RKES
203
Aca s

AN INITIAL INVENTORY OF THE
BRYOFHYTES OF MT. DESERT ISLAND,
HANCOCK COUNTY, MAINE

In partizl fulfillsent of degree requirenents
College of the Allantic
bar Harbor, Maine

by Jim Senter

ACADIA NATIONAL PARK LIBRARY



Introduction

This guide is the product of my senior project and
three years of field work on Mt. Desert Island, Hancock
Co., Maine. The first three sections are a summary of
my reseach.

The first, an annotated species list, is a cataloogue
of the plants in the bryophyte collection of the
College of the Atlantic Herbarium, Dr. C. Greene
curator. I made the bulk of these collections between
the spring of 1982 and the spring of 1985. Other
members of the student body have contributed two dozen
specimens to the collection.

The second section is & discussion of the
reproductive biology and ecophysioclogy of bryophvytes.
Faopulation dynamics and ecophysiology have direct
relevance to taxonomic questions, dealing &s they do
with evolutiornary processes and the ability of the
plants to modify their form in response to changing
environmental conditions. This section demonstrates
how little we know of the complexities of bryophvyte
ecology.

The final section is & bibliography of articles on
the ecology, taxonomy, and reproductive biclogy of the
bryophytes found on Mt. Desert Island. This is bv no
means a comprehencsive review of the literature.

I hope that this guide, and the bryophyte collection
generated during my course here, will facilitate
further i1nterest in the ecology and taxonomy of these
beauti1 ful nlants. To further this, appendices &are
attached which may prove useful {for somscne trvaing to
vse this part of the herbarium as an aid to
identification.

A numnber of human and phyesicsl factors contraibute to
the attractiveness of Mt. Desert Island to the student
of bryolegy. The existence of Acadia National Fark
protects much of the island from the disruptive effects
of real ecstate development. The extensive sytem of
trailz, carriage pathe, and roads that the Fark
maintaine facilitates easy access to all parts of the
1sland.

The weather on the island ie moderated extensively by
the pradamity of the ooean. inters are warmer and
summers conler and wetter than areas az little &=
twenty miles 1nland. This local cceanic 1nfluence
encourages the growth of bhrveophytes, which in many
areas ot the 1sland are the predominant around cover.
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Geologic factors also influence the importance of
biryophytes to the ecology of the island. The glaciers
which covered the area 253000 years ago scraped away
eogil and transformed an east-west trending mountsin
range into a series of north-south trending mountains.
As Moore and Taylor (1927,pl3) observed:

“The soils of the island were deposited by the ice
sheet during the last glacial period, or, in some
places below 200 feet elevation, by marine action
during submergence following the retreat of the ice.
Some of the soils below 200 feet,; though not deposited
by the sea, have been reworked by the waves. Large
areat on the mountaip slopes are bare of soil
altogether, except for occasional shallow pockets of
glacial till, a little course material from the
weathered granite, and here and there an accumulation
of acid humus from the vegetation in places which have
escaped fire for long pericds. Bare, or mearly bare,
rock is, however not confined to the mountain slopes.
Rock ledges of varying size are common on the more
level parts of the island, possibly on account of the
washing away of the mantle of till by the waves. Some
of these ledges are practically bare of seil, others
have a little disintegrated rock and humus. Still
others are so covered with a mat of humus in which the
forest has become established as to be almost
indistinguichable from the neighboring areas of soil,
except for the poor growth of trees." <from Moore and

Taylor, 1927 pl13

Bryophytes are among the few plants which can survave
the extremes of temperature and water availability that
are found on rock ledges. Their physiological
processes are geared towards taking advantages of short
periode of favorable conditions. This enables them to
ocutcompete more complex plants in such "marginal
rabitats.

The bedroclk of most of the island i1s composed of
granitic and metamorphic rocks which were formed at the
heart of the ancestral mountains. The intrusion of
magma into this area thrust the mountains upward, and
the resulting elevation enables plants like Rascomitrium
lanuginosum to exist here. (Racomitrium lanuginosum 18
an arctic/alpine species that occurrs or mountaintops
into the southern Appalachians.)

Mt. Desert Island 1s located on the dividing line
between the temperate deciduous forests to thz south
and the boreal conifer forest to the norih. This
borderline state can be seen 1n the presence of
Climacium americanum, & species widely distraibuted in
southeast Morth America, and Climacium Jdendrordes. &
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plant of the boreal foreste of Canada, in the flora of
the island. Other eramples could be cited.

