiliar with these two varieties confuse them because both are

floating forms. The very long narrow leaves with long slender acumen

distinguish longifolium

.

The above are our two principal varieties, but the species is so variable that

one can scarcely make two collections alike. As in Drepanocladits, it is probable

that the form is profoundly afl^ected by the amount of moisture present. In

spite of all these variations the species is not a hard one to recognize, hut the

great variations in size are often puzzling. Some of the smaller forms may be

confused with Amblyslegiiim Kocliii, but this last has much shorter leaf cells, leaves

more abruptly acuminate and often serrulate above.

A. vacillans Sulliv. is a rare moss closely related to ripariiini, and differing

chiefly in the subobtuse apex of the leaves having apical cells rather irregular and

Amhlystcgiiim riparium, leaves and leaf cell
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conspicuously shorter and broader than in ripuriuin. The stem leaves are nar-

rowly lanceolate, long- acuminate, reaching i""" in length in large plants;

branch leaves oblong-lanceolate, less slenderly acuminate; costa extending abo\'e

the middle, in the perichaetial leaves excurrent. N. H., \'t., N. J., Ontario. The
specimens from Georgia and Florida that have been referred to this species,

are, I believe, a different thing, for it is scarcely probable that a subalpine

species of the New England mountains should be found in the lowlands of

the southern states.

Figure 177. Amblystegium 'vaciilans. (From Sulliv. "Icones ")
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SCIAROMIUM Mitt.

Distinguished from Hygroamblyslcgium chiefly by the strongly bordered leaves

and entire lack of paraphyllia. In habitat and gross appearance it is the same,

also in the cellular structure of the leaves.

S. Lescurii (Sulliv.) Broth, is our only species. It '

/

is a blackish green moss growing on stones in brooks '

'.

and is common especially in elevated regions in the y; '

eastern United States. It often grows associated with

Amblystegium orthocladoii and its leaves are about the

same size and shape, so that it can be readily distin- V/

guished by a microscopical examination only. The "''^ '^

border to the leaves, while plain, is not conspicuous and

may be overlooked easily in some cases. Sullivant's

figure will supply all needed details of structure. Spores

mature in spring. ,
,

f''.

SUBFAMILY 6. HYPNE^ f
'

Central strand lacking or thin and few-celled ; leaves

often strongly falcate-secund, without costa or with
1

I

costa short and double (except Hygrohypnum sp.)\ leaf ;|#'''^'*'^' 'ttl^

'

cells linear-flexuose in most species (rhomboidal to

linear-rhomboidal in Amblystegiella); capsules oblong to figure 178. Stiammium

cylindric, typically inclined to horizontal, and unsym- Lescurii, leaf and leaf cells.

metric to strongly curved, but nearly erect and sym-
('•"'"i Snlliv. "Icones.")

metric in some few species; peristome perfect except in some of the species

with erect capsules. This subfamily differs from the last in the slightly

developed costa and longer leaf cells. I/ygrobypiiuw is a connecting link.

KEY TO THE GENERA

1. Branching often regularly pinnate to plumose; lea\es strongly

falcate-secund; costa short and doulile or lacking; alar

cells usua'ly strongly ditlerentiated ;;.

Branching irregular; leaves apparently in two rows, com-

planate costa as in Hypnum P/agiolh,-aiim and Hypnum pralense.

Leaves neither complanate nor strongly secund, or if strongly

secund, with a strongly marked costa 2.

2. Leaf cells short, 2-5;! -Imhlysle^ii-lla.

Leaf cells usually narrowly linearHexuose 5.

3. Costa usually pronounced; aquatic Hygrohypnum.

Costa faint or lacking ^,
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4-. Epidermal cells of capsule strongly colleiichymatous; opercu-

lum beaked Raphidoslegium.

Epidermal cells of capsule not collenchymatous 5.

5. Alar cells little differentiated Plaglothecium species.

Alar cells strongly differentiated, inflated 6.

6. Leaves spreading to squarroseasin Campylium; capsules stri^te. I'lagiolhecium strialellum.

Leaves imbricated; capsules not striate, long-cylindric . . . Hypnum Haldanianum.

7. Aquatic; plants very large and tumid ; leaves usually obtuse

or apiculate Scorpidhim.

Often growing on wet soil but not aquatic; smaller; leaves

acuminate and acute Hypnum.

HYGROHYPNUM Lindb.

Aquatic or snbaqiiatic mosses growing on sloiies in auJ near the beds of brooks, espe-

cially in mountainous regions, often forming extensive mats, more or less filled

in below with sand and gravel. Stems mostly creeping or prostrate, with

ascending branches; central strand present, usually few-celled. Leaves in most

species usually concave, more or less falcate-secund, comparatively short and broad,

soft in texture and often obtuse at apex, rarely acutely acuminate, sometimes apicu-

late, mostly entire or slightly denticulate at apex; costa double, of varying

length, or single and forking, sometimes reaching above the middle; alar cells

plainly differentiated, hyaline, colored, or subopaque in the various species, often

remaining on the stem when leaves are stripped off for examination. Capsules

inclined and unsymmetric, rather short and thick ; peristome perfect.

Nearest to Drepanocladus, from which it is distinguished by its habitat in

running streams and its broader concave more obtuse leaves. Scorpidium is dis-

tinguished from this genus by its gigantic size and rugose leaves; Calliergon by

its habitat and general appearance. Aquatic Raphidostegia are very close to

some species of Hygrohypnum and Limpricht and Brotherus put Hypnum Novte-

Caesarea Austin in this genus, but in general the alar cells of Raphidostegium are

more strongly developed, the costa is shorter or wanting, and the operculum

rostrate. Certain Brachytbecie^e, such as B. plumosum or Eurhynchiuni rusciforme have

a similar habitat and appearance, but are easily distinguished by the acute leaves,

strong single costa and rough seta.

Alar cells large and conspicuous, clear, hyaline or colored, forming distinct decurrcnt

auricles; outer layer of stem cells much enlarged. (See Fig. 161) 2.

Alar cells thick-walled, less distinctly inflated, granulose to subopaque, often colored;

outer layer of steiTi cells not enlarged 3.

Alar cells hyaline and thin-walled ; costa usually reaching the middle iif leaf; dioicous. ochraceum.

Alar cells usually colored and thick-walled, except the outer row or two, which are

usually thin-walled and often hyaline; costa double, short and faint; monoicous . eugyrium.



PLATE I.XXX. Hygro/iy/>riiim oi/iraieiim (From hvy. Eur.) 5-15. Leaves, aa, 150. Apices of leaves. 16.

Lacerate leaf. (15 and 150 are forms rare or wanting with us.)
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3. Leaves serrulate all aroLiiid montanum.

Leaves entire or denticulate at apex onlv 4.

4. Leaves entire; costa single, often forkin.<; in paluslre 5.

Costa short and double; leaves denticulate at apex ditalalum.

5. Plants minute; stem leaves oblong-ovate, obtuse, flat Chsteri.

Plants larger; leaves conca\e paluslre.

H. ochraceum (Turn.) Loeske. Plants large for the genus; stems usually

^-iQciii long, soft and flaccid, pale green with often a yellowish tinge; outer layer

of stem cells large mid lliin-'walled; leaves subsecund or more usually strongly falcate-

secnnd, oblong-ovate to oblong-lanceolate, concave, ^//o"/)//)' />//a//c, often split when
old, narrowed to a longer or shorter oblnse or siibohiiisc iicuwiuali(i)i,enx\ve. e\ce\^t JLt

Figure 179. Hygrohypnum eu^yrhim (From Bry. Eur.). 6-8. Leaves of stem and principal branches. 9-1 +

Leaves of other portions of the plants.

the slightly denticulate apex, varying greatly in comparative length and breadth;

costa variable, itstially single and reaching the middle or beyond, sometimes bifid or

even trifid and occasionally very short; median leaf cells linear-flexuose, 8-14:1,

shorter at apex; basal cells broader and shorter; decurrcnt alar cells suddenly en-

larged, inflated and hyaline, thin-walled, frequently a single row of 5 or 6 hyaline

cells runs up the basal margin: dioicous; spores in spring or early summer. Our
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most common species and exceedingly variable, yet some of the leaves on a

plant are almost sure to show the strong costa and obtuse denticulate apex, and

all show the hyaline alar cells, which, in most specimens, are more abruptly en-

larged to the decurrent auricles than is indicated in the figure. We have varietal

forms in which the leaves are not at all falcate or secund or are complanate, but

1 consider them mainly habitat forms. Almost any mountain stream in northern

or central North America will yield this species.

H. eugyrium (B. & S.) Loeske. Plants forming wide dense sand-filled mats

on rocks in mountain streams; leaves more or less secund, loosely imbricated

and very concave^ giving the branches a turgid appearance, oblong-ovate, short,

acuminate and usually acute, narrowed but not rounded at base, entire or

slightly denticulate at apex; costa double, short and faint; median leaf cells linear,

8-10: 1, shorter at apex; alar cells suddenly enlarged and inflated, the inner thick-

walled and usually colored, the outer thinner walled and often hyaline: monoicous;

spores in spring. Not rare, but apparently most of our plants are

Var. Mackayi (Schimp.) Broth., leaves less strongly falcate-secund, broadly

oblong, less acuminate.

H. dilatatum (Wils.) Loeske. Plants resembling in gross appearance small

> forms of Eurhyncbium rusciforme.

hlasily distinguished from all our

other mosses having a similar

habitat by its broadly oval to almost

circular, short-acuminate to apiculate

leaves, slightly denticulate at apex,

with costa short and double, rarely

single and longer. The leaf cells are

f linear-flexuose, 10-15:1; alar cells

enlarged, subquadrate to elongated

motle

Figure 180. Hygroliypnum ditatatum (Figs. 1-5 from Bry. Eur. +4, alar cells)

represented a plant X3, and leaves and capsule Xio.
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hexagonal, frequently colored; spores in summer. Common in mountain brooks

on stones. This is the Hypniim molle of the Bryologia Europea and many other

authors. The true Hypnum molle Dicks, probably does not occur in our range

although it is found in the western mountains. Its leaves are narrower propor-

tionately, widely ovate, short-acuminate and obtuse; leaf cells 5-8:1.

H. paliistre (Huds.) Loeske. Exceedingly variable, and very rare in our

range, more frequent in the Rockies and westward, common in Europe. Slender

to robust, dark to yellowish green, forming rather loose mats on stones in and

near streams; branches, in some forms, hooked or curved at the ends; leaves

sometimes closely imbricated all around the stems rendering them julaceous and

shining, sometimes more or less falcate-secund, concave with margins incurved,

especially toward the apex, ovate-oblong, variable toward apex, acuminate and

obtuse or acute, or rounded and obtuse or apiculate, never with a long slender

acumination, entire throughout, 1-1.5'"'" long; costa usually single and forking,

reaching the middle of leaf or beyond, but in some cases it may be short, faint

and double; median leaf cells 5-10:1; quadrate alar cells few, plainly enlarged

but comparatively rather small and opaque as a rule. Much of the material found

in N. American herbaria consists of aberrant forms of H. ochraceum, distin-

guished at once by the outer layer of stem cells if other characters fail.

H. Closteri (Aust.) {Amblyslegium Holzingeri R. & C). Plants very slender;

stems denuded of leaves below; stem leaves oblong-ovate, costate, scarcely aciiminnle,

obtuse, not secitnd or scarcely so; branch leaves of the almost fla^^eUiform brauchcs

broadly ovate-obtuse, flat and often scarcely costate. It might be taken for a

minute form of mnllc but for the strong costa of the stem leaves and absolutely

entire leaf margins. Mountain brooks, probably throughout our range; rare.

H. montanum (Wils.) Broth, is an alpine or subalpine moss found in the

mountains of New England and in Canada and Newfoundland. It is a small

species growing in wide mats on wet rocks; central strand lacking; leaves falcate-

secund to subsquarrose, broadly ovate-lanceolate, acuminate and acute, serrulate

nearly or quite to base, margin reflexed below; costa short and double or lacking;

leaf cells 6-10:1, shorter at base and apex. I find some leaf-like paraphyllia present,

though other authors say nothing about them. I consider this one of the most

distinct species of the genus, in spite of the fact that Sullivant stated that it is

close to palustre.

SCORPIDIUM (Schimp.) Limpr.

S. scorpioides (L.) Limpr. Aquatic, very robust, one of the largest of mosses,

reaching J'*'" in length, divisions little branched or with short branches; forming

large soft masses of a dark or brownish green, often reddish, sometimes

nearly black; branches ami brancblets curved at ends, very turgid by reason of the
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very concave imbricated leaici ; leaves more or less falcate-seciind; stem leaves

2-4X i.4-2"i'ii, not plicate but rugose when dry, broadly ovate-oblong, narrowed to

the insertion, not deciirreiii, abruptly narrowed to an obtuse or apiculate apex,

entire (occasionally acute or acuminate and slightly denticulate at apex); costa

faint, short and double, or even lacking; median leaf cells narrowly linear-

flexuose, 15:1, thick-walled, a few at the insertion shorter and wider, a few at

extreme angles somewhat inflated and thinner-walled: dioicous: seta very long,

4-6cni; capsule strongly curved from cut erect neck, plicate and contracted under the

mouth when dry; peristome perfect; annulus very large; spores in late summer.

Bogs throughout our range, but not common. Distinguished from Callicrgon by

its aquatic habitat, great size and dark color. Drcpanocladus //llsoni approaches

it in size, but in D. Jf^ihoiii the leaves are costate and slenderly acuminate.

HYPNUM L.

Plants usually more or less regularly pinnatelv branched, often plumose in

appearance, h.ta.ve.'s, fakale-secnnd and in most species apparently arranged in two

rows, giving the stems a somewhat flattened appearance on one side (usually the

upper) and a bristly appearance on the opposite side. Leaves in most cases long-

acuminate; costa short and double, or lacking entirely; leaf cells linear-fiexuose,

4-20:1, shorter at base; alar cells more or less plainly dififerentiated, often en-

larged, hyaline or colored. Paraphyllia present in all our species, few or found

only in axils of branches in some cases. Central strand in stem usually present,

but-few celled. Capsules subcylindric, more or less curved and cernuous ;
peris-

tome perfect (excl. H. tentiirostris)

.

IVIost of the mosses of this genus have a very similar appearance, due to the

leaf arrangement described above and the regularly pinnate and two-ranked

branching. Exceptions are Haldanianum with its irregular branching; leaves

equally spreading, not falcate. H. patiently, H . pratense and forms of H. ciipressi-

forme are irregularly pinnate. The species grow on all sorts of habitats but

many have a marked preference for decaying wood. H. imponens is one of our

most common and typical species. Its capsule, however, is more nearly straight

and erect than in most species.

KEY

1. Alar cells inflated, pellucid, liyaliiie or colored. (Forms of cupri'ssiforme may be

sought here) i.

Alar cells scarcely inflated, often small and quadrate, \l\rlili-, and curfifolium

may be sought here) ii.

2. Leaves not falcate or secund v
Leaves secund, usually strongly falcate-secund +.

3. Leaves ovate, short-acuminate; inflated alar cells numerous, forn\ing distinct

auricles Hatdaniaiium.
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Leaves ovate-lanceolate, long and slenderly acuminate, not auricled ; differ-

entiated alar cells few, not much enlarged pralense.

4. Leaves entire or serrulate above only 5.

Leaves strongly serrate above ; inflated alar cells very conspicuous g.

5. Inflated alar cells numerous and conspicuous; capsules plicate when dry . . . Palienlia-.

Inflated alar cells rather feu 6.

6. Not regularly pinnate ; habit of Plagiothetium pralense.

Regularly pinnate 7.

7. Stems reddish ; capsules cylindric, little curved and suberect impoiieiis.

Stems not noticeably reddish ; capsules curved and inclined 8.

S. Plants small, yellowish ; capsules not plicate fertile.

Plants larger, dark green; capsules plicate when dry curvifolium.

g. Leaves in two rows, appearing more or less complanate ; capsules curved and

inclined ; cilia of peristome one or two 10.

Leaves not appearing complanate ; capsules erect and symmetric or nearly so ;

cilia none or rudimentary leniiiroslris.

10. Plants larger, bright glossy yellow-green ; urn of capsule twice the length of

operculum recurtaiis.

Plants smaller, usually darker green, growing at high altitudes; urn about

the length of operculiim delicatulum.

Figure 181. Leaves, leaf structure and paraphyllia of Hypnum Crista-castrensis (From Bry. Eur.



HYPNACEAE 349

11. Plants \ery large and beautifully plumosely branched ; leaves plicate Cnsla-caslremis.

Plants smaller, less plumose; leaves not plicate 12.

12. Stems reddish; quadrate alar cells not very numerous impoiiens.

Stems not noticeably reddish ; quadrate alar cells numerous 13.

13. Leaves cordate at base molluscum.

Leaves not cordate at base 14.

14. Leaves entire or serrulate above cuprnsiforme.

Leaves serrate above, serrulate nearly or quite to base i v
15. Capsules 2.5-3"""' loiigt cur\ed anil somewhat contracted below the mouth

when dry rf-l)tile.

Capsules i-i.^"""' long, symmetric and not contracted below the mouth; plants

of high altitudes only pn/lesceiu.

^:f-:jX.

':/ '^

.T^*

S'^'

-#. -^jli^l

Figure 182. Uypnum Crisln-caslrensis (slightly reduced)

SUBGENUS PTILIUM

H. Crista-castrensis L. Plants robust, rigid and pimiic-likc; hrii^bl ycl/o-iv-green

(ibovt\ darker and brownish below; recognizable at once by the strikingly regu-

lar and plumose branching, the branclwi nboiil equal in length, except at the triangu-

lar end of frond; paraphyllia numerous; leaves plicate; stem leaves crowded, thin,

shaped as figured, 2.^-2.']'^'^ long, entire at base, sharply serrulate above; median
leaf cells linear-vermicular, 10.20:1; basal shorter; alar broader and clear.



350 MOSSES WITH HAND-LENS AND MICROSCOPE

well represented in the figure; branch leaves smaller, narrower, 1.8x0.4"'"!:

dioicous; capsules large, horizontal, curved; spores in late summer or autumn.

Common in mountainous regions on earth, rotten wood, etc., but reaches its

full development in deep moimtain woods.

mollusaun

FicLiRK 1S3. llypnuin mdlluscnm. fFrom Brv. Eur.)

SUBGENUS CTENIDIUM

H. molluscum Hedw. Plants typically bright golden green, closely and

regularly pinnate, plumose, but smaller and less perfectly plumose than the last,

especially in imperfectly developed forms; stems reaching IC"' in length, pros-

trate or suberect in dense tufts, growing on earth or sometimes on stones, especi-

ally in regions where lime is present in the soil or water; \enves fulcale-seciiitd to

circulate; stem leaves 1:8-2.5"!"' long, cordate- triangular and auricula te at base,

slenderly long-acuminate, often somewhat plicate, and crisped and undulate near
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apex when dry, giving the plants a soft feathery appearance; margins phine

iind strongly serrate, especially at base, decurrent; costa short and double or lacking
;

leaf cells 8-15 :i, the projecting corners making the leaf somewhat rough as in Bryhnia;

basal cells broader; alar cells irregularly quadrate-hexagonal, not much enlarged,

hyaline or colored, chlorophyllose in young leaves ; branch leaves much smaller

and narrower; paraphyllia few, at base of branches: dioicous; capsule short, hor-

izontal, curved ; operculum long and narrowly acute ; spores in summer, infre-

quent. The L. & J. Manual says, "Mostly in mountain regions," but I find it

rare in the mountains of New England and common in the vicinity of New
York City. Probably common throughout the southern part of our range.

Hardly any of our American material is identical with the common European

uiolluscum. It is much less closely pinnate, branches not hooked at the end,

with leaves more distant and less falcate. It is often a dark olive-green and is

probably near var. fastigiatum Bosw.

SUBGENUS STEREODON

H. impbnens Hedvv. Forming rather thin but densely interwoven mats of a

darker green than in molluscum; J^^

stems reddish -broivn, prostrate, il^r^"'-.

rather regularly pmnately branch- -'^v^^i; -

ing, but rarely completely pinnate if \' V-V'.' ..

to the end; paraphyllia numerous, "..'':,'. i. \

broad, often cilialc; stem leaves \;, V'.^^,:

scarcely decurrent, broadly ovate

at base and gradually lanceolate-

acuminate above, 2 \ 0.6""^ , serrula te

below, serrate above, with margijis

usually narrowly recurved helozv

;

costa short and double or lack-

ing; median leaf cells linear-ver-

micular, reaching 10:1, broader at

base and colored, often a briglit

brownish orange; alar cells sub-

quadrate, a few at the extreme

angles slightly inflated, clear but ^^^'
colored, all forming small bin ilis-

tinct auricles of a rich orange-

brown: dioicous; perichactial leaves
^r , I 1- J •

)
FicLRE 184. a. H\fnum Crisla-castremis xi. (.Branch

/./m//*-,- capsules cyhndnc, nearly ^ ,„ .. Caps>,le> x.o. A. /y.[»«/.,„.,„ x .. ^. Capsules

erect, slightly curved; spores in of same x 10.
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autumn or early winter. One of our commonest Hypnums, growing almost

exclusively on rotten wood with us, abundant from Canada to Florida in moist

shady places. Often confused with the next, with forms of which it appears to

Figure 185. Hypniim impnnens Leaf, leaf structure and parapliyllla (From Bry. Eur.).

See also Figs. 1S4 and 186.

intergrade, but the area of auricular cells is much smaller in this species and

the extreme alar cells more inflated, this taken with the italicised characters

makes ordinary forms easy to distinguish.

H. cupressiforme L. Closely related to the last but typically easily dis-

tinguished ; very variable, especially in size, and in some varieties likely to be

confused. ParaphyUia fewer and narrower; stems greenish, less regularly pinnate,

less rigid and stouter in appearance; stem leaves entire, or serrulate above only,

narrower, slightly decurrent, plane at margins or nearly so, area of subquadrate

alar cells much larger, granular and as a rule not distinct as figured unless cleared,

little inflated at extreme angles, but a few cells are larger and clearer, leaf bases

usually not colored except at the angles: dioicous
;
perichaetial leaves not plicate

;

spores in late autumn or early winter. Growing on stones, bases of trees, earth,

etc. Common in Europe, but local with us. It seems not rare along the coast

from Massachusetts to New York. It or its varieties occur from Newfoundland

to Minnesota and southwards to the limit of our range at least. It is rarely

sent for determination and the specimens are mostly depauperate and sterile.

Hardly any two specimens are alike, there being great differences in size and

dififerences in regularity of branching and in color, and in length, curvature and

acumination of the leaves. We have
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Var. filiforme Brid. with very long slender parallel branches forming thin
smooth patches and ha\ ing very small leaves, "very regularly and neatly imbri-
cated in two rows, falcate-secund or hamate, usually denticulate." Some of the
material referred to this variety is

Var. resupinatum (Wils.) Schimp. Branches filiform, erect or ascending;
leaves straight or only slightly curved, narrow, oblong - lanceolate ; alar cells

sometimes large: capsule erect and symmetric or nearly so; operculum rostrate.

Flta'Rt i86. Hypmim ciiprenifarme (after Limpriclit). a. Stem leaf X 22 and A, alar cells >: 150 o( var
ericeliirum. The alar cells are typical of //. imponens. d. Stem leaves X 22 of var. uibjitlaceiim

. /. Stem
leaf X 22,,c, alar ceWs X 150. and c. capsule '< 15, of var. elalu,n. TI.ese alar cells are typical of the species.

Var. ericetorum B. & S. Approaching very closely to //. imponens in general
appearance and structure of alar cells. Of this I have seen no American forms
that were typical of the variety but only those approaching it.

Var. ubjulaceum Molendo. A form usually growing on cold barren sub-
strata. Stems and branches subjulaceous, leaves closely imbricated, broadly ovate,
abruptly narrowed to a slender acumination, less curved than in the species.

H. molliiscum and H. reptile are the only two of our Hypnums that have an
equal area of subquadrate alar cells; the cordate leaf base of the former and the
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small size and sharp serration of the leaves of the latter will prevent confusion.

H. curvifoliiim often appears much like forms of ciipressiforme, but its few sub-

quadrate alar cells and its subcordate leaf base are good distinctions. Forms

of the species resemble Amblyste^iella adnata. For distinctions see that species.

H. curvifolium Hedw. Resembles H. imponeiis in general appearance, but is

rather larger and more i^idely complanale-seciind. Branching typically regularly

pinnate but often irregularly pinnate, branches unequal ; leaves very regularly and

evenly fakale-secnnd in two rows, giving a characlerislic plailed appearance to the plants;

stem leaves entire or serrulate above, concave with plane margms, ohlong-ovate to

elongated triangnlar-ova/e, long-acuminate with acumen channeled, not so abruptly

IF*^^

Figure 187. Ilypnum cur-vifolium. 6, 7, and 8 from Sulliv. "Icones.

In the others, plant X 2, tips of branches X 4. and capsules X 4.

narrowed as in the two preceding species; base abruptly narrowed to the inser-

tion, siibcordiile and sligblly decitncnK //"' dccurrent cells enlarged, thin-ivalled and

hsainic ; a feiv alar lel/s si(/i//ii(idriite, the median linear-vermicular, very narrow,

basal more or less colored; costa entirely lacking or short and double: dioicous;

perichaetial leaves plicate; capsules strongly plicate when dry and emptv; spores

in spring. Growing in large mats on various substrata around brooks in cool

wet places. Common in elevated regions. There is a great variation in robust-

ness and in width and serration of leaves, but in fruit the plicate capsules fur-

nish a character that will at once distinguish it from all closely related species

except the next. When sterile the basal angles of the leaves are not likely to

be confused with any other species.

H. Patientiae Lindb. Often confused with //. ciirvijoHum but usually larger,

more yellowish-green, more erect and irregularly branched. Stem leaves strongly

falcate-secund and not so strongly complanate and lacking the plaited appear-
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ance, entire except at extreme apex, 2-2 '_•""" long, narrowed at insertion but 110/

cordate, with very conspicuous dcciirrcnl auricles composed of inflated hyaline thin-

walled cells: dioicous; pericha-tial leaves plicate; capsules plicate as in ciirvi-

jolium, sparingly produced ; spores in spring. Common on the ground in

swamps and wet places. Referred to in the L. & J. Manual in the note under

curvifoHiim. This species is almost as variable as ctipressiforme, varying from pale

lax prostrate forms with the habit of pratense, to robust, suberect, little branched

forms with the appearance of a Drepanocladiis. Commonly yellowish green and

often very light colored, but I have collected specimens growing in water that

were almost black. The leaves may be broad and short with almost the outline

of a Hyi^robypnani, almost symmetric and nearly flat, or in other forms much
narrower, concave, long-acuminate and somewhat plicate. The basal angles may
be almost as rounded as in cttrvifoliiim or may have the outline of pratense. But

in all these forms are

found the large hyaline in-

flated alar cells and plicate

capsules. Sterile forms

approach pratense s o

closely in some cases as

to render determination

uncertain, but these forms

are infrequent.

Var. elatumSchimp. is

the extreme of the erect

robust plant with the

Drepanocladiis habit and

narrow slenderly acumi-

nate leaves.

Var. deiiiissum Schinip. is the lax yellowish creeping form with the habit of

pratense.

H. pratense Koch. Bright green, complanate-flattened with a Neckera or

Pla^iotlieciiim habit; leaves slightly concave, often nearly flat, frequently ser-

rulate at apex, less falcate and less secund than in Patientite; enlarged alar

cells few, less inflated and less distinctly marked ofif, more often colored:

dioicous; pericha-tial leaves plicate; capsules not plicate, rarely produced;
spores in spring. A moss of swamps, not abundant but apparently widely spread.

H. fertile Sendt. Resembles small forms of H. iniponens, but is of a lighter,

more yelloivisli i^rcen. Plants regularly and evenly pinnate; stem leaves not plicate

or decurrent but subclasping at base, strongly secund, falcate to subcircinate,

2x0.5'"'", oblong-lanceolate, very long- and narrowly acuminate, narrowed at inser-

tion; margins slightly reflexed near the base, serrulate at apex, costa short and

KiGiRt: 188 H\f>iium I'atieiiu.e (after Liinprichtl
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msuku,

double or lacking; median leaf cells linear-flexuose, reaching 15:1; differentiated

alar cells very few, those at the extreme angles just below where the narrowing begins

arc thin-walled, inflated and hyaline, about as many cells immediately bordering
these are small subquadrate and subopaque: monoicous; perichastial leaves

plicate; capsules curved and somewhat contracted under the mouth when dry;

spores in early sum-

mer. On decaying
wood in cool, elevated

wooded regions, not

common. A beautiful

little species about

the size of H . reptile

from which it is easily

distinguished by its

color and its alar cells.

!• rom iniponens it is

distinguished by these

and by its more curved

capsules. Its alar cells

are more like those

of curvifolium than

any other species, but

the two are not likely

to be confused because of the difference in size and the much broader leaves

of curvifolium.

H. reptile Mx. Plants small, dark green, more or less regularly pinnate but

so closely interwoven that the pinnate branching is not as conspicuous as in the preceding

species, approaching Aniblystegiella adnata in appearance as the branches appear

almost julaceous from the upper side, but the bristly points of the falcate-secund

leaves are easily seen on the under side in most cases; stem leaves long and

slenderly lanceolate-acuminate from an ovate base, slightly and narrowly decur-

rent, about 1x0.5"!^'; margins revolute and serrulate below, strongly serrate above;

median cells linear-rhomboidal to linear-flexuose, 6-10:1, quadrate alar cells very

numerous and subopaque much as in cupressiforme, not hyaline or inflated, all basal

cells shorter and more or less colored: monoicous; perichastial leaves plicate;

capsules about J.5""" long, subcylindric and somewhat inclined, shrinking most

at the under side of the mouth so that the operculum points almost at right angles

to the lower portion of the capsule; spores in midsummer. Common on the bases of

trees, stones and decaying wood in shaded places in elevated regions, less fre-

quent at low levels. At about 2,500 feet its place is more or less taken by the

next. The abundant midsummer fruiting of this species makes it easy to

:^|lll

Figure 189. Hypnum fertile (From Bry. Eur.). Alar cells not n-ell figured
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recognize, although the leaves vary a good deal in width and slenderness of

acumen. There are forms which intergrade with the next but they are not

abundant. Depauperate lowland forms are confused with Jmblystegiella adnata,

but H. reptile has much more slenderly acuminate leaves, always serrate, and a

plainly beaked operculum.

H. pallescens ( Hedw. ) B. & S. is an alpine development of the preceding.

It grows on the bark of trees at high altitudes, and is less regularly pinnate;

leaves more slenderly acuminate, less serrate with a smaller area of quadrate alar cells

and capsules about '2 the length of those of reptile, nearly symmetric and erect, not

shriiikin<^ under the mouth zihen

dry; spores in late summer.
This can usually be distin-

guished at sight by the thinner

mats of a more silky appear-

ance, due to the slender, less

closely imbricated leaves, by

the branches often curved at

the ends and by the short

symmetric capsules. Accord-

ing to Mrs. Britton, Hypnum
Jamesii (Sulliv.) L. & J. is a

synonym of this species.

Figure 190. Il\finim reptili- (From Bry. Eur.
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SUBGENUS HETEROPHYLLIUM

H. Haldanianum Grev. Plants in loose wide mats usually dark or brownish

green with the habit of Brachythcchim oxycladon, irregularly branching; leaves

not falcate or secund, loosely and
'/ nearly evenly imbricate; para-

'

.'f
phyllia large and numerous ; stem

leaves )iot deciirrent, broadly oviUe-

laitceolate to oblong-ovate, rather

rapidly narrowed to a short but

ilcnder acumen, very concave; mar-

gins plane and entire; median cells

linear-flexuose, \2-i%:\; area of en-

larged and inflated alar cells large

and forming distinct auricles bordered

above by a line of smaller sub-

opaque quadrate cells: monoi-

cous ; capsules long cylindric, with

lid 2.5-3""^ long, suberecl or in-

clined, somewhat curved; lid

short-beaked ; spores in late fall

and winter. Cominon on decayed

wood in cool shaded places, more

abundant in elevated regions. Its

straight leaves make it look more

like a Brachythecium than any of

the other species, but otherwise

it seems clearly to belong here.

SUBGENUS
PSEUDO-RAPHIDOSTEGIUM

H. recurvans (Mx.) Schwaegr.

Plants ycllo-ivish green, very glossy,

rather irregularly branched;

leaves strongly falcate- secund

except in slender or depauperate

forms ; stem leaves ovate-lanceo-

late, slenderly long- acuminate,

,, ,, . ,, ,
not decurrent, somewhat concave;

Figure 191. Ilypnum HaLiaiuanum (Leaves and

leaf structure from Bry. Eur.) marguis usually somewhat reflexcd
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curvans. For

Plate St. 1

5*^-

narkings

below, very sharply scrrale above; costa lacking or short and double ; median cells

linear-Hexuose, basal broader and shorter and usually somewhat colored; (// the

extreme angles are four to eight very iinuh e)ilarged and inflated hyaline or colored cells,

three or four above these along the margin smaller and subquadrate: dioicous;

perichastial leaves strongly spinose- den-

tate above, not plicate; capsule oblong-

ovoid, curved and oblique, lid long-beaked^

about 'j length of urn; annuliis present;

spores in November and December. Com-
mon on decayed wood and soil at base

of trees in moist shaded places; more
abundant in elevated regions, varying a

great deal in general habit and robustness.

This species and the two following

have usually been put in '/{jipidostegiiini

but Brotherus places them with the

preceding species and I am inclined to

agree with him. The strongly beaked Figure 192. iiy/'nu

opercula, inflated alar cells and spinose-

serrate leaves distinguish these three from all the rest ot this genus.

H. laxepatulum L. & J. (//. delicatuluni (James) in key). At high eleva-

tions recurvans grades into this species, a smaller, darker, less glossy moss,

growing in thinner mats, having the leaves less constantly falcate-secund, seta

shorter, operculum as long as the shorter urn, annulus lacking.

Mrs. Britton states that cilia are present as in recurvans even in the type

specimen. Intermediate and puzzling forms are not rare. The markings of peris-

tome teeth and the structure of alar cells is practically the same in both species.

H. tenuirostris (B. & S.) (//. cylindricarpum. L & J. Manual) is a rather

rare moss of cool or elevated regions extending north to Connecticut, central

New York and northern Pennsylvania; more abundant southwards, often con-

fused with laxepatulum when sterile, hut the leaves, though falcate-secund and

serrate in much the same way, are not at all complanate as in the preceding two

species and are more narrowly lanceolate; the margins are strongly reflexed to

base of acumen, and above the inflated alar cells are several small subopaque cells

which are quadrate, usually some transversely elongated as in Aniblystegium serpens.

Leaves of laxapatuluni and tenuirostris can be found that are very much alike,

but a great majority of the leaves of the latter have a conspicuously large num-

ber of these subopaque cells, some of which are broader than long. The stems

are also very brittle and it is diflicult to get leaves off so as to show the alar

cells satisfactorily. In fruit there can be no confusion for the capsules are erect

and symmetric ; annulus lacking and cilia of peristome rudimentary or lacking.



PLATE LXXXI. Ilvpiiinn lii.\ef>a!uium (From Sulliv. "Icones."
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RAPHIDOSTEGIUM (B. & S.) De Not.

Mostly slender niosses with irregular branching; paraphyllia lacking; leaves

symmetric and equally spreading or somewhat secund, narrowed to the inser-

tion, not Recurrent, concave, not plicate; tiuir^ins entire or nearly so {except in Nova"-

Ctesarde), strongly reflexed in most cases; costa lacking or short and double;

leaf cells linear-flexuose, shorter and broader at base; at basal angles, j-8 large

inflated pellucid, hyaline or colored cells, very conspicuous: capsules small, oblong-

ovoid, more or less unsymmetric and inclined (excl. R. adnatiim); lid beaked,

peristome usually perfect. Cell walls of outer layer of capsule strongly col-

lenchymatous (i.e. strongly nodulose at points of intersection), in all our

species except Nova-Casarea. This genus differs from llypniini, subgenus

Pseiido-Raphidostegium, in the lack of paraphyllia, less falcate and scarcely secund

or serrate leaves, and in the characteristic cell walls of the capsules. All

southern, reaching our range as a northern limit. The leaves described in this

genus are from the middle of the branches.

KEY

1. flaiUs growing on trees, of Pylaiiia habit; capsules erect and svmmetric or

nearly so adnatum.

Plants growing on rocks and stones, capsules inclined to horizontal 2.

2. Leaves suborbicular, serrate Soirf-Casarere.

Leaves oblong-ovate to oblong-lanceolate ; entire or slightly serrulate 3.

3. Plants large; leaves 2-2.5""" '°"g Marylandicum.

Plants smaller; leaves 1.5""" long or less Caroliniatiutii.

R. adnatum (Mx.) B. & S. {Hypniim microcarpum L. & J. Manual). Plants

in rather small thin mats, green to golden green; stems prostrate; branches

rather short, suberect, often curved at ends; leaves rather closely imbricate when

dry, narrowly ohlong-lanceolatc, short-acuminate; margins broadly reflexed, entire or

nearly so; median cells linear-fusiform, somewhat flexuose; just above the in-

Hated alar cells is a group of quadrate to subrectangular cells, little or not at

all inflated: monoicous ; capsules small, oblong-ovoid, erect and symmetric or

nearly so; annulus lacking; peristome teeth with a much heavier median line

than in most cases ; cilia single and short ; spores sumtrier to autumn. Com-
mon in the South and extending northward to northern Pennsylvania, New
Jersey and Rhode Island. Distinguished by its habitat on the bark of living

trees and its Pylaisia habit and erect capsules.

I can find no plants of this genus growing on trees and having curved

strongly inclined capsules, neither can I find plants growing on stones that have

erect and symmetric capsules. I am convinced that the form with inclined and

unsymmetric capsules described bv Sullivaiit as var. anisocarpon (H. adniixluni



PLATE LXXXII. RaphiJoslemm adnatum (From Siilliv. "Icoiies"), The inflated alar cells are not cor-

rectly represeiiteit a.iJ the fine lines on the peristome should be transverse instead of longitudinal.
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Sulliv.) belongs rather to R. Ciiro/iiiiiniiiin, from which 1 can see little to separate

it except characters due wholly or in part to its habitat on stones in woods

instead of wet rocks in or near streams. Our plant certainly is not the same

as Wright's from Cuba, specimens of which I have had the privilege of seeing

through the courtesy of Mrs. Britton. The leaf cells in Wright's plant are

narrower and the capsule walls are not coUenchymatous.

R. Carolinianum (C. M.) J. & S. Larger than the last, darker green, dirty

green below, growing on wet rocks ; branches less erect, often little or not at

all curved; leaves broader, acute ralher than acuminate, more often serrulate at

apex, less secund and with margin more broadly reflexed all the way around
;

capsules curveii and inclined, constricted under the mouth when dry; cilia one or two

:

spores in summer. Common in the southern states, extending north to Canada

but apparently rare north of New Jersey. This species is very close to the

European R. demissum (Wils.) De Not., but Mrs. Britton thinks the two are

distinct, as she has been unable to find on American plants the stomata with

four guard cells which, according to Limpricht, are characteristic of demissum.