What strikes one in walking through the forests of
MDI is the tremendous lushnese and variety of form and
color of the bryophyte groundcover. This work 1s far
from being a comprehensive description of this
variety. Rand and Redfield (1894) —— in the only
comprehensive treatment of the bryophyte vegetation of
Maine that I am aware of -- listed over two hundred
species in their {flora of the island. This is
significantly greater than the 120 species in the CO0A
herbarium collection. The mountaintops and seashores
are areas that need more coverage. Epiphytes of all
sorts need further collection. The work has just
begun.



The Bryophyte Flora of Mt. Desert Island, Maine
as of 4-21-85 .
Musci arranged according to Crum and Andersom, 1981
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palustre L.

centrale C. Jens. ex Arn. + C. Jens.
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Awaiting verification of the Peat mosses by Dr. R. Andrus of

SUNY BRinghamton

I Andreaeaceae

Andreaea rupestris Hedw.3 on bare rock of neric to mesic sites,
common

A. rothii veb.+ Mohr; on bare rock of fairly mesic =ites, 1n
ledge se=zps and under hardwood canopy
Fissidentaceae

Fizzldensz osmundiolides Hedw.: in crack of rock in Duck Brook, S
of The PFPark Loop Hridge

F. bushii Card. + Ther.; facultive epiphyte on
Thuia,Salisbury Cove:; in seep of horizontal rock face, W of The
Frecipice Farkinglot

Schistostegaceae

Schistostege pennata (Hedw.) beb.: % Mohr: in tunnel above the
cobble beach, E side of Rald FPorcupine Island



Ditrichaceae

Ceratadon purpureus (Hedw.) Brid.; on soil and over rock in open,
disturbed sites

Ditrichum lineare (Sw.) Lindb.: on soil between ledges, off Norway
Dr.
Dicranaceae

Dicranum undulatum Brid.; in bog mats with various Sphagnum spp.
Sunken Heath, Big Heath, Jones Marsh EBEog

D. szcoparium Hedw.; on soil and over rocke, in hardwcod and
ceniferous forests, common

D. majus Sm.; on shaded humus in coniferous vwoods; S of Jones
Marsh Bog, End of Spring St Ear Harbor

D. Tlagellare Hedw.3; on rotted logs and stumps, in fairly mesic
sites; N of Great Head, E of Norway Dr., S of Jones Marsh Bog, W of
Ezgle Lake

D. montanum Hedw.j; at the bases of trees, common

D. polysetum Sw.; on socil and humus in open fasirly xeric sites N
cide of COA campus, NE of Adams Bridge EBass Harbor, E of Norway Dr.,
of the Syndicate Rd.

D. Tuscescens Turn.; on rotten stump, E of Norway Dr.

D. wntariense Feters.: on soil and huwnus and in mounds over rock
and on ledges in mesic siteskE of the Syndicate Rd. Hulle Cove, Eeech

Mrt. Yalley trail, E of Witch Hole Fond

Pizranella heteromalla (Hedw.) Schimp.; on rotten wood and
distuwrbed soil E of Norway Dr.

Oncophorus wahlenbergii Brid.; on roots above wet place, Eeech
Mtn. Valley trail

Rhabdoweizia crispats (With.) Lindb.: on rock under cverhang,
seaside COA campus

Dicrancodontium denudatum (Rrid.) E.G. Britt. ex Willisms: on

rock under various csnopies, 5 of Jones Marsh Eog, NE flaml of Dorr
Mtr.

lLeucobrvyaceae

Leucobrvum gladcum (Hedw.) Angstr. e» Fries: on duff in conitfer



woods, E of the Syndicate Rd. Hulls Cove, E of Witch Hole Pond

L. albidum(Brid.) Lindb.3; on duff under conifers; SE flank of
McFarland's Hill, E of the Syndicate Rd. Hulls -Cove, W shore of The
Tarn

Pottiaceae

Welszsia controversa Hedw.:; on mineral soil of disturbed habitats,
common

Taortula ruralis (Hedw.) Gaertn., Meyer, + Scherb.; on concrete of
walls and burned out foundations; Mt. Desert+ Holland Av. Ear
Harbor, Cleftstone + Rte 233

Didymodon rigidulus Hedw.; small crack in ledge above the ocean
Great Head

D. asperitolius (Mitt.) Crumm, Steere + Anders.; W shore of
The Tarn
Grimmiaceae

GrimmIa apocarpa Hedw.: in mats on bare acidic rock, widespread
but scattered

6. alpicola Hedw.3 on concrete of burned out buildinge, also on
punky grout on buildings of the COA campus

Racomitrium aciculare (Hedw.) Brid.:; epilith in streambeds, at
or just below spring high water level; Breakneck Brook, Duck Brook,
Bubble EBroolk, Sieur duMonts Spring

R. heterostichum {(Hedw.) Brid.; on rochk of neric ledges, as well

&= more mesic sites

R. lanuginosum (Hedw.) EBrid.: on mineral soil, E face of
Cadillac Summit, just below the parkinglot

R. Tasciculare (Hedw.) Brid.: in crack of exposed rock ledge

Jjust above the splash zone, § of the Gorham Mtn. parkinglot off the
Fark Loop Rd.