She also records other slight differences.

\^ir. admixtum (Sulliv.) also grows on stones but in drier situations,

usually in moist woods. The plants are usually lighter green, with branches

shorter and more erect and more curved at the ends when dry; leaves more
closely imbricated when dry, smaller and usually narrower. In dry situations the

plants resemble adnatum in appearance but always have cernuous curved cap-

sules, at the other extreme it grades imperceptibly into Carolinianum. Massa.

chusetts to Florida, apparently more abundant near the coast.

R. Marylandicum (C. M.) J. & S. Much larger than the preceding, dark green,

growing on wet rocks in cool shaded places, especially mountain ravines, some-

what resembling Brachythecium plumnsnm in appearance and habit, but rather

more prostrate; stems reaching n''" in length, but usually shorter; leases often

somewhat secund, especially at ends of stem and branches; leaves oblong-ovate,

acute to short-acuminate, about 2.^.x i""", very concave, margins less rejle.xed and

leaf cells more narrowly linear and longer than in the preceding; basal shorter

and strongly colored ; inflated alar cells very large; capsules scarcely larger than

in the last, very small for the size of the gametophyte ; strongly contracted

under the mouth when dry. Common in the mountains from V^irginia south-

ward, extending north to the White Mountains. Easily confused with

Hygrohypnum eugyrium when sterile.

R. Novae-Csesareae (Aust.) R. & C. Plants small, yellowish green; stems

prostrate, slender, little branched ; leaves often somewhat secund, suborbicular,

acuminate, serrate at apex; very concave, margins somewhat reflexed below;

median cells linear-flexuose; alar inflated ; but less strongly so than in our other

species; dioicous; capsules collected but once, horizontal ; operculum beaked;
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capsule walls not collenchymatous. On wet rocks

in cool ravines. Pennsylvania and New Jersey and

southward in the mountains; rare and not abundant

in regions where it occurs.

PLAGIOTHECIUM B. & S.

Mostly loosely tufted glossy mosses, growing on

moist stones and earth, roots of trees and decaying

wood, irregularly branching; stems and branches

appearing flattened by reason of the complanate

leaves (except in Rofseaiium,pii/che//iini'and slrhilelliivi ).

The twisting to the sides makes some of the leaves

^ unsvmmetrical, (except in the species named above)

but otherwise they are symmetrical. Stems and

branches often ending in flagella or stolons
;

para-
' phyllia lacking. Stem and branch leaves usually

)£ ' ' ""
''

J'll't'l much alike, ovate to ovate-lanceolate or oblong-

F.GURR ,9,. RapiuJ.sug.um lanceolate, little concave, margins usually plane; dif-

Novce-C,esare,e. (From Sulliv. ferentiated alar cells few (except in striatelliim and
"''^'""^*"' liitebricolor)\ median cells long, linear -flexuose to

linear-rhomboidal ; costa lacking, or short and double, or forking. Capsules

oblong-ovoid to cylindric, usually inclined and more or less unsymmetric (except

latebricolor and Lcliiiii).

P. striiUcllimi, because of squarrose leaves and inflated alar cells, is likely to

be sought under Cunipyliiim. Hypiiiiw prnlcnse forms are apt to be sought under

P/iigiotbeciinii because of the complanate leaves. The two subgenera are, by many

authors, treated as separate genera, and there are good reasons for so doings

but in a work of this kind conservatism is believed to be most helpful.

KEY

Mostly very slender plants, light yellowish green to whitish, glossy : leaves little

or not at all decurrent; median leaf cells narrowly linear, alar little or not

at all differentiated ; capsules not plicate (except in tiirfaceiim) hoplerygiiim.

LIsually larger, darker green; leaves decurrent; leaf cells wider; alar clearly

differentiated ; capsules often plicate Eiiplas^iollit-niim.

liOPTERYGIUM MITT.

1. Leaves complanate 2.

Leaves not complanate, entire pulchelliim.

2. Leaves entire, scarcely a trace of serration on anv leaf ; cortical cells of stem

very large ; plants of cold ravines, growing mosllv in moist crevices of ledges. MudU-riaiium.

Leaves (some or all) more or less serrate 3.
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3. Leaves strongly serrate in the upper half

Leaves serrulate at or near apex only

4. Plants very slender, usually growing on decayed wood or humus, sometimes on soil.

Plants largest of the subgenus, resembling Etiplagiolhecirini, growing on earth

and stones

5. Plants dark green; leaves distant, apex usually bluntish as in Eurhyiichium hiniu.

Plants lighter green, usually yellowish and glossy ; leaves closer, not blunt . . .

6. Leaves short -acuminate ; capsule not striate ; operculum rostrate

Leaves long and slenderly acuminate ; capsules somewhat striate when dry and

empty ; operculum conic

7. Plants light yellowish green; costa very faint or none; growing chiefly in the

lowlands from Long Island southwards

Plants not yellowish, often dark green ; costa e\'idcnt, often reaching the middle

of the leaf; growing in cool ravines and oji mountains

ii^tijl>hitum.

deplaiiatum.

Groulii.

lurfaceiim.

KUPLAGIOTHECIUM

Leaves not complanate, squarrose-spreading ; capsule strongly striate slriaidtum.

Leaves complanate (excl. Roeseanum) 2.

Plants very slender, with habit and appearance of I i/plerygiiim\ capsules erect

and symmetric ;
peristomes without cilia lalehricolor.

Plants more robust, with the habit of P. deiiliculatum 3.

Leaves slenderly acumi-

nate ; capsules erect

and symmetric; peri-

stomes without cilia, ur/iim.

Leaves acute to somewhat
acuminate ; capsules

more or less inclined

and unsymmetric

;

peristome perfect . 4.

Not complanate or only

slightly so .... Roetcaiium

Conspicuously complan-

ate 5.

Plants dingy or yellow-

ish green ; leaves

shrunken when dry
;

dioicous ; operculum
rostrate sylzaliciim.

Plants bright green; mon-
oico u s ; operculum
conic 6.

Ldgcs of leaves strongly

incurved and clasp-

ing the base of the

leaf above, Fissidens-

fashion. Plants of

swamps Riilhei.

Leaves not as above or to

only a slight degree; Fkiure 194. Plagiothecium Muellerianum (From
plants of ail regions, denticutalum. Sulliv. '" Icones'^). 7 and S. Stem sections

'A

.:^,V:''i"''t|
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p. Muellerianum Schimp. In crevices of moist ledges in cool ravines or on

shaded mountain sides will be found flattened strands of this yellow-green

moss; these often taper into flagella or stolons; tufts seldom of any consider-

able size; leaves ovate-lanceolate, nondecurrent, concave, entire, plane-margined

and rather abruptly apiciilate-acuniinate ; leaf cells very long and narrow, 20 :i,

alar cells not differenti-

ated; cortical cells of stem

very large and thiu-

zvalled, j--f times as wide

as basal leaf cells, easily

seen without section-

ing: dioicous; capsules

rare; spores in autumn.

Widely spread in moun-

tain regions but appar-

ently local. Easy to

recognize even in the

field.

P. elegans ( Hook.)

Sulliv. Small and deli-

cate, about the size of

the last or somewhat

larger and growing in

somewhat similar but

more moist situations

and usually in larger

masses, glossy green,

often with axillary gem-

(,,,„ miferous branchlets;

|Vj(||t||^^^^^^^^^^^^^^^
1 j,| cortical cells of stem not

enlarged, thick-walled;

leaves complanate, ob-

long-ovate to oblong-

lanceolate, at first giadu-

ally ua rrozii ng, then

rapidl\ contracted to a

rather short slender acumen, rounded at base and narrowed to the insertion, not

decurrent, plane- margined ; costa prominent for the subgenus, short and double or

occasionally reaching nearly the middle of the leaf; leaf cells linear-flexuose, 20:1 :

dioicous; capsules ovoid, nearly symmetric, inclined to pendent, contracted under the

mouth when dry; spores in spring. Local throughout our range.

/

\

Figure 195. Plagiotliecium i-li-i;<in
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The smaller form, with leaves ovate to ovate-lanceolate, slenderly acuminate-

apiculate, concave, serrate above, usually without gemmiferous branches, which

Austin distributed as var. ^^racileus is said by Mrs. Britton to be the type form

instead of the more common form described above. The leaves figured are

more evenly narrowed than most forms I have seen.

P. micans (Sw.) Paris. Plants small and slender like the two preceding

species, growing in thin mats, yellowish ^reeii to zv/iitis/i ^i^rccii, glossy; stems pros-

trate, irregularly branching; stem leaves thin, distant spreading, ovate-lanceolate,

i_i_-jmni long, i^riii/iiii//\' /nii'{- (iniivii/rUc, soniczv/iiil srrriildtc above; costa usually

lacking; basal cells

shorter and broader,

a well-marked line of

short broad cells al a

insertion of leaf which

often fails to come ' / \

off with the leaf; u \ i
|
V-

cortical cells of stem ^ \ \

'^

fully as wide as me- f\ \ v

dian leaf cells; a very \ \

few quadrate cells at

basal angles ; branch ~\
1 | ,f|'^

leaves less slenderly
;

' \

acuminate and more

strongly serrulate:

monoicous ; seta lon^r

and slender, seta and ^
,

capsule lij(ht reddish

broivn ; capsules
small, s h r t- void,

more or less con-
Fk;uke .96. /^/.-,,»M.,n;„, ,«„,,«.,, Fro,,, SulUv. -I.-oncs";

tracted under the mouth when dry and empty; operculum conic-apiculate to shorf

roslrate ; annnlus lacking; spores in January. On rotten wood and soil at base

of trees from Long Island southward, principally near the coast, abundant in the

southern states. The 'leaves of P. micans vary considerably in slenderness and
length of leaf cells. I do not find the pericha-tial leaves as sharply serrate

as figured by Sullivant.

Var. fulvum (Hook. & Wils.) Paris. A large form with stems and branches
longer, much wider and more complanate, approaching in size and appearance

forms of P. denticiilalnm, but lighter colored, or more brownish when old, is

found in the southern portion of our range, though more abundant farther

south. It is found in swamps ami sphagnum bogs and is sometimes floating.



PLATE LXXXIII. Plai^iolhecium liirjaceum {From Sulliv "Icones
)
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p. Groutii Card. & Ther. is closely allied to the last and perhaps best con-

sidered as a subspecies. It is more slender; the stem leaves are broadly ovate-

lanceolate, o. 7-0.911™ long, rather abruptly narrowed to a short serrate acumen;

operculum beaked with beak as long as rest of operculum. Depressions in base

of chestnut tree, Hempstead, Long Island, N. Y.

P. turfaceum Lindb. Much resembles P. tJiictiin, but is a more northern plant

extending northward into Canada. It is light green to yellowish green, grows
on decayed wood or humus, and has cortical cells of stem fully as wide as

median leaf cells; basal cells shorter and broader; but it is easily distinguished

from micans by the leaves stroiii^ly serrate above^ serrulate below, usually without

differentiated alar cells; also by the longer capsule slightly strialc when dry and

empty, having a neck that shrinks conspicttoiisly in drying, even when full of spores,

and by a large double annuliis and a conic operculum ; spores in summer. Not
rare, hut apparently little collected. Some of our forms are scarcely complanate

and therefore often puzzling.

P. pulchellum (Dicks.) B. & S. is a rare species with us. It is about the size

of turfaceum, but is a bright glossy green with a metallic luster; stems prostrate;

branches nearly or quite erect, resembling the pile of a very coarse velvet;

leaves not complanate, often slightly secund, narrowly ovate-lanceolate,

slendej'ly acuminate, scarcely concave, slightly rounded at base

and narrowed to the insertion, 6'«//;t', plane margined, ecostate;

leaf cells 15-20:1, about two rows at base shorter and broader but

alar not differentiated : monoicous; capsules variable in

length, usually inclined and somewhat unsymmetric,

slightly contracted under the mouth when dry and

empty; spores in early summer. On decayed wood
mainly, also on roots of trees and rocks.

iW/JlM
m-k.:'%m'>^f(m.

Fiia'Rt 197. I'la^iolhecium f^ul-

clietlum (From Bry. Eur ) Ptagiothecium geopliituii (From Sulliv. "Icones")
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stronger than in iiiaf/ Plai'iolhrcia : 1

P. geophilum (Aust.). Larger than the three preceding species, dark greeti

;

leaves complanate and nilher distant, somewhat narrowed to the insertion and
rounded at base, oblong-lanceolate, gradually and evenly nafroived to the rather

blunt apex, serrate in the upper half; margins plane; costa short and double, /<;(/

eat cells rather shorter than in preceding

forms; alar scarcely

differentiated: cap-

I
sules ovoid, inclined,

unsymmetric; oper-

culum beaked; aniiulus

large and double. Rare,

growing on moist

banks and stones in

or near water, appar-

ently a plant of low-

lands. Some or all of

the leaves are blunt

at apex as figured and

the apex strongly re-

sembles in appearance

that of Eurhynchium

liians, but many of the

lea\'es are much more
slender at apex. The
larger size, darker

color and character-

istic leaf apices dis-

tinguish geophilum
from all the preced-

ing species. The leaf

apices and color dis-

tinguish it from the
Figure 199 l^laiiiulhuni'n Jep anatitm ( From Sulliv. " Icones" i next

P. deplanatum(Sch.) Grout. Bright shining golden green ; leaves complanate,

close and overlapping much more than in the last, in outline much like those of

elegans but larger, oblong-lanceolate to ovate-lanceolate, gradually long-acuminate

in some cases, in others abruptly narrowed above, concave, serrate above, not

decurrent, plane-margined ; median cells linear-flexuose ; costa lacking or nearly

so: dioicous; rarely fruiting; capsule unsymmetric and inclined, contracted under

the mouth and somewhat plicate when dry; annulus lacking; operculum short-

beaked. In thin mats over clayey ground and stones. Rather infrequent; capsules
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rare. Distinguished from all the other species of the subgenus, except geuphiliDii,

by its size. These two species approach Eiiplngioihecium.

Forms referred to this species vary a great deal and it is probably a com-

posite. One of these forms issued as No. 174 (P. dcplanatum) in my N. Am.
Musci Pleur. seems to approach P. densifolitim (Lindb.) Limpr., while others

approach P. Silciiaciim (Seliger) B. & S., though to my mind entirely distinct.

Dr. Best drew up a comparison in parallel columns between ordinary deplanatiim

and my No. 174, wnich I here reproduce with some slight changes. Dr. Brotherus

regards No. 174 as dcplaiuilnm.

p. DEPLANATUM
Yellowish green.

In thin mats; stems and branches densely radicu-

lose on the under surface, I'lants generally

smaller.

Leaves smaller, nearly symmetric, graduallv acute

to short acuminate.

Median cells loose, rather wide, 8-12:1; alar cells

quadrate-oblong, not clearly differentiated.

Central strarul absent or rudimentary.

N. AM MUSCI PLEUR. NO. 174

Deep dark green.

In denser tufts ; stems and branches not densely

radiculose on under surface. I'lants generally

larger.

Leaves larger, longer, distinctly asymmetric,

rather abruptly long and slenderly acuminate.

Median cells close, narrow, 10-15:1; alar cells

small, quadrate, thick-walled, clearly differ-

entiated.

Central strand distinct.

P. denticulatum (L.) B. & S. One of our most common mosses, found

everywhere, exceedingly variable and possibly a composite species, as several

European authors have split off other species besides those mentioned below.

It grows in wide loose glossy-green mats; much larger than any species of

Isoplcryginin, except possibly the last two; branches ascending, branch leaves

neither distant nor crowded, complanate, somewhat spreading, little shrunken in

drying, usually slightly concave and asymmetric, 1.5-2.5"!'" long, oblong-ovate,

acute to short-acuminate, broadest at base and decurrent with one or both

margins narrowly recurved, entire, or usually with a few teeth at. the extreme

apex; costa variable, sometimes lacking, sometimes double or forked and

reaching '3 the length of the leaf; median cells linear-rhomboidal, 120-160/1*

x 10-15/*, thin-walled, full of chlorophyll, gradually becoming broader and shorter

toward the base; basal cells stdirectangular and pellucid, tilar hyaline and decur-

rent : monoicous; capsule about 2""" long, cylindric with a distinct neck, inclined

to subhorizontal, curved to nearly symmetric, often striate when dry and empty;
operculum long-conic, occasionally short-beaked; annulus large; spores in summer.
On the ground, roots of trees, stones, etc., in damp shaded places. The amateur

will collect this on every trip, thinking he has something different each time.

The plants vary in size, in color, in shape of leaves and in arrangement and

position of leaves, size anil curvature of capsules and length of beak of opercuhmi.



A ? iiiik

dciiliciilaltim

PLATE LXXXIV. Plas^iothecium dntticulnlum (From Bry. Eur.)



HYPNACEAE 373

Forma propnguliferci Ruthe, leaves strongly unsymmetric, very strongly

decurrent, beaiing ^-^-celled brood bodies on the back of the leaves. Long Island

swamps, probably elsewhere in similar situations.

Var. Donii (Smith) Lindb. (Hypiiiim oblitsifolium Brid.) Very glossy, leaves

soft, ovate, blunt or rounded at apex, often apiculate, concave. Alpine or sub-

alpine, not common.
Several other varieties are described, based on the variations mentioned

above. In crevices in wet cliffs and ledges in cool shaded mountain regions I

find a small smooth soft shining form that is probably var. tenellum B. & S.

P. sylvaticum (Huds.) B. & S. Schimper says of this species that it is dis-

tinguished from deiiticulalum by its softer, less glossy leaves, shrinking when
dry; by its dioicous inflorescence, long-cylindric striate capsule, beaked oper-

culum and narrower annulus. Limpricht and Roth say that the capsules of

sylvaticum are striate and of denlicitlatiim not striate. Husnot says of both

species, capsules smooth or striate. Abbe Boulay, one of the most careful of

observers, says the same. Spruce and Dixon say that a striate capsule is always

found on a monoicous plant. I do not believe inflorescence is a valid character

for distinguishing species imless plainly correlated with other characters. I

have examined several plants of a tuft and found them all female, only to

examine another and find on it both antheridia and archegonia. Boulay says that

he finds in the same tuft male plants, female plants, and others which are bisexual.

I find both monoicous and dioicous plants with striate capsules. If we add to

Schimper's description, as given above, that the plants of sylvaticum are usually

larger, duller or more yellowish green; leaves shrinking when dry so as not to

overlap, or barely overlapping, we should have a description of a plant that

every one would recognize as sylvaticum. As Husnot puts it: "If /'. deiiticulalum

and sylvaticum always presented the characters I have indicated, their distinction

would not be difficult; but one often finds plants that lack one or more of these

characters. The characters indicated as separating the two plants are exceed-

ingly variable, even in the case of the inflorescence." To my mind sylvaticum is but

a poorly delimited subspecies of deuticulatum with all manner of common inter-

gradations. Roeseaiium, lielum and Rothii I consider in the same light.

P. Roeseanum (Hampe) B. & S. (A SuUhvantitP Schimp.) is another sub-

species of deiiticulalum closely related to sylvaticum . Dioicous; scarcely com-
planate, sometimes nearly julaceous, often brittle, leaf cells narrower, 15:1 ; beak

of operculum shorter.

P. laetum B. & S. Monoicous; smaller than typical deuticulatum, leaves slen-

derly long-acuminate, less strongly decurrent; capsules erect or nearly so,

peristome without cilia.

P. Riithei Limpr. A fine large moss growing in low-lying coastal swamps of

Long Island and probably elsewhere; leases complanate with both sides of each
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leaf incurved and clasping the base of the leaf above, asymmetric, about 2.5n"ii

long; costa extending \^-'_' the length of the leaf.