Funariaceae

Funaria hygromeirica Hedw.3:; on burned over soils, CDA campus, SW
flank of McFarlamd's Hill, E edge of Jones Marsh



Hedwigiaceae

Hedwigia ciliata (Hedw.) F.-Beauv.; on bare rock in the open

Bryaceae

Leptobryum pyritorme (Hedw.) Wils.3; on shallow mineral soil of
rock ledges, from xeric to mesic sites; common

Pohlia nutans {(Hedw.) Lindb.; on bare rock, mineral and humic
spils, and rotten wood; common

EBryum miniatum Lesg.; on exposed rock of drainage, E face of
Cadillac Summit, just below the parkinglot

BE. weigelil Spreng.:; on mineral soil in shaded crevass of boulder
field on the W shore of the Tarn

G. caespiticum Hedw.: on concrete rubble of burned out
building, NW of the Cleftstone Rd. Rte 23T intersection

B. uliginosum (Brid.) BS6:; on concrete of joints of stone wall
seaside of The Turrets, COA campus

B. stenotrichum C.M.3 on concrete rubble of burned out
building, NW of the Cleftstone Rd. and FRte.23Z intercsection

B. furbinatum (Hedw.) Turn.: on concrete rubble of abandoned
reservior New Eagle l.ake and the Park Loop intersecticon, and on the
steps of the shrine on the COA campus

Mniaceae

Hulum hornum Hedw.; on mineral soil and over rocks under canopy,
commonly on the edges of streams; common

M. punctatum Hedw.3; on humic and mineral soilese at mesic sites,
usually under canopy

M. cuspidatum Hedw.3; on shaded scils and moist ledges

Aul acomniaceae

Avlacomnium palustre (Hedw.) Schwaesgr.: on mineral soil 1n cracks
of mesic ledges and on humus in small basin wetlands.common

A. androgynum (Hedw.) Schwaegr.: on mineral and humic soilcs



under various conifer/hardwood canopies; scattered but locally
abundant; E of the Syndicate Rd., Hulls Cove, E of Norway Dr., SE of
Kebo summit ’

Bartramiaceae

Baritramia pomiformis Hedw.; in cracks of ledges in seeps or other
moist areas usually under heavy canopy, common

Plaglopus cederiana (Sw.) n. comb.; on mineral soil of exposed
ledges

Orthotrichaceae

Ylota coarctata (F.—HEeauv.) Hamm.$ as an epiphyte at various
heights (up to three meters) on Populus, Betula and Alnus, S

flank of McFarland’'s Hill S5 of Hamilton Station, Salisbury Cove; ¥
flank of Cadillac above Eagle Lake

V. criszpa (Hedw.) Brid.; an epiphyte on Acer, Gtuercus, and
Fagus, at various heights;common

Y.  hutchinsae (5Sm.) Hamm.; as an epilith in fairly well-shaded
areas; common

grthotrichum steliatum Rrid.; on Fagus on the COA campus

0. sordidum Sull. % Lesg. ex Aust.; as an epiphtye on an Acer
platanoides on West St., Bar Harbor

0. anomalum Hedw.; on concrete rubble of landfills and of
burned-out foundations; CLeftstone Rd and Rte 233, Eden + West Ste.
Bar Harbor, COA campus Turrets grounds, Mt., Desert + Holland Ave

0. strangulatum F.—- Beauv.3; on concrete of ruins with various
amounts of canopy; Cleftstone Rd and Rte 233, seaside of Turrets COA
campus, West and Eden Sts. Har Harbor, NW corner Rte 233 + New Eagle
Lalte Rd.

0. pumilum Sw.; on concrete joints of the Turrets, COA campus

Fontinal aceae

Fanvinalils antipyretica Hedw.; in streambed on south flanb of
McFarlands Hills

F. tlaccida Ren.% Card.: submerged in streams and lalkes
widespread '

LA
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Neckeraceae

Neckera pennata Hedw.:; epiphyte on deciduous trees; EReech Mnt.
Valley trail, Lurvey Springs, Breakneck Rd § of Hulls Cove

N. complanata (Hedw.) Hub.j; in crack of rocklede E of Norway Dr.

Fabroniaceae

Arnacamptodon splachnoides (Froel. ex Hrid.) Brid.; epiphyte on
beech tree in front of Turrets, COA campus

Thuidiaceae

Thuidium delicatulum (Hedw.) BSG; in mats over humus and rocks
under various canopies, common

T. recogrnitum {Hedw.) Lindb.: in lawn, E side Thompson's Island

Amblystegi aceae

Drepanacladus Tlulitans {(Hedw.) MWarnst.: on ledges and humus in

vet places., E of Norway Dr., SW of Kebo Mtn. summit, N edge of Jones

Marsh Eog

D. wuncinatus (Hedw.) Warnst.; epiphyte on Thuia, in mats

over humus and on the edges of ledges, 5 of Hamilton Station Salisbury

Cove, ME of The Whitecap

Amblystegium riparium{Hedw.) EBG: in drainage of ledge, seaside
of COA campus

A. tenax (Hedw.) C. Jens.; on stone of wellhead, Cleftstone Rd.
and best St., Rar Harbor

A. zerpens var. jJuratzkanum (Schimp.) Rau + Herwv.; on humus
between clumps of Carex stems, S of Hamilton Station Salisbury
Cove

Cratoneuron v7i1licinum (Hedw.) Spruce; at the edge of Lurvey
Spring, 5 of Echo Lake

Sclaromium lescurii (Sull.) Broth.:; on rocks in Duck Brook

Brachytheciaceae

Brachythecium erythrorrhizon BSB; on stone steps in the open,
ceaside of the Main Building, COA campus
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B. digastrum (M. & Kindb.) ex Macoun % Kindb.; on concrete
foundation, COA campus

B. <campestre (C.M.) ESG; on rocks of bridge over Jordan Stream,
N of Jordan Fond

B. «curtum (Lindb.) Limpr.; an epiphyte on Thuia, S of
Hamilton Station Salisbury Cove

BE. velutinum (Hedw.) BESG; an epiphyte on hardwoods, Breakneck
Fd. S af Hills Cove, W of Lurvey Spring Rd.

B. salebrosum (Web.+ Mohr) ESG; on stone steps, COA campus

Bryhnia novae—angliae (Sull.+ Lesq. e» Sull.) Grrout; on rock in
vertical fissure, E face of Champlain Mtn.

B. graminicoler{(Brid.) Grout; in mats over edge of ledge, NE of

The Whitecap

Entodontaceae

Entodon brevisetus (Hook. & Wils. ex Wils.) Lindb.; on scil in

cracks of rock ledges, E of Norway Dr., N of the Hemlock Trail, SE of
b.ebo summit

Sematophyllaceae

Semataphyllum marvlandicum (C.M.) E.G. EBritt.; in mats over rock

in the middle of an itermittent stream, E of The Whitecap
Plagiotheciaceae

Plagiothecium cavitolium (Brid.) Iwats.; on rotted wood and tree
bases Sieur du Monts Spring

P. laetum BSG base of living Prunus, Sieur du Monts
Spring
Hyprnaceae
Hypnum lindbergii Mitt.; on rotten stump behind Sand Beach
H, Iwnporens Hedw.; in mats over rotten stumps and rocks, common

. cupressiforme Hedw.; on humus of ledges and as epiphyte on
bases of trees; Otter Point, Thompson's Island, Little Hunter's Rrook

=



K. pallescens (Hedw. F.- Beauv.; on rocks under deciduous
canopy, N of the Hemlock Trail, Seaside of Main Building COA campus

H. Tertile Sendtn.; in mats over rock and at base of Picea,
5E flank of kKebo Mtn., S of Hamilton Station Salisbury Cove

H. curvifolium Hedw.; on humus in conifer woods,Wonderland:; base
of Thuiz, S flank of McFarlarnd’'s Hill

Herzogiella striatella (Brid.) Iwats.; on roote of rotten stump
and cracks of ledges, E flank of Dorr Mtn., SW of Hamilton Station
Salisbury Cove

H. turfacea (Lindb.) Iwats.; on humus in coniferous woode, S of
Jones Marsh Bog, SW of Hamilton Station Salisbury Cove, W of Hio Hill
fire Rd.