The Fissideus habit of the leaves gives the plants a peculiar easily recognizable

fades when fresh, different from any monoicous forms I have seen inland, but

approached by forms of deiiticulatum growing in similar situations in neighbor-

ing localities. The leaves often bear brood bodies. Reported from Minnesota

by Holzinger.

P. latebricola (Wils.) B. & S. Slender, resembling Isoptery^^ium in appear-

ance, in dense tufts of a light glossy green, yellowish when dried; branches

numerous, short; leaves more or less complanate, concave, spreading, somewhat

subsecund at end of branches, about i""" long, ovate-lanceolate, rather slenderly

acuminate, decurrent, entire, ecostate or nearly so ; median cells linear-flexuose,

10-15:1; basal broader and shorter; decurrent alar cells large, clearly defined, rec-

tangular, hyaline; numerous oblong-cylindric several-celled (about 4) brood-bodies are

borne abundantly on the tips of the leaves and sometimes on other parts of the

plant: dioicous; capsules small, erect and symmetric; peristome teeth distantly

articulate, cilia lacking or rudimentary; annulus

small ; spores in late autumn or summer. Swamps,

about roots of trees, on decaying wood, hummocks
of fern, etc. Distinguished from all the species of

Isopterygiuni by its enlarged and decurrent alar cells.

P. stnatellum (Brid.) Lindb. Growing in rather

dense dark green tufts; branch leaves, in Ameri-

can specimens, squarrosc-spreading, giving the plants

the habit of a Campylium, long-acuminate from an

ovate base, or sometimes elongated triangular-

ovate, narrowed and strongly decurrent at insertion,

serrulate, especially above; costa short and double

or lacking; median leaf cells linear-flexuose, rather

sl.'ori for the genus, ^-io:i; basal shorter and broader
;

dhir suddenly inflated, hyaline or colored, forming very

dis/inci decurrent auricles: monoicous; capsules in-

clined and curved, alzvays plainly striate ivhen dry;

spores, May-June. Common in swamps. In general

appearance this species resembles Crt/H/>v//«/«/ rather

than Plagiotbecium but the abundant striate capsules

easily distinguish it from any of our Campylia.

j|j^[j|^«)l/l|)^!WA|!ip>|

Figure 200. Leaf and leaf apex

and base of Plagiothecium siriatel-

lum (From Bry. Eur.)

AMBLYSTEGIELLA Loeske

Usually treated as a section o{ Jniblystegiuni, but

differing from the true Aniblystegia in the smaller
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size, lack of central strand and in the slightly developed costa, which is either

wanting or very faint. Nearly all our species, except aduata, have a tendency to

become stoloniferous and the leaves on the stolons are much smaller than the

normal leaves. Therefore, well-developed leaves should be sought for study.

KEY

1. Plants of tlie size and liabit of Hy/'iiiiiii repliU ; leaves rcachini; more tlian i'""' in

length ailnala.

Plants minute; leaves not over 0.6'"'" in length 2.

2. Plants growing on bases of hardwood trees; leaves reaching 0.6""" in length . . . siibli/is.

Growing on stones, especially limestone; leaves usually less than 0.5""" 3.

3. Leaves narrowly triangular-lanceolate, not narrowed to insertion; alar cells at

margin all longer than broad; median 5-10:1 mhiulissima.

Leaves narrowed to insertion; median cells shorter, alar quadrate 4.

4. Quadrate alar cells conspicuous : monoicous; capsules curved and inclined .... coiifi-rvoides.

Quadrate alar cells few, or lacking in some leaves: dioicous; capsules erect or

nearly so $prurei.

u,/./,/r \
FiGLiRt 201. Amblysleqie/la sublilis (From Bry. Eur.)
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A. subtilis (Hedw.) Loeske. Plants small, in thin closely woven dark-green

mats; leaves rather distant, lanceolate to linear-lanceolate, slenderly long-

acuminate, narrowed to the insertion, not decurrent, entire, appressed when dry,

0.25-0.6""" long; costa short and faint or lacking; median cells oblong-hex-

agonal, 2-3:1 ; alar cells quadrate to transversely elongated: monoicous ; capsule

ohlong-cylindric^ nearly or quite symmetric and erect ; annulus present; cilia rudimentary

or lacking; spores from August to September. On bases of hardwood trees in

cool swampy places; not rare.

A. confervoides (Brid.) Loeske is the only other one of our minute species

TO

Figure 202. Amblyslegiella (after Cheney), i. A. lonfervoiJes: a, leaf; A, cells from alar region;

<", median cells of American plant; c', median cells of European plant; /, apical cells from American plant;

./- apical tells from European plant. 2. A. Sp^ucei: a, leaf; A, alar celh; c, median cells; </, apical cells.

3 A. subtilis: a, eat: i, alar cells; c, median cells; i/. apical cells. 4. A. minutissuna: a, leaf: /', alar

ct^lls; f, median cells; ./. apical cells. 5, A. aJnata: a, leaf; b, alar cells; c, median cells; d, apical cells.

Leaves by 43 diameters and leaf cells bv 290 diameters.
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occurring with any frequency. It is a smaller plant than the last, growing on
moist stones or ledges. Its leaves will average about -5 the length of those of

subti/is, are ecostate and nearly or quite entire; quadrate or transversely elongated

cells numerous; capsules curved and iiicllued ; peristome wi/h cilia; spores in summer.
By reference to Cheney's figures it will be seen that he illustrates two forms:

the "European" form with cells more elongated and apex more slender, and an

American form with shorter and more irregular leaf cells and broader acumina-

tion. My N. Am. Musci Pleur. No. 317 has the leaf cells of the "European"
form and a leaf apex as slenderly acuminate as Cheney figures for J. Sprucei,

though not more slender than the coiifervoides of the Bry. Eur. Also the margin
is plainly denticulate and the quadrate alar cells less numerous than figured.

This form approaches .J. Sprucei, but is plainly not that species because of the

well developed area of quadrate alar cells and the curved capsules with well

developed cilia in the peristome. No. 820 of Macoun's Canadian Musci and a

plant collected near Montreal by Dupret are the extreme form with the short

acuminate leaves and short leaf cells figured by Cheney in la, //>, /< and id. In

the various European authors consulted I can find no description which will fit

this form; indeed, at first sight it is difficult to believe it is the same species as is

commonly described by F^uropeans. For this form I propose the name, forma
brevifolia.

A. Sprucei is about the size of coiifervoides and grows on similar substrata.

The leaves are somewhat serrulate and the apical cell usually long and narrow; the

quadrate or rectangular alar cells are fewer, none transversely elongated and few

as broad as long; median cells 6-8:1; perichaetial leaves spinose-denticulate

above: dioicous; capsules erect or nearly so; peristome -nilhout cilia. Rare.

A. minutissima (Sulliv. & Lesq.) Nichols, is a very rare species diflfering

from all the abo\e in that the leaves are broadest at base, not being narrowed

to the insertion, narrowly triangular-lanceolate, with no quadrate cells at the

marginal angles. As figured by Sullivant the marginal alar cells are twice as

long as broad; the median cells are 4-8:1 : monoicous; capsules minute, 0.5'"'"

long, ovoid, symmetric or slightly curved, turbinate when dry and empty;
annulus and cilia present. "On limestone rocks in shaded ravines."

Leskea tectdrum var. Jla^ellifera Best, is likely to be confused with the pre-

ceding species, especially .Y. coiifervoides. It is apparently more common than

was known when I wrote up Leskea. The leaves of the flagella are ovate, acute

to short acuminate; median cells scarcely longer than broad, and irregular in shape.

At the angles is a large area of cells, quadrate, triangular, transversely elongate,

etc. Cheney's figures of coiifervoides, except ic- and u/'-', would fit this Leskea
pretty well, but usually some fairly well-developed plants with costatc leaves can

be found in the tufts to identify them.

A. adnata (Hedw.) Nichols. Larger than the preceding zcitb the fades of
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Ilypnum replilc; growing in wide thin closely adherent mats of a dark green to

yellowish green ; stems creeping, closely branched ; leaves crozi;ded, erect-spread-

ing, oblong-ovate, broadly short-acuminate, margins often recurved below, concave,

enlire or nearly so, about i""^ long; median cells subrhomboidal, 4-7:1; apical

shorter; alar quadrate, very numerous, sometimes extending ^3 the length of the

leaf; the entire areolation unusually regular; costa faint or lacking: monoicous;

perichaetial leaves dentate; capsule oblong-cylindric, inclined and curved;

annulus present; operculum conic, not rostrate; peris-

tome perfect; spores in summer. Common on stones

and bases of trees. Distinguished from Hypnum reptile

by its terete branches and entire short-acuminate leaves,

from A. subtilis by its larger size and more numerous

quadrate alar cells, curved capsules and perfect peris-

tome.

Plants growing on stones sometimes have the

leaves as broadly ovate and abruptly short-acuminate

as figured by Cheney (Fig. 202),

with the quadrate alar cells very

numerous and the cells of the

upper one -third of

the leaf rounded dia-
^

mond-shaped as fig- '

ured by Sullivant ^

(Fig. 203). On trees '.\

the leaves are often W

more gradually nar- '|

rowed to a longer (

j

acumen, becoming
obong- lanceolate as

figured by Sullu-aiit. >;

In this form the \
quadrate alar cells

are much less numer-

ous and the median and upper cells more elongated, much as figured by Cheney.

Raphidostegiuni Carolinianum admixtum has leaves very similar to those of some
forms of this species, but the differentiated alar cells are less in number, with

the lowest strongly inflated. Platygyrium repens, when sterile, is often difficult to

distinguish from A. adnata, but the more slender acumination and longer leaf

cells of Platygyrium will usually be sufficient for identification. Some of the forms

intermediate between A. adnata and Hypnum reptile, or between ./. adnata and

Platygyrium, cause one to wonder if they are not hybrids.

Figure 203. Amblystegiella aJitata (From Sulliv. "Icones"!
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Some of the slen-

der varieties of Hyp-

iium ctipressiforme with

nearly symmetrical
leaves simulate J.

adnutti, but the leaf

apex in that species is

often serrate, usually

more slender and the

upper leaf cells more

elongated.

SUBFAMILY 7.

ENTODONTEAE
Plants of large or

m e d i u m size, none

minute, typically hyp-

naceous ; leaves not

papillose, often con-

cave or plicate or both;

casta lacking or short

and double ; median

leaf cells linear; alar

quadrate (in our

forms): seta smooth;

capsule erect, stniii^/.u,

uol conspicuously coit-

Iracled under the mouth

when dry ; peristome

with cilia rudimentarx

or wanting, segments

often narrow and basal

membrane sometimes

nearly lacking.

This group has
contained a heterogeneous collection of mosses of various relationships, their

association being based upon the erect capsule and incomplete peristome. I

have shown elsewhere that a degeneration of the inner peristome is associated

with erect capsules even though it may not (as I think it is) be a result as well.

There is no more reason wliv I Idnuiloihccium or Cliniaciuni should be placed in

Figure 204. a. Entodoii eladorr/iizans X i. b. Branch X 5. c.

X 20. d. Capsules X 10. e. E. sediutrix X i. f. Branch X 5. g.

X 20. h. Capsules X 10. i. Leaves of Braikyllieciiim luumhiatum

j. Capsules of the same X 10.

Leaves

Leaves
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, ,
this subfamilv than there is for doing the same with

/ / Brdihylhcciiim aciiniiiKiium or even Plagiolliccimn latebri-

KEY TO GENERA

j

^ jl I. Plants robust, glossy yellow-green; leaves sym-

' '•' /'Dlr
metric but very concave Eiilodon.

' ;''1I!j1 Plants slender, dark green, rarelv glossy .... 2.

i

,f '2. Leaves somewhat falcate, ends of branches curved
'

( when dry Pylaisia.

,, ;. Leaves not falcate, branches not curved Platygyrium.

•

I
ENTODON CM. (Cylindrothecium B. & S.)

Growing in wide intricate glossy yellow-green mats ;

stems densely leafy, turgid zvilh the very concave leaves

or in most species someivhat flattened. Leaves nearly

entire or very slightly serrate at apex, very concave,

" not striate or plicate when dry., ecostate or with costa

very short and double; leaf cells linear, enlarged and

quadrate at the basal angles : capsules cylindric, erect

and symmetric; operculum conic to conic-rostrate,

annulus usually large and conspicuous, remaining
' attached longer than is usually the case ; peristome

with cilia rudimentary or wanting and segments narrow,

basal membrane usually very narrow.

Their brilliant color and flattened habit (julaceous

in E. seductrix) render this genus easy of recognition.

The leaves are so much nearer together than in most

other flattened forms, that one is not likely to put

them with forms like Plagiothecium. In fruit 5/v7f//v-

thccium acuminatum is our only moss likely to be mis-

\ placed in this genus.

KEY

I. Leaves gradually narrowly acuminate; segments

of endostome adhering to the teeth .... breziselus.

Leaves merely acute or apiculate; segments free . 2.

,; 2. Leafy stems and branches rounded (terete) . . si-dutlri.x.

Leafy stems flattened 3.

3. Plants robust; capsules 3-5"""' long, 3-6:1, peris-

tome teeth not papillose above ctadorrliizans

Plants more slender; capsules 2.5""" long, 4:1,

teeth papillose compressus.

,
Figure 205. 'Entodon seductrix I From Sulliv.i"Icones")
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E. seductrix (Hedw.) C. M. is readily known from all other species

of Enlodoii by its cylindric juhiceous stems and branches, although it varies

greatly in many respects. It grows in wide glossy yellow-green mats; branch

leaves imbricate-appressed, oblong-elliptical to ovate, about 1.2-0.7'^'", short-

apiculate, entire or very slightly denticulate near apex; costa short and double;

median cells linear, quadrate alar cells numerous: monoicous ; capsule cylindric,

SS-S'"'" loi'S^ 5-(>'f,' "ii'iiilus of two or three rows of small cells obscured by the base

of the teeth; leclh of peristome short and very characteristic, as illustrated in Fig.

205; deeply inserted tnid with few articulations above; segments linear, about the

length of the teeth. Sullivant's figure of the mouth of the capsule shows the

annulus cells as a part of the capsule wall, but two or three rows of these have

the structure of annulus cells. The spores mature in autumn or early winter.

Common, especially in the southern part of our range, on rotten wood, soil,

bases of trees, etc.

Var. lanceolatus Grout. Stem leaves ovate-lanceolate, acute; branch leaves

broadly lanceolate, tapering gradually to the serrate acute apex; median

cells 12:1; capsule 3-5""" long, about 8:1. On rotten wood. Hanging Rock,

111.

Var. minor (Aust.) Grout. Entire plant much reduced, dirty green: leaves,

seta and capsule shorter than in type; capsule 1.5-2™'" long, its length about

3 times its diameter. Ohio (Sulliv.); near Augusta, Ga. A portion of No.

388 of Sulliv. and Lesq. Muse. Bor.-Am., in Columbia Herb.,

issued as Cyliiidrothecitim compressiim Br. and Sch. is this variety.

Var. Demetrii (Ren. & Card.) Grout. Cylindrotbecium Demetrii

Ren. & Card. Stems irregularly divided and branched, stiongly

complanate-foliate, slender, having almost exactly the facies of

E. compressus ; leaves ovate, gradually acute, very entire; peris-

tome teeth often irregularly perforate. On stones at top of well,

Emma, Mo.
E. cladorrhizans (Hedw.) C. M. This is our only other

common Entodon ; readily recognizable bv its flossy yellow-green

color and broadly flattened appearance; branch leaves oblong-ovate,

reaching 1.5 by 0.8""", acute, nearly entire, very concave; quad-

rate alar cells numerous. The peristome teeth have about the

usual number of articulations for a hvpnaceous moss, not papillose

;

annulus large; spores maturing in autumn. Typically growing on

rotten logs, sometimes found on soil or roots of trees.

E. compressus (Hedw.) C. M. has much the same appearance

as the last, but is very much more slender; branch leaves only i.i Peristome of £/.-

bv .C"""; capsules shorter and peristome teeth densch papillose above '"'''''"

'^'"'f"'''''"-
. , . . ,,.. .

' zafis. (From
with minute papilhr. With much the same habitat and range as Sulliv "lcones"i
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the last but rather rare and infreqi,ic-nt. Not reported north

of Rhode Island.

E. brevisetus (Hook. & Wils.) J. & S. is a rare species

with the characteristic habit of the genus but with the leaves

loiifr-acum'uuUe and the segments of the inner peristome adherent

to /he leclh after the manner of Pylaisia Schimperi. Extending

over the most of our range, but rarely found. There seem

to be some indications that it prefers a limestone country.

The incomplete formations of the inner peristome in this

species anci in two species of Pyhisia are of great interest, as

showing a step in peristome degeneration in an erect capsule

between the condition in which the segments are narrow and

cilia lacking, as in most Entodons, and the condition of

complete suppression as in Leiicodon.

PLATYGYRIUM B. & S.

P. repens (Brid.) B. & S. The microscopic structure of

Figure 207. Entndon this plant is SO like that of Entodon that I placed it in that

comi>ressus (From genus in my monograph (Bull. Torr. Bot. Club 23:227), but
Sulliv. ' cones ) ^^^ dark-green scarcely glossy appearance and the small

terete branches much more closely resemble Pylaisia than Entodon.

From Pylaisia this species is distinguishable by the fact that the leaves are

not at all falcate-secund and the branches are little if any curved at the ends.

The ends of the branches often bear gemmae in the axils of the leaves. The

FiGURt 20S. Plalynyrium rrpens iFrom Bry, Fur.)
^
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leaves are 0.7-1.2 by 0.3-0. 4"i"i, oblong-ovate to oblong-lanceolate, closely imbri-

cate when dry, acute to acuminate, slightly concave with margins entire and

rertexed below, not striate or plicate; costa lacking or short and double; apical

cells rhomboidal, median linear, 8:1; quadrate alar cells numerous and extending

up the margins: capsule erect, 4: 1 ; annulus large; peristome teeth hyaline-

margined; segments linear with scarcely any basal membrane; spores in early

autumn. Common on bark of trees, decaying logs, and stumps.

The novice might possibly mistake sterile plants for Amhlyslegiella ciduala,

but the plants are larger, less pinnately branched anti otherwise different in

general appearance, with much longer median leaf ceils and more slenderly

acuminate leaves.

PYLAiSIA B. & S. (Not Desv.)

A genus of tree-growing mosses sometimes found on fallen trunks, usually

easy of recognition by reason of their slender branches, curved when dry and

almost hooked at the ends by reason of the falcate-secund leaves and also by

their small erect and cylindric capsules, having very degenerate inner peristomes;

cilia lacking (or very rudimentary in polyanlha ) and often having the segments

adherent to the teeth. The leaves are ecostate or with costa short and double,

concave, entire or slightly serrulate above. The annulus is much narrower than

in Platy^yriiim or Enlodon (except E. iediichix).

KEY

1

.

Segments of endostome free from tlie teetli 7

Segments of endostome wholly or partially adherent to the teeth <,.

2. Operculum conic ; quadrate alar cells few [>ol\a)ilha.

Operculum short-beaked ;
quadrate alar cells numerous suhdenl'uulata.

3. Segments partially adherent; spores l8~2^M S^ihimperi.

Segments wholly ailherent ; spores 25-70/^ nitr'uala.

P. polyantha (Schreb.) B. & S. This is a moss \\ith a typical hvpnaceous

peristome except for the rudimentary cilia and the absence of the fine trans-

verse lines at the base of tiie teeth. The American plant is very close to the

European P. polyanlhn, but it differs constantly in the shorter broader and more

abruptly-acuminate leaves. The length of the leaf of the European plant aver-

ages 1.5"!'", while the average length of the leaf in the American form is only i'^'"

in length. In examining hundreds of American specimens I found but one leaf

measuring 1.4mm in length. It grows in glossy yellowish green intricate mats
;

stems 2 to io'"'ii 'o^gt rarely longer, creeping; branches 0.5 to i"^"" long, erect or

ascending; branch leaves somewhat falcate-secund, loosely imbricate when dry,

broadly ovate-lanceolate, 1-1.3x0.4-0.5""", more or less long-acuminate, entire,

slightly concave, ecostate, or costa very faint, short andjdouble; leaf cells linear-



PLATE LXXXV. I'ylaisia Schimpcri (Krom Siilliv. " Icones")
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rhomboidal; median cells 8:1; qiiadrdle cihr cells feiv;

stem leaves broader, more abruptly acuminate: capsule

oblong-cylindric, 2.5""" long, 3.5-4:1 ; operculum conic lo

coiiic-apiciilcite ; annulus very narrow and easily detached,

of one row of cells; teeth of peristome linear-lanceolate,

closely and regularly articulate, submoniliform and

slightly granular above ; sc\^meiits as loii^ as leelli, liiicur-

lanceolale, more or less split when old, granular-rough-

ened; spores in autumn and winter Apparently widely

distributed in Canada and along the northern border of

the United States in mountainous regions, but rather

infrequent and local.

P. subdenticulata Schimp. is a rare and little known
species closely related to forms of P. pu/ydiil/iti ; distin-

guished by the smaller size, beaked operculum, absence

of cilia in the peristome and by the numerous quadrate

alar cells.

P. Schimperi R. & C. (P. niDicalu B iv S.

)

Growing in thin dark green mats; leaves ovate-lanceo-

late, reaching i.i by 0.4'""', more or less long-acuminate,

nearly entire; qiiadrale ular cells numerous, bordering the

luiver ())ie-lliird of the leaf: capsule about 2'""i long, ovoid

to ovoid-cylindric; se<fnienls of /he peristome adherent to the

teeth for the lower two-thirds, split below and united above

between the points of the teeth; spores maturing in autumn.

Common and specially addicted to trees in the open,

apple trees, shade trees and the like.

P. intricata (Hedw.) R. & C. (Not B. & S.) (P. velu-

lina Schimp.) Less common than the preceding, which

it resembles; growing on trees in cool woods, lit^hler

colored with leaves narrower (0.8-1.2 by 0.3^"'); less ap-

pressed when dry. In addition to the distinctions given

in the key, the number ol quadrate alar cells is much smaller.

so that the species can be distinguished by this character

alone.

The mix-up in names between the last two

species is due to the fact that the plant named
intricatum by Hedwig was what almost all recent

authors have called velutina. (F"ide Cardot.)

FiGURh 209. Pylaisia intricata R. & C. (From

Snlliw " Icones "
i ih ! :
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«;v'-C&3»:ia:ClD^"-^-'

Family 23. Fabroniaceae

Smallest and most delicate of the Pleurocarpi

except Jmblyslcgiella. Mostly plants of warmer
regions, growing in rather thin tufts, often

trlossy. Stems without central strand, creeping,

producing many erect and simple or somewhat
Liivided branches; paraphyllia lacking; branches

densely leafy; leaves sofl, rarely or not at all

complanate or secund, doiely imbricate when iin\

not ihcunciil ur plicate, ovate to ovate-lanceolate,

acuminate, entire in some species, ciliate-dentate

in others; costa lacking or single and extending

% length of leaf; leaf cells thin-walled (except

Habrodon), median linear-rhombic to hexagonal;

basal and alar often quadrate to short rectan-

gular; none papillose: capsule erect and symmet-

ric, cylindric to ovoid, often strongly contracted

under the mouth when dry and empty; peri-

stome single or double, the outer i6 teeth often

united in pairs and reflexed as in Ortbotrichum;

segments of inner peristome, when present,

narrowly linear. Rare in our range, usuallv on

trees.

KEY TO THE GENERA

1. Leaves ciliate-dentate Fabroiiia.

Leaves entire 2.

2. Leaves costate; leaf cells thin-walled . . .-Inacampiodon.

Leaves ecostate; leaf cells thick-walled . . Hahrodou.

ANACAMPTODON Brid.

A. splachnoides (Froelich) Brid. Our only

species, dark green; leaves ovate-lanceolate, acu-

minate, entire; leaf cells rhombic - hexagonal,

quadrate to rectangular at base: seta ^-8"^'" long;

annulus lacking; peristome double; teelb approacb-

iug each other in pairs and reflexed zibeu dry; seg-

ments filiform li-itb im basal membrane ; spores

papillose, maturing iti June. Moist cavities in

Figure 210. AnacnmptoJon sl^taclinoiJes (From Bry. Eur.)
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decaying wood, especially knothola in living trees. Widely

spread but extremely local and occurring in limited quanti-

ties. In some of our forms the leaves are not so long-acumi-

nate as figured, being scarcely more than acute.

FABRONIA Raddi

Very small and delicate, leaves often ciliate-dentate. The
only species likely to be found in our range is

F. octoblepharis (Schleich.) Schwaegr. Leaves as figured:

peristome single with teeth united in pairs as in Orlhoinchtiw.

Central states to Minnesota and southwards, rare. There are

several species of Fahronid in the southern states.

HABRODON Schimp.

H. perpusillus (DeNot.) Lindb. (//. Notarhii Sch.).

Habit and mode of growth of Fabronia; leaves spreading

when moist, closely imbricate when dry, ovate to ovate-lan-

ceolate, ecostate, entire or slightly crenulate, leaf cells thick-

walled ; median fusiform; basal and marginal quadrate to iM(:rRE2ii. Leaf of

subrectangular, more or less rounded by the thickening of l-ahruma ociohicfiharis.

the cell walls : inner perichiptial leaves erose-dentate ; capsules '
'°"^ '^' '"''''

ovoid; annulus broad; peristome single, of narrow deeply inserted teeth.

Trunks of trees. Central states, very rare. The minute size of the plants pre-

vents confusion with species of the LcHcodoiiUicc/r having a somewhat similar leaf

structure.

Family 24. Leucodontaceae

Tree-growing mosses, rarely found on rocks, often julaceous and glossy;

main stems slender, creeping, irregularly branching; secondary stems numerous,
horizontal to drooping and outwardly curved, paraphyllia lacking in most
species; leaves of secondary stems ovate to ovate-lanceolate, concave, costate

or ecostate, entire or nearly so, closely imbricate when dry, spreading when
moist, not papillose; leaf cells short, roundish-oval to fusiform in the middle
portion of the leaf: perichastial leaves long-sheathing, seldom much shorter than

the seta and often extending beyond the capsule; capsules erect and sym-
metric, mostly ovoid; peristome simple.

KEY TO GENERA

I. Secondary stems little branched; calyptra not hairy Leiirodon.

Secondary stems freely branching, often subpiiuiate ; calyptra hairy Fonslnrmia.
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LEUCODON Schwaegr.

The various species of Leiicodou grow almost exclusively on the bark of

deciduous trees, very rarely are any found on dry rocks. The Leucodons are

seemingly able to do uithout moisture for considerable periods, as they rarely

or never grow at the

base of trees, but at

a height of five or

six feet and above.

The main stems are

long, slender, branch-

mg, almost filiform,

with minute leaves

and abundant rhiz-

oids. The secondarv

stems are numerous,

suberect, horizontal,

or hanging down-

ward and curved out-

ward, usually jula-

c e o u s and nearly

simple; paraphyllia

lacking; leaves many
ranked, concave, with

margins recurved be-

low, ecostate, entire

or slightly serrulate

at apex, closelv ap-

pressed when drv,

spreading when
moist ; leaf cells thick-

walled ; several rows

of marginal cells

roundish - quadrate ;

the lower median
1 i n e a r - f u s i f o r m ,

graduallv changing

Figure 212. a.'b, c. Apices of leaves of LeucoJon juUueus. I,, scni- to oval at the apex:
roides and /,. bracliypus respectively X 250. d, e, f. Upper-median, median-

\)i\si\\ cells often
hasal, and a ar cells respectively of L. hrachypus X 250. g. Secondary stem

of L. sciuroiiies having flagella X 5. h. Flagellum of L. sciuroides X 50 brovvnish Or reddish
i. Leaves of/.. sciwoiJis X 10. j. Leaf of L. jiilaieiis X 10. k. Leafof /.. ,, y^- .

hrar/,rt,us X ,0.
yellow. Dioicous.
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Calyptra cucullate, smooth, often attached below the capsule by the connate

base; capsules exserted or emergent, erect and symmetric; peristome ap-

parently simple; teeth 16, articulate and papillose, bifid or occasionally trifid

;

inner peristome reduced to a narrow inconspicuous membrane. We have three

species, only one of which, /.. sciiiioities, is European.

KEY

r. Leaves ovate-elliptical, abruptly short-acimiiiialc julaceus.

Leaves ovate to ovate-lanceolate, gradually longer-acuminate 2.

2. Seta much shorter than pericha-tial leaves; secondary stems well-developed, rarely

flagellate hnichypus.

Seta longer than perichstial leaves; secondary stems less developed, often bearing
numerous flagella sduroides.

L. julaceus (Hedw. ) Suliiv. This species is typically southern, extending

north to southern New England and corresponding latitudes of the eastern

United States. The secondary stems are typically shorter than in the other two
species, the branches very terete, julaceous when dry; the leaves closely ap-

pressed and imbricate, not at all secund, ovate-elliptical, abruptly short-acumi-

nate, very concave, scarcely plicate, serrulate at apex; upper median leaf cells

markedly shorter and broader than in the other two species : capsule long-

exserted as in L. sciuroides ; annulus none; teeth bifid at apex. Easily recognized

by its perfectly terete stems and smaller, scarcely plicate, abruptly acuminate

leaves.

L. sciuroides (L. ) Schwaegr. Forming tufts or mats of brownish green,

lighter green at the tips of the secondary stems, which are terete and julaceous,

more or less drooping and curved upwards at the ends, rarely f^'" long, usually

not over 3cm, frequently producing such a great number of flagelliform small-

leaved branches as to cause the plant to appear deformed ; leaves of secon-

dary stems slightly secund, ovate-lanceolate, somewhat decurrent, long and

slenderly acuminate, entire, plicate with several folds: seta about S"!"' long

;

capsule exserted; annulus present; teeth entire or split toward the base. Very
rarely fruiting.

Easily distinguished from L. jtiUicciis by the different shape of its leaves. It

fruits so rarely that it has to be differentiated from L. brachyptis, v,'h\ch it closely

resembles, by its leaf apices. The acumination of the leaves is longer and more
slender than that of L. bracbypits and is also entire. The upper median cells are

also usually a little more elongated. The secondary stems also are much shorter

than those of well-developed L. bnicbypiis. Probably common in northeastern

United States and eastern Canada, but not often collected or else confused with

L. bracbypHS. Collectors should be on the lookout for it. In examining

leaves for serration, several should be examined, as the leaves of /.. brncbypiis

and L. juhiceus are sometimes nearly entire.
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L. brachypus Brid. Secondary stems averaging longer and larger than in

the preceding species, less frequently branched; leaves more strongly secund,

plicate but with fewer folds than /.. sciiiroiih's ; the acumination is serrulate

and not nearly so slender and pointed

as in L. sciuroiiies ; seta 3-4'"'" long,

wrapped up in the perichastial leaves,

which over-top the emergent capsule;

annulus lacking; teeth bifid at apex;

spores in winter.

Has about the same ranges as

the last, but extends farther south.

Abundant and frequently fruiting in

the mountain regions of northeastern

United States. It extends to Georgia

along the mountains. A form from

Stone Mountain, Georgia (J. K. Small),

is much more slender than the usual

northern form.

Figure 213. a. Plant of LcucoJnn bracliypus X

I. b. Leaf of L. brachypus ' 20. c. Sporophyte of

/.. brachyftus X 10. d. Leaf of L. julaceus X 20.

e. Sporophyte of /.. julaceus 10. f. Capsule of

L. julaceus "/ 10.

FORSSTRCEMIA Lindb.

(Leplotioi! of L. & J. Manual)

Much like Leiicodon, but distin-

guished in all our species by the abund-

ant branching of the secontiary stems and by the hairy calyptra. Many species

have strongly costate leaves and most are less glossy than Leiicodoii.

F. trichomitria (Hedw.) Lindb. is the only species at all frequent within our

range. Its leaves are difficult to distinguish microscopically from those of

Leucodon brachypus or L. sciuroida, but the duller color, subpinnate branching

and more loosely imbricated leaves will usually enable one to recognize it in the

field; spores in winter. Other structural details are shown in plate 86. Rather

infrequent and local.

Var. immersa (Sulliv.) Lindb. is a common southern form which may possibly

be found in the southern part of our range. The leaves sometirjies show traces

of a costa and the capsules are immersed in the perichielial leaves.

F. Ohioensis (Sulliv.) Lindb. is a rare species of the Central States, more

slender than the last; costa reaching the middle of the leaves and seta plainly

longer than the perichastial leaves.

Crypluea g/omerdta B. & S., a common plant of the southern states, though

more slender than any of the species of this family mentioned above, has a similar

leaf structure and might be sought here. The leaves are costate and the costa

of the inner perichcetial leaves is excurreni : capsules immersed ; seta hardly perceptible;

annulus large
;
peristome double. On trees.



PLATE LXXWI. . Forsstrrrmia Irichomilria ( From Sulliv "Iconts")
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Family 25. Neckeraceae

Mostly growing on rocks and trees. Primary stems creeping and defoliate;

secondary stems erect, horizontal, or pendent, irregularly to pinnately branching;

leaves large, ovate-lanceo-

late to Ungulate or cultri-

form, acute, obtuse or

apiculate, ecostate or with

a slender costa; leaf cells

not papillose, short, rhom-

bic to linear, quadrate to

roundish on the margins.

Calyptra smooth or hairy;

capsule erect and symmet-

ric, immersed or emergent,

rarely with seta longer

than perichaetium ; per-

istome single or double.

KEY TO GENERA

Leaves cultriform, cos-

tate in our species . Homatia.

Leaves ecostate . . . ^eckoa.

HOMALIA (Brid.)

B. &S.

Leaves costate and

capsule long-exserted.

H.Jamesii Schimp. \'ery

loosely tufted, often strag-

gling, shining yellow-green;

brauclui very strongly com-

pltuuile-foliiite; leaves cultri-

form, minutely serrulate

above the middle ; costa

faint, reaching half way or

more ; lower median leaf

cells linear-fusiform; apical

and marginal broadly rhom-

boidal, as broad as long:
FiGURt Homalia IriclinmanoiJes. iSclireb.l B. ci: S.

(From Bry. Eur.

)
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monoicous ; capsules exserted on a fairly long seta; peristome double; segments

narrow, as long as teetli or longer; cilia rudimentary or none ; annulus present

;

spores in autumn, rather infrequently produced. Our plant is very close to the

European H. trichomanoiJes, differing in minor character only, so that the figure

of that species answers equally well for our own Jamesii. II . Macuiinii CM. is

in all probability a synonym of H . Jamesii.

This species is an extremely pretty moss and is frequent on moist rocks in

the mountains. By reason of its strongly flattened branches it resembles a

Fissidens or an hepatic, but a microscopical examination will readily show the

difference. It often grows on the underside of overhanging rocks in cool moist

ravines; here it is often found in single strands, producing a very pretty effect.

NECKERA Hedw.

Plants usually large (excl. gracilis), growing on trunks of trees or rocks;

primary stems creeping, often stoloniferous; secondary stems erect to pendent,

often pinnately branched, usually complanate-foliate ; stems and branches some-

times rtagelliform; leaves often transversely undulate, ovate-lanceolate to oblong

or lingulate, frequently unsymmetric, ecostate or nearly so; leaf cells broadly

rhomboidal at apex and upper margins, changing to linear-oblong or liiiear-

flexuose at base; capsules immersed or exserted; peristome double, the inner a

short membrane with short segments or with segments longer and narrowly

linear, cilia wanting; annulus lacking.

KEY «V ^-s^W^

1. Leaves ovate-lanceolate, undu- ^3\ ^-^ t

late, acute pennala. '-i^^^S^rniafl-^ j
"" W x-x '\

Leaves oblong, not undulate, ' ili' y
rounded at apex, often ^

'-'*

pJ A W
apiculate 2. ,4 0" ^ \\ \

2. Plants nearly or quite as stout / T \ 1 n
as in peiniata tum/iliimila. /I y"

Plants filiform e.rti<''lis- \\"''''f\ r \

N.pennata ( L. ) Hedw. Plants Wj k""\ Lq W / \ ^
large; secondary stems 7-10'"'" in / '' ''- • ^\l'
length; branches obtuse or rarely '

, </

attenuate; leaves ovate-lanceolate^ Fii;i rk 21-;. Seikera pinnata ^ 1; leaves x 10;

acute to acuminate, strongly undu-
capsules, uiti, .nd withou, perich,.tial!eaves X .0.

late, entire or slightly denticulate above; costa short and faint; capsules

abundant, immersed; teeth of peristome often united at tips and more or less

irregularly divided; segments short and imperfect^as figured uiuier var. oligo-

carpa\ spores in summer.
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l^P^'

S Si

FicuRE 216 Neckera pennala oli^ocarpa iFrom Brv- Eiir.)

This species is found almost exclusively

on the trunks of cieciduous trees in cool

^ moist woods It is rarely found on ledges or

cliffs. It is a common plant in the habitat

escribed abo\e, rarely growing near the base of a tree,

") u t nearly
always growing

above the region

occupied by An-

umodon or Lcskca

and extending

upward to a

height of

from 25-50 feet according to the

height of the trees and the density

of the woods. This species is

easily recognized by its flattened

branches, wavy leaves, and im-

mersed capsules.

Var. oligocarpa (Bruch). Plants

smaller with branches attenuate

to flagelliform as figured: capsules

like the species. Rare; found in

cool shaded places, usually in

mountains.

N. complanata (L.) Hueb. is a

rare subalpine species, rarely, if

ever, fruiting in America. The^
oblong leaves not undulate, and

rounded at apex and apiculate, dis-

tinguish it at once from piiDuita.

The capsules when produced are Figure 217. h'echera complanata (From Brv Eur.)
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long exserted as figured. The branches are often flagellate and the branch

leaves are often narrower than the leaves figured.

N. gracilis (James) Kindb. (Ilowalid i^racilii, James) is a very rare moss

growing on cool shaded rocks. It is AmosX. filiform, jreely and irregularly branch-

ing; stems and branches flagellate; the best developed leaves are oblong to

cultriform, rounded at apex and more or less apiculate ; leaf cells much shorter

than in our oilier species of Neckera, the lower median bemg oblong-hexagonal

to rhomboidal, 2-5:0.

Family 26. Fontinalaceae. Water Mosses

Aqtialic, floiiling, usually slender, alldchcd ill base of slenis only, often very long,

dark to blackish green, especially below. Central strand lacking in the stems.

Leaves ecostate in Fonlimilis, costate in Dicbelyma, mostly decurrent, entire or

slightly denticulate at apex; leaf cells rhomboid-hexagonal to linear-flexuose,

broader and shorter at base of leaf and often at apex also. Seta short; capsule

immersed in the pericb^elial leaves or shortly exserted, without neck or stoniala ; annulus

lacking; peristome double, the outer composed of i6 teeth, the inner of 16 linear

divisions more or less completely united by cross strands at regular intervals, forming a

regular net or trellis through the meshes of which the spores gradually escape.

Although mosses belonging to several other families are aquatic, the mosses

of this family are most emphatically entitled to the name of Water Mosses, as

the members of the family are either submerged all the time or attached to

objects that are submerged at high water.

KEY TO THE GENERA

Costa lacking, leaves mostly symmetric FonlinaHs.

Costa present, lea\es mostly falcate-seciind I^irlu-lyniii.

FONTINALIS Dill.

Stems usually denuded oj leaves belozc, long slender and Jloating, freely branched,

usually blackish green, except the latest growth; leaves ecostate, sometimes nearly

flat, but usually strongly concave to nearly tubular. (The young undeveloped

leaves at the ends of the shoots are always convolute.) Median leaf cells linear,

often long and narrow; alar cells subrectangular to subhexagonal, forming more
or less distinct auricles. Dioicous; capsules sessile, little exceeding the pericl.hftial

leaves; outer peristome teeth long, sometimes united at apex.

All our species are submerged, some grow attached to stones and sticks in

swift brooks, otiiers in ponds ami sluggish streams. Rarely, if ever, are thev

found in stagnant water. Bv reason of the peculiarities named the genus is



396 MOSSES WITH HAND-LENS AND MICROSCOPE

easy to recognize, but the species are often difficult or impossible to distinguish

without authentic specimens for comparison as there is relatively very little

diiiference in the areolation of the leaves. I have treated somewhat in detail our

five most common species, but we undoubtedly have within our range as many
more generally recognized species, but these are either rare or very difficult to

distinguish. Some of these rarer species I have treated by comparing with the

common species which they most strongly resemble and with which they are

most likely to be confused.

I have used to a very great extent the monogniph of the family by M. Jules

Cardot and hereby acknowledge my indebtedness to him, although I must con-

fess that his eyesight for specific distinctions seems to be considerably more

acute than mine. The difficulty of identifying sterile and poorly developed

forms is emphasized by the fact that all the older American exsiccati are badly

mixed.
KEY

1. Plants very large, leafy stems triangular, ;--m"' in diameter; leaves keeled .... ^iganlea.

Plants much smaller, not evidently three-cornered, leaves concave but not keeled . 2.

2. Plants very slender and rather rigid ; leaves oblong-lanceolate to narrou ly lanceolate. 3.

Plants much stouter ; leaves broader, oblong-lanceolate to ovate 4.

3. Stem and branch leaves markedly different; stem leaves 4-6'"'" long, very long

and slenderly acuminate Siilliraiilii.

Stem and branch leaves little different, 2-3'""' long, much less slenderly acuminate, dalecaiiica.

4. Leaves distant, loosely erect-spreading, usually plane or slightly concave above,

somewhat acuminate, acute or somewhat obtuse, soft Lescurii.

Leaves less spreading, closer, concave and often cucullate abo\e, less slenderly

acuminate, more broadlv obtuse, more rigid Xozvr-.l ngiia

.

F. gigantea SuUiv. is very common in cool brooks in most places. It is most

distinct by reason of its large turgid three-cornered stems and branches, which

sometimes reach t,^™ in length. The deeply concave and keeled leaves reach 8"i"i

in length; median cells 6-15:1 ; alar subrectangular, somewhat inflated; for per-

istome, see Plate V, Fig. 17; spores in summer. (See Plate LXXXVIII.)

F. Lescurii Sulliv. Plants soft and loose; stems 3-4''"! long, much denuded

at the black base; leaves distant, erect and open or loosely imbricated, soft,

concave and clasping at base, usually plane above, rather slenderly acuminate

for the genus, ovate-lanceolate to oblong-lanceolate, acute or subobtuse, usually

a little denticulate at the apex, S.S-y"""^ long; median cells 12-15:1, the upper

shorter; alar enlarged, oblong, inflated, forming distinct auricles: upper peri-

chanial leaves broadly ovate, rounded obtuse, longer than the capsule before

maturity; peristome teeth reddish orange, of 20-28 lamellae, papillose; trellis of

inner peristome imperfect, slightly appendiculate. Not rare in cool brooks and

ponds, but less frequent than the other species described, except SiiUivanlU.

South in the mountains to Alabama. Often difficult to distinguish from the



itr^fl

'LA IK I.\.\\\ II. FtjntiiK.lii I.escurii (?tom SviHiv. "Icones")
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next, from which it differs chiefly in the softer, less concave leaves, more slen-

derly acuminate and less obtuse, and in the more papillose peristome teeth with

more (20-28) lamellae.

F. Novas-Angliae Sulliv. Plants firmer than in the last, of about the same size,

leaves rather closer, more closely imbricated, ovate-lanceolate to oblong-lanceo-

late, concave and usually with borders inflexed, often cucullate at apex, usually

rounded-obtuse but sometimes subobtuse or apiculate, usually denticulate at

apex only, 2.5-4"!'" long ; median cells 8-20:1, alar

inflated, oblong, subhyaline or colored: upper peri-

chiEtial leaves ovate-suborbicular; peristome teeth

"purple," with 18-20 lamellas, slightly papillose;

trellis imperfect, the cilia united at the summit only;

spores smooth. Common in brooks throughout,

probably our most common species.

Figure 217. Fnntinalis Noine-Angihe

(From Siihiv. " Icones")

F1CLRE218. Fonlinalis Jalecarlica

1 From Bry, Eiir.l

F. Cardoti Ren. is a recently described species of wide distribution and it may prove fairly

common. It is closely allied to Noiia-A ngiiee , from which it differs in being considerably larger and

more densely foliate ; leaves imbricated, with thicker eel' walls ; perichaetial leaves entire, not lacerate

when old; operculum longer; peristome teeth more papillose with fewer lamellic (13-16); spores

brownish and finely muriculate.

F. dalecarlica B. & S. Stems i-4'l'" long, much subdixided and branched,

slender, attenuate at the ends; leaves rather close, erect-open to loosely imbri-

cate, oblong-lanceolate to narrowly lanceolate, more or less long-acuminate,

acute or narrowly obtuse, entire or subdenticulate at apex, concave with margins



PLATE LXXWIII. .\. Foiiliitalii dulecariua ^ ';. h. Hraiuli of F. Nov,v-An^li,r '
5 c. Porticti

ot snmc hearing ca|iMiIes 5. il A short hraiich ol F . i^ii^anlea X i
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rolled inwards, 2-3"!'" long; median cells narrow, attenuate, 15-20:1; alar cells

somewhat inflated, subrectangular to subhexagonal: upper perichsetial leaves

usually somewhat narrowed at apex, apiculate, finally strongly lacerate; peri-

stome reddish orange, sometimes brownish; teeth granulose with 15-22

lamellas; trellis imperfect; spores in summer, lightly muriculate. Common.
Easily distinguished from all our other common species by its slender

habit and narrow leaves. It is often found growing intertangled with F. Aoxie-

F. Sullivantii Lindb. {F. Lescurii var. gracilescens Sulliv., non var. niniosior

Sulliv.) Very slender, regularly pinnate with distant attenuate branches; leaves

very distant; stem leaves soft, somewhat concave, lanceolate, and narrowly

long-acuminate, acute or subobtuse, entire or slightly denticulate, 4-6"!'" long;

branch leaves much smaller, 2-3'""! long, more rigid, concave, canaliculate,

acuminate: operculum conic, long-acuminate; peristome teeth lightly papillose;

spores very finely muriculate. Not common. Apparently more frequent near the

coast than inland. All specimens referred to F. d'lsticlui Hook. & Wilson from

our range belong to this species so far as is known to M. Cardot.

F. biformis Sulliv. Is a rare but very interesting moss. The leaves are of two kinds, the so-

called "vernal" leaves, which are so nearly like those of F. Lescurii and F. Novet-Anglitr as to be

confused with them by some of the best bryologists ; and the so-called "summer" leaves which are

much smaller and narrower, convolute and tubulose above, the inrolled edges overlapping. When
fresh and floating the "summer" leaves often appear plainly three-ranked and are quite widely spread-

ing. This form is easy to recognize. The " vernal " leaves are probably the leaves of young plants

or shoots and the others the leaves of adult plants. Widely spread ; Xew Hampshire, British Colum-

bia. Florida, but often incorrectly reported.

DICHELYMA Myr.

Plants growing near the edge or surface of the water, generally submerged

at high water, shorter than Font'nuilis with the appearance of Drepaiiochuius;

leaves three-ranked, costate, narrowly lanceolate, secund to falcate-secund; leaf

cells narrow, linear; basal shorter, brownish, not forming auricles. Dioicous

;

perichstium very long, cylindric, the leaves convolute, very long, spirally twisted,

ecostate; seta of moderate length enclosed by the perichajtial leaves, sometimes

longer and sometimes shorter than the perichstium; peristome much as in

Fonlinalis, but the teeth shorter than the inner peristome.

KEY

1. Costa loug-excurrciit capillacfum.

Costa subpercurrent to shortly excurrent 2.

2. Capsule extending beyond the pericha-'tiiim ; trellis of inner peristome perfect . . . taUaliim.

Perichsetium exceeding capsule and seta in length ; divisions of inner peristome tree

or united at summit only palltsc/us.
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Fii;i[RE 219. Dichelyma capillaceitm (From Brv. Eiir.)

D. capillaceum B. & S. Our only common species. Plants yellowish or

brownish above, blackish below; stems slender, 5-15*^^'" long; leaves erect-

spreading, secund to falcate-secund, loi/jr-Zineur from a Uinceohite base, 5-71"'" long;

usually denticulate above; cosla lou^ cxcitrreiil ; spores in late summer. Attached

to bushes and other objects in shallow water, especially in swamps.
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\

D. pallescens B. & S. Plants lighter in color, sometimes yellowish and glossy,

slender; leaves second and more or less falcate, hooked at the ends of stems

and branches, oblong-lanceolate, gradually long-acuminate, acute to somewhat
obtuse, ^-^"^"^ lo'igi denticulate above with few exceptions ; costa percurrent or

disappearing below the

apex: perichastium
longer than seta and

capsule; peristome
teeth poorly developed,

linear; divisions of inner

peristome free or united

at summit only; spores

in summer. In situa-

tions similar to those

occupied by the last,

but much less frequent.

D. falcatum Mvrin.

Yellowish and glossy

above, usually blackish

u"^'f? ^^ base, having the habit

'
' and appearance of T)re-

p a n a c I a d tt s ; leaves

strongly falcate-secund,

close, imbricate at base,

oblong-lanceolate, then

gradually narrowed and

subulate-acuminate, 3-
yiim long, denticulate

above; costa excurrent

or disappearing in the

apex; seta usually markedly longer than the perich^etium ; operculum as long as urn,

obliquely beaked ; peristome teeth strongly papillose, trellis perfect, longer than

the teeth. A rather rare species of mountain brooks.

Sterile plants are easily distinguished from Drepanocladus by the lack of

inflated alar cells. From the last species it may be known by its larger size and

leaves more strongly falcate-secund throughout and more slenderlv acuminate.

Note that the arrangement of families after the H^pnacccc is different from that fouml

on page 7. The Ptery^ophxllacea are omitted entirely as there is only one rare species,

Hookeria Siilhvantii C. M., that may possibly be found within our range.

FkUiRE 220. Duhi-lyma f^alle. (From Biy. Eur.)
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KEY TO STERILE SPECIMENS

This key is not prepared with the idea that it will enable any one to identify

every moss with absolute certainty, but with the idea that it may help the

student in placing sterile specimens of special interest. I believe a key to

sterile mosses that will enable a novice, no matter how intelligent, to name any

considerable number of sterile mosses without other assistance is an

impossibility.

Whenever it has been possible to trace out an entire family to one point the

key has stopped there, as the keys to genera and species are based on gameto-

phyte characters as far as possible.

a. Plants whitish or light gray, scarcely appearing green ...//.
Plants green, yellow-green, or dark green to almost black . <.

b. Plants of bogs; leaves of large colorless cells surrounded

by narrow green cells Sphajs^niim.

Plants showing but one kind of leaf cells (except in section ). Lfucohryum.

c. Leaves in two rows with edges apparently toward the stem. d.

Leaves in more than two rows or if apparently two-ranked

the edges of the leaf are not toward the stem . . . . e.

d. Leaves apparently split on the inner edge and sheathing

each other and the stern, costate Vin'idtntacert.

Leaves ecostate, not split at base but formin,<; a continuous

wing margin on stem in sterile plants Srliislosl,-ga.

e. Acrocarpous. ( See glossary. There is usually little ditficultv

in determining this fact eveti iti sterile spcciiuetis. l . . /".

Pleurocarpous F.

f. Plants black or blackish green, except at tip of growing

stems and branches ; leaves with \cry thick cell walls ;

growing on rocks and trees g.

Plants green to light yellow-green, sonielinics hoarv, or, if

blackish, growing on the ground C.

g. Leaves ecostate h.

Leaves costate ;.

h. Leaves obtuse, tiever with hyaline apices Andrerva pt-lropkita.

Leaves acute, mostly with hyaline apices lit-du'igui.

i. Growing on rocks A.

Growing on trees B.

A
1. Leaves with a hyaline apex 2.

Leaves without hyaline apex ^.

2. Basal leaf cells narrowly linear-sinuose, thick-walled . . . Khacomilriiim.

Basal leaf cells not sinuose, thinner-walled than the upper.

(excl. Grimmia Pennsyhanica vmA G. apocarpa.) . . . Giimmia.

3. Basal leaf cells narrowly sinuose and nodulose Rhacomilriiim :\tu\ .1 nditaii RolHi.

Basal leaf cells not as above 4.
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4. Leaves crispate when dry Impkidiiim and I'lycomilrium.

Leaves not crispate when dry ;.

5. Plants almost black throughout, very brittle; almost ex-

clusively alpine or subalpine Jiu/rea-a.

Plants green at tips, less brittle, many species common at

low and medium altitudes 6.

6. Leaves papillose

i'lola Americana and Orlholrichuii

Leaves not papillose (papillose in a few species) Grimmia.

B

1. Leaves crispate when dry Ulola.

Leaves not crispate but closely imbricate when dry .... 2.

2. Plants in wide spreading mats with a pleurocarpous habit . . Drummoiidia.

Plants erect, usuallv in smaller rounded tufts Oiiholrichum.

C

1. Leaves with numerous lamella; on inner surface of costa

(inconspicuous in Cathaiinea crispa) 2.

Leaves without lamellae on inner surface of costa 3.

2. Plants very small ; rare ; leaves ovate Plerygoiieuron.

Plants large, common ; leaves lanceolate Polylrichacea.

3. Stalked receptacles bearing gemmae nearly always present . 4.

Plants without gemmae or producing them on stems and

leaves 5.

4. Gemma: in terminal leafy cups Georgia.

Gemma? in rounded heads on stalks Aulacomiiium.

5. Plants minute, mostly annual, almost microscopic Ephemeracea- and Phascum.

Plants larger, easily seen without a lens 6.

6. Leaf cells papillose D.

Leaf cells not papillose E.

1. Leaves strongly contorted to crispate when dry. (Barlramia

species may be sought here) . . .
' ' 2.

Leaves little or not at all contorted when dry 6.

2. Plants small, less than i*:'"

Ifeisietr, If'ehera, Barhula, Rhaln/oueisia and Desmalodon.

Plants of medium size (i-^'"') or larger 3.

3. Leaves spatulate to Ungulate ; costa often excurrent ....
'Tortiilea', 'Didymodon topkaceus and Encalypla.

Leaves obtusely acuminate to slenderly long-acuminate . . 4.

4. Alar cells distinctly enlarged and inflated

'Dicrainim ipiiriiim, D. pallidum and D. moiilanum.

Alar cells as well as basal often somewhat larger and hvaline

but not distinctly inflated 5.

5. Leaves entire or merely denticulate above

Oncophorus and Torliilacett (in part.)

Leaves strongly serrate limmia.
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6. Leaves plainly two-ranked (Fig. 34) S:caiizia.

Leaves not two-ranked 7.

7. Leaves obtuse, broadly ovate to oblong-ovate Aulacomniiim.

Leaves acute to acuminate 8.

8. Papillae not on faces of cells but formed by projecting angles

of cell walls liartramiacea.

Papillae on surface of cells 9.

9. Leaves squarrose-recurved, strongly serrate Pahidetla.

Leaves erect, entire except at apex Ceraloi/on.

E
1. Alar cells plainly inflated, often colored

lUindia, Dicraniim, Dicranorlonlium and Campylopus.

Alar cells not distinctly inflated, but sometimes larger and

hyaline 2.

2. Leaves bordered, at least in theloucr half, by a margin of

narrow elongated cells v
Leaves not bordered 4.

Leaves indistinctly bordered
Rhodohryum anil Mniiim (iiididioides.

3. Leaves broader ; leaf cells nearly as broad as long Milium.

Leaves narrower ; leaf cells more elongated Bryum, Miiiohryiiiii.

4. Upper leaf cells 20M or more in diameter ;.

Upper leaf cells small or narrower, rarely over i :;m wide . . 10.

5. Leaf cells short, quadrate or rounded 6.

Leaf cells elongated 7.

6. Costa excurrent Pallia.

Costa ending below apex Milium Hcllari-.

7. Leaf cells mostly with pointed ends ,S.

Leaf cells flatteneil at the ends (or leaves large, wide and

flaccid) Splartiiiirirr, Funariaceo'

8. Leaves closely imbricate, green or pinkish I'lui^inhryum.

Leaves closely imbricate and silvery white liryum iiis,i-itltum.

Leaves scarcely imbricate g.

9. Leaves usually narrow, costa not reaching apex I'ohlin, M iiiohryum alhirans.

Leaves usually narrow, costa often reaching apex or ex-

current liryum.

Leaves hair-like, costa long-cxcurrent Lt-plohryum.

Leaves short, glaucous, mealy looking Sniaitia.

Leaves not glaucous 11.

Leaves obtuse, rounded or somewhat apiculale 12.

Leaves acute to slenderly acuminate 13.

Leaves serrate l/cisia 3\\d .lulacomnium species.

Leaves entire Mecu-a species.

13. Plants minute, rarely collecteil unless fruiting 14.

Plants of medium size (1-3"") or larger 15.

14. Alpine or subalpine; rare

lirachyodus, Seligtria. Rhahdotvcisia.

Plants of loucr altitudes of frequent occurrence

liruchia, Plcuridium and Ditranella species.
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15. Leaves secuiui Dicraiulln, Ditrichum.

Leaves rarely secund 16.

16. Leaves squarrose-spreading \Ieesea. DUraiulta S(hreben.

Leaves not squarrose-spreading 17.

17. Leaves entire or nearly so

D'lliickum. Diiiyniodoii, Tremalodon, Dicranella.

Leaves serrate

Dili'ichum. Dicraiiflla. Baihamia CEderi, Timmia.

F. Pleurocarpi

1. Leaves papillose by reaM)nof projections from the cell surface .

Leskeact'ie (one or more exceptions).

Leaves not papillose, or rarely papillose by reason of the pro-

jection of the angles of the cell walls 2.

2. Leaves ecostate or with costa short and inconspicuous .... 3.

Costa well developed, usually single, sometimes double or

forking 12.

3. Leaf cells from lower median region i-;:i 4.

Leaf cells 5-20:1 6.

4. Complanate-foliate Seckeracea-.

Not complanate-foliate ;.

5. Leaf cells thick-walled Leucodonlacetr, Habrodon.

Leaf cells thinner-walled -imblystegietla, Leskea denticulala.

6. Aquatic, long and floating Fonlinalh.

Not aquatic or, if aquatic, not long and floating 7.

7. Leaves squarrose-recur\ed

Campytiuiii, Hylotomium species, Plagiolhiciuin slrialcl/um

Leaves not squarrose-recurved 8.

8. Strongly complanate-foliate

Plag'iolhecium. Eiilodoii, Hypiium pralensc-.

Not complanate 9.

9. .Aquatic

Hygrohypinim. Raphidosli-giiim. Scorpiditim.

Not aquatic 10.

TO. Regularly pinnate and plumose llypnum. Hylocomiiim.

Not regularly pinnate and plumose 11.

11. Growing on trunks of trees

Pylaisia. Plalygyrium, Raphidoslegiiim, Hyptium.

Not growing on trees

Calliergoii, Hypiiiim, Raphidoslegiiim . Plagiolhecium, Eiilodon sediiclrix.

12. Median leaf cells 1-5:1 i.5.

Median leaf cells ;-20: 1 iS.

13. Large plants with dendroid habit

Climaciiim (excl. forms of C. Kindbergii) , Porolrichiim.

Smaller plants, not dendroid i+.

14. Growing on trunks of trees 16.

Growing on soil, stones or decaving wood 15.
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15. Leaves squarrose-spreadiri}; in most species Campylium.

Leaves complaiiate Hnwolia.

Leaves not sqiiarrose-spreadiiig or coniplanaic

.1 mhlyitea'nim, liryhnia, Hnirhylhidum rt-ftexum.

16. Very small or very slender or both fnhroiiidiivr, Cryphn-a.

Plants of medium size 17.

17. Complanate-foliatc Il/imalia.

Not complanate-foliate I'onslntmia.

18. Leaves strongly falcate-secund, acjiiatic or growing in very

wet places

('.Ktloiifunjii, Diipaiioclailiis, Difhclyma, Hygrohypiiiim.

Leaves not falcate-secund, some aquatic 19.

19. Leaves rounded at apex, obtuse or apiculate CaUit'ix'ni, l/yfiiohypnum.

Leaves acute to acuminate 20.

20. Aquatic 23.

Not aquatic 21.

21. Leaves rugose RhyliJium.

Leaves not rugose 22.

22. Costa double or forking Hy/ocomium.

Costa single

lirachythec'u'arf, Hy/oromiiim /'yrcnainim, Campyinim. Drepanocladus forms.

23. Long and floating Drepanocladus forms.

Not long and floating 24,

24. Costa double and forking

Hygrohypinim lexcl. H. Cloiteri and forms of H. paluslre) .

Costa single lirachylheclerr, Amblyitegium forms.
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CORRECTIONS

(Minor typographical errors that are in no way misleading are not noted

here.)

Accents either not given or given incorrectly.

Page 64, juniperinum. Page 138, crispum. Page 267, Pvrenaicum.

Page 67, capillare. Page 148, tophaceus. Page 269, rugnsum.

Page 99, Bonjeani. Page 186, striatum. Page 272, salebrosum.

Page 103, pallidum. Page 190, luteum, Page 277, digastrum,

Page 109, albidum. rubrum. aciitum.

Page 122, unicolor. Page 233, orthorrhynchum. Page 295, Cirriphyllum.

Page 137, piliferum. Page 240, recognitum, Page 307, fluitans.

Page 138, SuUivantii. Philiberti. Page 314, Sendtneri.

The names of subfamilies are in many cases spelled with the ending "ae"

instead of the correct ending "eae," e.g., page 137, "//V/.wVr" should read

"//'^^/j/'tvf
.

" Also Natiirlichen is spelled Naturlichen in several places.

Page 16, end of line 21, for ^''IFebera" read "Poh/ia."

Page 18, line 14. F"or "protenemata" read "protonemata." Line 3 from the

bottom. For "the sex" read "these."

Page 30, line 9 of explanation. For "operculum" read "peristome."

Page 36, line 7. For '''' Raphidoste^ium recttrvans^^ read " Hypiium laxepaln-

lumy Also page 49, second line from bottom.

Page 39, line 6 from end. For ^'crihose" read ''cribrose."

Page 43, line 5 from bottom. For ''Hypiiiiiii nti^osHin" read "R/iy/ii/iiitii

rugosum."

Page 44. F"or "umbomate" read "umbonate." First line of note. For "22"

read "23."

Page 46, line ^. For "Amlystegium" read "Amblystegium."

Page 48, section 12 of key. After "'Atilacomniuw" insert '"Barlrawici CEderi."

The Encalyptaceas are unintentionally omitted from key. Members of this

family will probably be sought under the Torlulace/e.

Page 49, section 22. After "Myure/la" insert "Tb/iidiiiiii pii/iidoanii," ''Lcskca

species. Section 23. For ''Pyhiis't^e" read ''^Eulodoiitce."

Page 65, line 5. For "Piliferum" read "piliferum."

Page 67, line 15 from bottom. For "asymetric" read "asymmetric."

Page 70, line 2 from bottom. For "Fig. 2" read "Fig. 20."

Page 71, line 9 from bottom. For ''Buxbaiimia's" read ''Jf'ebera's."

Page 80, section 4 of key. For "inflated neck" read "slender neck."

Page 81, line 13. For "25"""" read "2.5'""!."

Page 84, line 4. For "5cm" pgaJ "i.5cni."
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Page 85, lines 8 and 11. For "Dislichum" read '^Dislic/iiiini."

Page 86, line 5. For "confine" read "confined"; and for "and of several"

read "and several." Section i of key, second line. After "faintly" instead of

"so" read "papillose."

Page 98, line 7 below key. Before ''Siiiilcri" insert "'Bervcri."

Page loi, line 6 from bottom. For "(Hedw.)" read "Hedw."
Page 155, last line. For "1-3'iini"' read "j-3<"m."

Page 169, line ii. For "Planzenfamilien" read "Pflanzenfamilien." Line 3

from bottom. For "(Hedw.)" read "Hedw."
Page 17 ^ line 9. For "bigemminate" read "bigeminate."

Page 192, line 16 from bottom. For "serrala" read ''serrciliim."

Page 202, section 2 of kev. Interchange the descriptions of basal cells to

agree with text.

Page 207, line 4. For "Gaspe" read "Gaspe."

Page 228, line 12 from bottom. Before "serrate" insert "the leaves are."

Page 238, line 10 from bottom. Omit "loosely" before "pinnately."

Page 240, line i. For "medium" read "median."

Page 245, line 3 from bottom. For "bicostate" read "double."

Page 253, line 14 from bottom. For "abrubtly" read "abruptly." Line 7

from bottom. For "Schuelschkecj" read "Schwetschken.'^

Page 263, line ii. For "'Enloiioncre" read ''Eiilodonlcd'." Also page 299,

line 22.

Page 264, line i of key. For "costa strong" read "costa evident." Section

2. For '^EnlodoiKvr" read ^^Eittodoiite^e."

Page 283, line 5. Before "rough" insert "seta."

Page 287, line 7. For "1.3-0.3™"'" read "1.3x0.3'""'."

Page 306, line 5. For "LXXII" read "LXXI."
Page 314, line 16. For '^ Campy/in in riptiriinn" read '" Jmbl\stt\<riiiiu liparinni."

Lines 17 and 18. For '' (illenniilunr' and " inlciiiu-itinni^' read "' dllcniiatns'' And
" intermediusy

Page 315, line 12. For "stand" read "strand."

Page 353, line 5 from bottom. For '' iibiiUicetim^^ read '' suhjuliucum.''

Page 359, line 15. For '^ Rapidostt^^ium''^ read ''' Raphidostegimn." Line 6 from
bottom. For " /rt.\7//)rt/«/«w " read ^' laxcpalitlum.'^

Page 373, line 10 from bottom. For '" RollieV read '" Riitlui."



4IO INDEX

INDEX
Acaulon, 129, 131, 133, '34-

muticiim, 133.

rufescens, 133.

triquetrum, 133*-

Acrocarp3e,i73.

Aloina, 161.

ericaefolia, 161*.

Amblystegieas, 303.

Amblystegiella, 341, 374, 386.

adnata, 354, 356, 357, 375.

376*, 377, 378*, 379. 383-

confervoides, 376*, 377.

minutissima, 376*-

Sprucei, 376*, 377-

subtilis, 375*, 376*, 377. 378.

Amblystegiiim, 46, 218, 321, 327^

374-

brachyphyllum, 329.

brevipes, 329.

compactirtii, 329, 330, 331*.

filicinum, 315, 316*, 327, 328,

329, 336.

Floridanum, 329.

fliiviatile, 329, 336, 337'% 338.

fo ma typica, 335*. 33^.

brevifolia, 336.

Halgingeri, 346.

hygrophilum, 337*.

irriguum, 315, 329, 334*, 338-

spinifolium, 334*, 336, 338.

Juratzkanum, 322, 329, 330,

33"-

Kochii, 322, 324, 326, 329, 330,

331, 332*. 334. 339-

laxirete, 329.

iioterophiliim, 329, 336, 338.

orthocladon, 329, 334, 336,

337*. 338, 341.

riparium, 327, 329, 331, 338,

339*. 340.

fluitans, 339.

longifolium, 339.

serpens, 323, 329, 330*, 331,

334. 359-

vacillans, 327, 329, 339, 340*.

variiim, 329, 330, 331, 332,

333*. 336, 337*-

forma ovata, 334-

Amphictium, I74-

Lapponicum, 174 175*.

Amphidium Mougeotii, 174.

Amplioridium. 174.

Anacamptodon splachnoidcs,
386*.

Andrea'a, 55, iio, iii.

crassintrrvia, 56*.

petrophila, 54*, 55, 56.

Rothii, 55*, 56.

rnpestr s, 56.

Andrca?ace;e, 55.

Andrea^ales, 55.

Anisothecium, 89.

Anomobryiim concinnatiim, 225.

Anomodon, 29, 237, 256, 297,

394-

attenuatus, 252, 258*, 259*.

apiculatus, 258*.

Blunt leaved, 256, 257.

minor, 256, 257*.

oblusifolius, 252, 256.

rostraius, 255, 256, 259, 260*.

Slender, 258, 259.

tristis, 255, 256. 260.

viticulosus, 28, 258*.

Aphanorhegma !.erratum, 192.

Aplolepidese, 33, 34, 36, 72.

Apple Moss, 205, 206.

Archidiiim, 22*. 24, 81.

Arthrodontea?, 33, 34, 67, 72.

Arctoa, 98.

Asiomum. 137.

crispum, 138*, 139.

nitidulum, 139.

Siillivantii, 138, 139.

Aulacomniacea?, 201.

Aulacomnium, 20i.

androgynum, 16*, 203.

heterostichiim, 201 , 202.

paliistre, 18, 88, 202*, 203*.

imbricatum, 203.

turgidiim. 202, 203.

Barbiilerf, iS, 144^

Barbula, 26, 34, 36, 72, 79, 132,

148, 154, 165.

amhiifua. 161.

amplexa, 30''.

convohita, 135, 150*, 151.

fallax. 151, 152*.

gracilis, 151.

renirvijolia, 151.

reflexa. 151.

subulata, 35*.

Karbula unguiculata, 135, 148,

149*, 157, 162, 172.

var. obtusifolia, 151.

Bartramia, 204. 206.

Ithyphylla, 206.

(J-lderi, 203, 206*.

pomiformis, 205*, 206*.

Bartramiaceje, 173, 201, 203.

Bird Wheat, 60.

Blindia acuta, 95*.

Brachyodus, 86.

Brachythecieaf, 264, 265, 266^

342.

Brachythecium, 45, 270, 289. 295.

297-

acuminatum, 28, 269, 270,271,

2S4*, 285, 379*, 380.

acutum, 270, 271, 277, 278*.

campestre, 270, 271, 278,280.

cyrtophyllum, 269, 270. 271,

285*.

digastrum, 269, 270, 277*.

erythrorrhizon, 271.

flexicaule, 270, 274^.

glaciate, 282.

lietiim, 274, 276. 277.

Mildeanum 278

Noveboracense, 281.

oxycladon, 269. 270, 272, 274,

275*, 276, 277, 281, 285.

358.

var. dentatum, 277.

phimosum, 271, 282, 283*, 291,

342, 363

var. homomallum. 283.

populeum, 271, 283, 285*.

var. ovatum, 285.

reflexum, 269, 270, 271, 282',

328.

rivulare, 271, 272, 280, 281*.

rutabulum, 271, 272, 274. 277,

278, 279*, 295.

var. flavescens, 280.

var. turgescens, 280.

salebrosum, 270, 272, 273*, 274,

276, 277, 278, 280.

var. densum, 274.

var. flaccidum, 274.

Starkei, 271, 281, 295.

velutinum, 269, 271, 286*. 287,

291.
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Brachythecium var. conclensatnm,

286*.

var. intricatum. 286*.

var. praelongum, 286^".

Briichia, 45, 80, 137.

flexuosa, 81.

Sullivanti, 80*, 138

Briichie^i', 80.

Hryales, 57.

Biylinia, 263, 265, 287, 351.

graminicolor, 288, 289*.

var. Holzingeri, 289*.

Novie-Anglia-, 287, 288*.

Bryoziphium Norvegiruni, 72.

Bryace:!", 207, 23(1, 263.

Bryc:r, 207.

Bryiim, 5, 18, 26, 38", 69, 199^

208, 209, 214, 2r5, 216,

225, 226. 233.

artine, 220, 222.

alpimim, 223.

argentciini 208, 215, 220, 225*,

22(1

atropurpiircimi. 225.

biniiim, 216, 219, 220, 221*,

222.

var. elatiini, 220.

c^espiticiiiin, 215, 216, 217,

220, 222*, 223, 225.

calophylliim, 218.

capillare, 216, 223, 224*.

cuspidatum, 220.

cyclophylluni, 218.

Duvalii, 218*.

erytlirocarpuiii. 16*.

Giant, 226.

inclinatum, 217, 218.

intermeduim, 220, 223*.

Long necked, 208, 209.

pallens, 219*.

pallescens, 220. 222.

pendulum, 217*, 218.

pseudotriquetrum, 220.

roseum, 226.

Silvery, 225.

sphagnicola, 14*

turbinatum, 44, 219.

uliginosum, 218, 219.

IVa/ilenbergii, 274.

Burnettia, 29, 36.

Buxbaumiacea?, 36, 67, 169.

Buxbaumia, 57,67, 69, 70, 71.

aphylla, 26*, 68*. 69, 70*.

Buxbaumia indiisiata, 26, 68*,

69, 70.

Calliergon, 303, 317, 342, 347.

rordifolium, 318, 319*.

ruspidatum, 320, 321*.

giganteuTii. 318.

sarmentosuin, 318.

straniineuiii, 318.

Schreberi, 318*, 320".

Campyliiim, 265, 303, 321, 322,

342, 364, 374.

chrjsophyllum, 323*1324, 326,

327. 33'-

var brevifoliuin, 3^4-

var. Caroliniarnim, 324.

hispiduhim, 321 ,
322*.

polyganiuiii. 326*, 327, 3^38,

339-

radicale, 324, 331, 337*.

stellatum, 324, 325*, 326.

var. proteiisum, 327.

C'ampylopus, 95, 96.

Catharinea, 18. 57, 59.

angiistata, 59".

crispa, 60, 61*.

Narrow-leaved, 59, 60.

undulata 26*, 30*, 59*, 60.

Wavy, 59.

Ceratodon, 72, 79, 83, 84. 86, 87,

134, 144, 151, 203.

purpureus, 3i'', 32*, 87

^

Cinclidium, 26.

stygium, 26*, 32*.

Cinclidotus riparius, 26*.

Cirriphyllum, 295.

Boscii, 295.

piliferum, 296.

Claopodiuin, 45.

Clasmatodon parvulus, 248.

Climaciea;, 263, 299.

Climacium, 236, 299, 303, 379.

dendroides, 299, 300*, 301*.

var. Oregonense, 300.

Americanum, 300*. 301*.

Americanum KinJbergii, 301*.

Kindbergii, 301*.

Conostomiim, 32, 204.

boreale, 207.

Cord Moss, 194, 195.

Coscinodon, 45.

Cratoneuron, 303, 315, 336.

filidiium, 304,315, 316*, 32S.

commutatum, 304, 317''.

Cryplia?a glomerata, 390.

Ctenidium, 350.

Cylindrolliecium. 380.

compresium. 381.

Detneirii, 381.

Cyiiodontium, 86.

Oawsonia, 14'', 26.

polytriclioides, 25", 26^.

Oe.smatodon, 161, 169.

arenaceus, 162, 163*.

plinthobivis, 135, 162*, 164.

65.

Forteri, 162, 164*.

Dichelyma, 395, 400.

capillaceum. 401*.

falcatum, 26''', 402.

pallescens, 402*.

Dicliodontiuni, 86.

Dicranella, 26. 45.89.

ceiviculata, 92".

\"ar. An ericana, 92.

curvata, 92.

heteromalla, 89, 90", 92.

var. Fil/geraldii, 91*, 92.

var. intcrnipta, 91*.

var. ortliocarpa. 91.

var. stricta. 91*.

rufescens, 92, 93*.

Schreberi, 89.

secunda, 95.

subulala, 95.

varia, 92, 94*.

Dicranodontium longirostre. 96,

97*, 106.

Dicranacea;, 72, 79, 134, 169.

Dicranum, 19, 26. 31*, 32, 36, 40,

43. 72, 89, 95, 96, \vo. 132.

289

albicans 106, 108.

Bergeri, 96.

Bonjeani, 99*, 100*.

var. polycladon, 100*.

Drummondii, 104*, 173.

elongatum, 98.

falcatum, 98

Hagellare 16, 40, 104*, 105, 106.

var. minutissimum, 105'.

Flagellate, 57, 104, 105.

fulvellum, 95, 98.

fulvum, 98, 104*, io6.

fuscescens, 39, 98*, 99*, lOl

longifolium, 96, 106, 107".

majus, 99.
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Dicranum montamim, 96, 105,

108.

Miihlenbeckii, 96, loi, 102*,

103.

pallidum, 96, loi, 103 \

paiustre. 99.

Sauteri, 98.

schisti, 98.

scoparium 42*, 43 \ 98*, 99*,

loi, 132.

Starkei, 98.

spurium, 96, loi, 103*.

spuriiim condet.satum. 103.

iindulatum, 44, 99, 103, 104 .

viride, 106, 108*.

Didymodon, 79, 144, H^. i54-

cytindriitis. 154.

luridus. I47'.

rubellus, 14*, 146*, 147-

tophaceiis, 148".

Distichium, 85.

Ditrichiim, 79, 83, 88.

pallidum, 83, 84*, 89.

tortile, 83, 84*.

var. vaginans, 84*.

Diphyscium folinsum. 68, 70.

DiplolepideEe, 33. 34, 35, 36, I73-

Drepanocladus, 269, 303, 304,

342, 355, 400, 402.

adunciis, 304, 306, 311, 313*,

3^7. 339-

var. aquaticus, 314

var. attenuatus, 314

var gracilescens, 313"', 3i4'

var. intermedius, 314.

var. Kneiffii, 313*, 326, 338,

314 (as group).

var polycarpon, 313*, 314.

var. pseudofluitans, 313*.

capilllfol us. 313*, 314-

exannulatus, 311, 312*

var. brachydiciy n. 311*.

var. falcifolius, 313*.

fluitana, 307, 309, 310*.

var. Atlanticus, 309.

var. falcatus, 311, 313*.

var. gracilis 309, 313*.

var. Jeanbernati, 309, 313*.

var. setiformis, 309.

Drepanocladus lycopodi oid e s

314

revolvers, 306, 311.

var. intermedius, 307*, 314.

INDEX

Drepanocladus Scndtneri, 312,

314-

uncinatus, 304, 306, 307,308*.

var. pliimulosus. 307-

vernicosus, 305*, 306*, 307,

3'5-

Drummondia, 31, 175, 179, 181.

clavellata, 176".

EUutera, 46.

Encalyptace;e, 134, 169.

Encalypta, 36, 161, 169.

ciliata, 170, 171".

procera, 169.

streptocarpa, 161, 169, 170*.

vulgaris, 172*.

Entodonte.T, 263, 297, 299, 379.

Entodon, 29, 380, 383.

breviselus, 382.

cladorrhizans, 379*, 381*.

compressus, 381, 382 \

seductrix, 379*. 380*, 381, 383.

var. Demetrii, 381.

var. lanceolatus, 381.

var. minor, 381.

Ephemeraceae, 129, 134, 135, 136,

169

Ephemerum, 69, 81, 129, 131,

133-

cohsrens, 132*.

crassinervium, 132*.

megalosporum, 130, 131.

papillosum, 132.

serratum, 130', 131.

sessile, 132.

spinulosum, 132.

Eurhyncbium, 289, 296.

hians, 290*, 334, 365, 370.

rusciforme, 293*, 342, 345.

serrulatum, 294*, 295.

strigosuni, 291, 292*.

var. pr;ecox, 291, 292*.

var. robustum. 291, 293.

var. scabriseluni, 293.

Extinguisher Mosses, 169.

Fabroleskea Autinii, 253.

Fabroniaceae, 248, 253. 386.

Fabronia. 387.

ocioblepharis, 387*.

Fern Mosses, 237.

Fern Moss, Common, 239.

Mountain. 265

Wiry, 240.

Fissidentarea?, 72, 169.

Fissidens, 19, 26, 38, 41. 46, 72,

73, 135. 162. 365. 374.

393-

adiantoides, 14*, 26*, 74, 75*,

76.

bryoides, 74*^.

Closteri, 77.

cristatus, 76.

decipiens, 76.

grandifrons, 73, 77*.

Hallianus, 73, 79.

hyalinus, 73, 77-

incurvus, 74'.

exiguus, 74-

minutulus, 74''.

Julianus, 73, 77, 78*, 79*.

obtusifolius, 'jf>'^.

osmundioides, 74, 76^.

subbasilaris, 76*.

taxifolius, 76^, 77-

Fontinalacea?, 39, 299. 395-

Fontinalis, 26, 32, 39, 77, 395.

antipyretica, 2t>*.

biformis, 400.

Cardoti, 398.

dalecarlica, 398*, 399*.

disticha, 400.

gigantea, 396, 399*.

Lescurii, 396, 397*, 400.

var gracilescens, 400.

var. ramosior, 400.

Nova; - Anglic, 398*, 399*,

400.

Sullivantii, 400.

Forsstrcemia, 390.

Ohioensis, 390.

trichomitria, 390, 391*.

var. immersa, 390.

Funariacea", 129, 130, 131, 18S,

191.

Funaria, 18, 32, 36, 173, 194,

225.

Americana, 196*.

flavicans, 195*.

hvgrometrica, 14*, 16*, 21*,

22', 25*, 26*, 194, 195*-

196.

microstoma, 195.

serrata, 197.

Georgiacea?, 57i 169.

Georgia, 26*, 29*, 30*, 33, 57.

Brownii, 58.

pellucida, 16*, 18, 57*.
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Grimmiaceae, 109,110. in, 134,

169, 174.

Grimmia, 55, 56, 112, 123, 173.

ambigua, 116*.

apotarpa. 113, 115 \ 116, 117,

122, 285.

var. gracilis, 115.

var. rivularis, 115.

conferta, 115*, 116, 122.

var. obtu-ifoliiim, 115*.

Doniana, 117, 119*, 120.

Donii, 119.

leucophea, 117, 120*.

maritima, 116, 117*.

obtusa, 119*.

Olneyi, 117, 118*.

ovata, 120.

Pennaylvanica, 115, 117, 121*,

122.

var. Bestii, 122.

torqtiata, 18.

unicolor, 122*.

Gymnostomum, 141, 175.

calcareum, 144, 145*.

curvirostre, 141, 142*, 144,

'75-

var. scabnmi, 141.

rupestre, 141, 143*, 144, 175.

Habrodon, 386, 387.

Notarisii, 28, 387.

perpusiilus, 387.

Hair-Caps, 11, 33, 60, 65. 67.

Common. 62, 65.

Juniper, 64, 65.

Ohio, 62, 63.

Harpidium, 303, 304.

Hedwigia, 9, 55, no.
albicans, no, in*,

var. viridis, in.
ciliala, no.

HepaticiE, 33, 47, 55.

Heterocladium. 45. 237.

s(|uarrosulum, 245.

Humalia, 392.

gracilis. 395.

Jamesii, 40, 392, 393,

Macoiinii, 393.

trichomanoides, 392*, 393.

Homalothecium. 29, 36, 379.

subcapillalum, 297.

Homalotlieciella, 269, 297.

siibcapillata. 297, 298'''.

Hygroamblystegium, 329, 341.

Hygrohypnum, 265, 341, 342.

355-

(^losteri, 346.

dilatatum, 345'.

eiigyriiim, 344\ 345, 363.

var. Mackayi, 345.

montanum, 346.

ochraceum, 312, 343*, 344, 346.

paliistre. 346.

Hylocomiiim, 263, 264, 269.

brevirostre, 267.

Oakesii, 267.

Pyrenaicum, 267.

proliferiim, 265*.

sptendens, 265.

squarrosiim, 268*.

triquetrum, 267'.

umliratum, 266 \ 267.

Hymenostylium, 141.

Hypnacese, 32, 36, 236, 263, 289,

299, 303.

Hypnea;, 264, 269, 327, 341.

Hypniim, 5. iS. 26, 31*, 32, 43*,

69, 173. '91' 269. 347, 361-

admixtiim, 361.

Bergenensc, 324, 337*.

Boscii, 295.

chrysophyllum, var. tenellum,

324-

CO' difolium, 281.

Crista-castrensis, 348*, 349*,

351*.

ciipressiforme, 347, 352, 353*,

355. 379-

var. elatum, 353*.

var. ericetorum, 353*.

var. filiforme, 353.

var. subjulaceum, 353*.

curvifolium, 199, 347, 354*,

355. 356.

cuspiJatiim, 317, 320, 321*.

cylitidricarpiim, 359.

i/i'licalulum, 359.

dilalatum. 293.

fertile. 347, 355, 356*.

filiciiium, 329.

flu-vialile. 337*.

Haldanianum, 276, 347, 358.
hygropliiluin, 324.

imponens, 347, 351'', 352*,

353*. 354. 355. 356.

Jamesii, 357.

laxepatulum, 359, 360*.

Hypnum Lesciirii, 328.

microcarpum. 361.

mollc. 346.

molliisciim, 350
', 353.

var. fastigialum. 351

.

Noi'ie-Cicsarcte, 342.

Navte-Angliie, 287.

obtusi)ttiium. 373.

ortbodadon, 337*.

pallescens, 357.

paUuioSi.m , 243.

patienti.i-, 347. 354, 355*.

var. elauiiii, 355.

var. demissiim. 355.

pratense, 347, 355, 364.

radicale, 324, 337*.

recurvans, 358, 359*.

reptile, 353, 356, 357 ', 378.

Schreheri, 317.

serrulatum , 295.

Sullii'antii, 288.

tenuirostris, 347, 359.

uncinatum, 19, 39.

unicostatuni, 324.

Isopterygiuin, 364, 371, 374.

Isotheciacete, 45.

Isotherium, 29.

Leersia. 45.

Leptobryiim. 18, 208.

pyriforme, 208*, 219.

l.eptotrichiim glaucescens, 83, 88.

Leskeacea-, 29, 236, 263.

Leskea, 26. 29, 237, 247, 256,

259. 297, 394-

arenicola, 248, 251*.

Austinii, 253.

denticulata, 237, 247, 253,

254*.

gracilescens. 247, 251, 252.

nervosa, i5, 248. 251*. 252

255-

var. nigrescens, 253.

obscura, 247, 248, 251*, 252.

polycarpa, 247, 248, 249*, 252.

var. paludosa. 248, 249*,

251.

var. tenella, 249*.

tectorum. var. flagellifera, 377-

Iristis, 260.

'varia, 337*.

Leucobryiim, 106, 108, 109.

albidiim, 109.

glauciim, 16*, 109°.
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/.eucobryiim minus, 109.

Leucodontacea", 387.

Leucoclon, 297, 382, 388, 390.

brachypus, 388*, 389. 390*

jiilaceus, 388*, 389, 390*.

sciuroides, 388*, 389, 390.

Luminous Moss, 186, 187.

Lyellia crispa, 25"*.

Meeseacea", 188, 197, 201.

Meesea. 197, 199.

longiseta, 25", 197.

trichodes, 197.

triquetra, 197, 198*.

tristicha, 197.

uliginosa, 197.

Micromitrium, 129.

megabspotum, 131.

Mniobryiim, 208, 214.

albicans, 213*, 214.

carneum, 214.

Mollia viriJiihi, 29.

Mnies, 201, 207, 226.

Mnliini, 18, 26, 36, 38*, 60, 73,

103. 173, 191, 199, 202,

214, 216, 223, 226, 227.

artine, 228*, 229*, 331.

var. ciliare, 228*.

var. rugicum. 231.

cinclidioides, 235*.

cuspidatum, 228, 231, 232, 334.

Drummondii, 231.

Early, 232, 235.

hornum, 21*, 26*, 27*, 34*,

232*, 233*-

liymenophylloides, 236.

Large-leaved, 232, 235.

Long-leaved, 233.

marginatum, 233, 235.

medium, 231.

orthorrhyncluim, 233, 234 ',235.

punctatum, 232*, 235.

var. elatum, 232*. 235.

Red-mouthed, 232.

Ribbed, 202.

riparium, 233.

rostratum, 230', 231.

serratum, 233, 234.

spinulosum. 232', 233.

stellate, 236-.

suhglobosum, 235.

iylvalicum. 228.

Toothed, 228.

Woodsy, 228.

INDEX

Myurella, 261.

C'areyana, 147. 261

.

julacea. 261.

Nanomitiium, 129, 131.

Austinii. 130^.

megalosporum, 130.

synoicum, 130.

tenerum, 130.

Neckera, 29, 45, 355. 393-

complanata, 394*-

gracilis, 393, 395.

pennata, 393"-

var. oligocarpa, 393. 394 •

Neckeraceae-. 301, 392.

Nematodonteae, 33, 57, 67.

Oncophorus, 86.

Wahlenbergii, 86'.

Orthotrichaceje, no, iii, 173.

Orthotrichum, 24, 26, 29, 32. 45,

55. '73. '75. '76, 178,

188, 386.

affine, 186.

var. fastigiatum, 186.

anomalum. 178, 179, 180, iSi '",

var. saxatile, 180.

brtichytrichiim, 183.

callistomimi, 32

,

crispum, 177*. 178.

crispulum. 177*, 178-

cupu latum, 181.

fallax, 183.

gymnostomum, 184.

leiocarputn, I4''',i86.

Lescurii, 181.

Lyellii, i6», 18.

obtusifolium, 16*, 179, i83'',

184, 186.

Ohioense, 181, iS2-, 186.

phylianthum, 16'.

Porteri, 181.

psiUicarpum, 183*.

pusillum, 183''.

Srhimperi, 182*, 183.

var. truncatulum, 183.

sordidum, 184, 185*, 186.

speriosum, 184*, 186

stramineum, 2«'

.

strangulatum, 182 *.

striatum, 186.

Paludella, 197, 2ot

.

squarrosa, 199.

Peat Mosses, 50*, 5i''', 52.

Acute-leaved, 52, 53.

Peat Mosses, Spoon-leaved, 52.

Squarrose, 53.

Phariimilrium subsessile, 160*.

Phascum, 129, 131, 134, '35,

'57-

cuspidatum, 81, 136*.

var. piliferum. 136*, 137.

Floerkianum. 133.

serratum. 14 \ 16 '.

Hhilonotis, 204.

fontana, 204*, 206.

Miihlenbergii, 206.

Phvsromitrella, 129. 131.

patens, 134.

Phvscoinitrium. 18, 29, 45, 69.

131, 160, 173, 192, 194.

immersum, 192, 193'.

pyriforme, 192.

turbinatum, 192*.

Plagiobryum, 208.

Zieri, 225.

Plagiopus, 206.

Plagiothecium, 19, 281, 295, 348,

355. 364, 380-

densifolium, 371

denticulatum, 365, 367, 371,

372*. 373. 374-

var. Donii, 373.

var, tenellum, 373.

deplanatum. 370'. 37'-

elegans, 366'.

graciiens, 367.

geopliilum, 369", 370.

Groutii, 369.

Icetum, 373.

latebricolor, 29, 374, 380.

micans, 367, 369

var. fulvum, 367.

Muellerianum, 365", 366.

pulchellum, 364, 369^.

Roeseanum, 18, 364, 365, 373.

Ruthei, 373

striatellum, 322, 364, 374".

Silesiacum, 371

.

Sullivantiit, 373.

sylvaticum, 373.

turfaceum, 364, 368'^", 369.

Platygyrium, 297, 383.

repens, 378, 382"".

Pleuridium, 29, 69, 80, 81, 137.

alternifolium, 82*, 83.

palustre, 80, 81.

Ravenelii, 81

.
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Pleiiridiuin subulatum, 80, 8i,

82^. 138.

Sullivantii, 81

.

Pleiirocarpi, 13, 21, 236, 38(1.

Pogonatuni, 60, 65.

alpinum, 65, 66", 67.

bracliyphyllum, 58, 66, 67.

brevicaule, 16, 58, 65, 66, 67. 69.

capillare, 67.

trniie, 65. 66*.

iirnii;cnim, 66*, 67.

Polilia, 16', 208, 216, 225.

acuminata, 209.

annotina, 212*.

cruda, 210

cticiillata, 210.

elonpata, 209*.

Lesciiriana, 210, 211*.

nutans, 209, 210", 215.

proligera, 212''.

pulchclla, 212.

Polytiicliace:e, 33, 42, 58.

Polyiridium. 4. 18. 26, 29, 33,

40''", 60. 70, 199.

commune, 21, 25"', 31, 33*, 62,

63 , 64*, 65. 98, 223.

var. perigoniale, 62, 63*

var. uliginosum, 62, 63*.

foimosum, 21*, 22 '^.

gracile, 62, 64.

juniperinum, 21*, 22, 31, 64*,

• 65.

Ohiocnse, 30'", 62, 63 '. 64".

piliferum, 3 i ,
64 ', 65.

Smith ix, 63 .

Miictuni, 31, 64, 65.

Porcitricluim, 303.

Alleglianiense, 302 \ 303.

Potlia, 29, 33. 131, 132, 157. 160.

acuminata, 29.

cifvifolia. 161

.

riparia. 18, 160.

tninttita, 160.

truncatula, 159*, 160, 194.

Pottiacc;e, 157.

Pterigynandrum, 255.

filiforme, 255*.

var. minus, 255.

Pterygoneurum, 160.

cavifollum, 161.

Pterygoneurum suh>essile, 160-.

Ptycliomitrium incurvum, 121 '.

Pvlaisla, 29. 361, 383.

Pylaisia intricata, 36, 297, 385*.

inlricata, 385.

polyanllia, 28, 383, 3S5.

Schimpcri, 36, 382, 384\ 385.

subdenticulata, 385.

vciutina, 385.

Raphidostegium, 342, 359,361.

adnatum, 361, 362*, 363.

var. anisocarpiin, 361.

Carolinauum, 363.

var. admixtum, 363, 378.

demissum, 363.

Marylandicum, 363.

Nov.T?-Ca;sare;t, 361. 363, 364 .

recurt'ans, 36.

Rhabdoweisia, 86, 174.

Rhacomitrium, 19, iio, 113, 123.

aciculare, 123. 125*.

canescens, 26'", 39, 123, 127,

128*.

fascicularc, 125, 126'.

lanuginosum. 128^.

mi(rocar|UTTii. 125*, 127.

sudelicuTu, 125, 127*.

Rhodobryum, 207, 208. 226.

roseum, 226
', 227.

Ribbed Bog Moss, 202 .

Rhyiiihosteiiium rusciJorme,2g3*.

Rbytidium rugosum, 269*.

S;elania cssia, 88.

Schistidium, 113, 115*.

Schistostegacea?, 186.

Schistostega osmundacea, 14*,

186, 1 87*.

Sclircber's Moss. 318.

Silnvetschkea, 253.

Sciaromiiim, 329, 341.

Lescurii, 328, 329, 341*.

Scleropodium, 45.

Scorpidium. 314, 342, 346.

scorpioides, 304, 346.

Scouleria, 45.

Seligeria, 86, 95.

Shaggy Moss 267.

Spliagnace;i", 50.

Spliagnales, 50.

Sphagnum. 19, 21, 52, 53*. 31S.

aculifolium. 14', 22*. 51*, 54*.

rymbifolium, 2 i
''. 40'', 51*, 53*.

macrophyllum. 51''.

s(|uarrosum, 53^.

Splachnacea-, 187.

S(>lachnum, '88.

58.

Splachnum ampullaceum. 1

luteum, 190.

muioides, 190.

rubrum, 190.

sphaericum, 26*.

Stereodon, 351.

Swartzia, 85, 86.

montana. 85 '.

Tayloria, 191.

splachnoides, 26'.

tenuis, 191.

Telraphis, 29.

petluciilti, 57.

Tetraplodiin, 190

angustalus, 190% 191.

australis, 190*.

bryoides. 189*, 190.

Tetrodonlium Broivnianim

Thamnium, 303.

Thelia, 18, 29, 260, 293.

asprella, 261, 262, 334.

hirtella, 237. 261.

lescurii, 261

.

The Long-necked Moss. 8J

The White \toss, 109.

rhuidium, j8, 19, 29. 41

236, 237, 264, 265.

abietinum, 239* 240*.

Alleni, 240.

Blandowii, 239*, 241*,

calyptratum, 237.

delicatulum, 237, 239

241*.

ercctum, 237.

frlauciniim, var. 1 11, iofwin 11 inn

240.

T/iuidium ifracile, 245.

t^racile, var l.ancastriense,2^i

microphyllum, 237, 239*, 245,

246*.

var. lignicola, 245.

var. Ravenelli, 245.

minutulum, 239*, 241*, 245.

paludosum, 239*. 241*. 242*

243-

var. clodioides, 243.

pygma-um. 239*, 241*, 24 .

Philiherti, 240.

recognitum, 239*, 240 241*.

remotifolium. 237.

scitum, 239*, 240*, 243.

var. a-stivale, 243.

tamariscinum, 237.

243-

240
'
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Thuidium V'irginianum, 239*,

243, 244*

•

Timmiaces, 199.

Timmia cucullata, 199.

megapolitana, 19Q, 200*.

Tortella, 135, 154.

casspitosa, 149. 154, 157, 158*

172.

fragilis, 154, 156*. 157.

tortuosa, 154, 155*.

Tortulaceae, 32, 44*, 79, 81, 86

129, 131, 134, 135, 137

157, 169.

Tortula, 161, 162, 164.

atrovirens, 26*.

canescens, 26*.

marginata, 167.

Tortula mucronifolia. 164. 167,

168', 169.

muralis, 162, 164, 165*.

pagorum, 167.

papillosa, 18, 135, 164. 167*,

169.

ruraliformis. 167.

ruralis, 26*, 165, i65*.

Trematodon anibigmis, 88*, 89.

longicollis, 89.

Trichostomum, 79, 83, 134. 154.

cylindricum, 153*, I54-

tophaceum, 148*.

Ulota, 1 12, 176.

Americana, 178, 179, 180.

Bruchii, 178*.

crispa, 177*, 178.

Ulota crispa var. crispula, 177*

178.

Crisped. 177*, 178.

Ludwigii. 176*.

phyllantha, 18.

Puckered. 176*, 178.

Water .VIosses, 395.

IVebera. 216.

Webera. 69. 70.

annolina, 16*.

sessilis. 21*. 22*, 26. 68*. 70

71*.

Weisia. 139.

viridula. 69.

•57-

H^eissia, 45.

Zygadon, 174.

'37. 139, 140'

Illustrated.
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