Callicladium haldanianum (Grev.) Crumj on humus, mineral soil,
stumps, and over rock, N of Sand Beach, seaside COA campus, Sunken

i b e

Heath area, S of Rte 233 by the golf course Rar Harbor

Pylarzriella selwynii (Kindb.) of Crum, Steere % Anders.; on bark
of dead apple tree by the Gatehouse, COA campus

Homomallium adnatum (Hedw.) Eroth.; on bark of Populus W of
Lurvey Spring Rd

Izapterygium tenerum (Sw.) Mitt. on humus in drainage, E of the
Adams Bridge, Bass Harbor

Platydicitva Jungermannicoides {(Brid.) Crum; on mineral scil and
over rock, NE of The Whitecap, N of the Hemlock trail

Ptilium crists— castrensis (Hedw.) De Not.3; in mats over rock
under deciduous canopies, SE of kebo Mtn., NE of The Whitecap

Taxiphyllum deplanatum (Bruch + Schimp. ex Sull.) Fl.: on humus
irn small drainage, E of Adams Eridge Bass Harbor
Hylocomi aceae

Ruytidiadelphus trigquetris (Hedw.) Warnst.: on humus in deep
shade of conifer forests:common

f. squarrosus (Hedw.) Warmst.: in lawns and other open.mesic
=1 t@es; Common

Fleurorium schreberi {(Brid.) Mitt.: in dernse mats over humus in



mesic, fairly shaded (usually coniferous) woods, common

Hylocomium =plendens (Hedw.) BSG; in dense mats over humus in
mesic, fairly shaded (ususlly coniferous) wocds,; common

Climaciaceae

Climacium americanum Hrid.; on s0il of lawns and shaded ledges and
over fallen branches in wet places. Rlso found growing as a facultive
epiphyte on the bases of trees in Thuia swamps

€. dendraoides (Hedw.) Web.+ Mohr; on saoil of lawns and rock

ledges &lso present in Thuja swamps

Diphysciaceae

Diphysium tToliosum (Hedw.) Mohr: on disturbed soils at the edges

of trails under canopy and exposed. also in cracke of exposed ledges
and over rock in intermitent streambeds

Tetraphidaceae

Tetraphis pellucida Hedw.: on rotten wood and fallen logs, in
conifer and hardwood stands usually absent from the more ueric
ridgetops

Polytrichaceae

Pogonatum alpinum (Hedw.) Rohl.3 in cracks and on the edges of
rock ledages from mesic to more exposed sites

P. wurnigerum (Hedw.) F.—- Beauv.3 on soil of rocl: ledges
apparently recstricted to mesic sites

F. pensilvanicum (Hedw.) FP.— RBeauv.3; on mineral soil of wet
disturbed =ites hillside slump areas and under the eaves of buildings

Atrichum crispum (James) Sull.: on humus and mineral soil in the
open, common

A.undulatum (Hedw.) F.- BEeauv.: on soil often mineral, in lawns
and disturbed =soils of blowdowns

Paolytrichum commune Hedw.j; on soil i1n Thula swamps and on
ledge=z, in coniferous woods and in exposed =ite widespread

F. pilitTerum Hedw.; on exposed rock ledges i1in mats on shallow
miner-al soil and on bare rock widespread from =sealevel to summaits

P. pallrdizetum Funck; on disturbed spils of roadsides, blowdown



areas and talus slopes

P

Taormosum Hedw.; on soil of roadside, West St. Extension, Har

Harbor

P juniperinum typical

F.

Juniperinum var.arfine (Funck) Brid.:; in mounds on humus

in wet places, common

P

ohioenze Ren.+ Card.on soil of coniferous woods
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ADDITIONS TO THE FLORA

A nrumber of species new to Mt. Desert-Island
were collected in the period 1982-1985. The
calcium—-loving members of the Orthotrichaceae,
Bryaceae, Fottiaceae, and Grimmiaceae are the most
significant of the additions. They are found
growing on manmacde substrates of concrete
scattered over the island. FPeople started using
concrete as a building material arocund 1915
(Joanne Carpenter, pers. com.), so it’'s not
surprising that these mosses did not show up in
ear-rlier collections. The burning of the buildings
in the 1947 {fire opened up these substrates to
tolonization by these mosses, and their subseqgquent
tolonization involves sSOMme interesting
biogeographical questions. Where was the ‘“seed
source" for these plants? (The nearest outcrop of
natural limestone exists outside of Rockland.
These species have not been recorded from that
ares.) Were the plants dispersed onto Mt. Desert
Island as spores or asexual propagules? This
element of the flora deserves more attention.

Other additions such as Aulacomnium_androgynum

were probably overlooked by collectors due to
their small size.



THE REPRODUCTIVE BIOLOGY And ECDOLOGY Of BRYOPHYTES

The division Bryophyta of the plant kingdom 18 a very diverse
group. It is composed of the plants commonly referred to as
mosses, liverworts and hornworts. They are also kmown by the old
name “cryptogam” which means "hidden flower". Al though
bryophytes don’'t have flowers in the literal sense, the name is
appropriate. Eecause of their small size and assumed
wnimportance, the bryophytes are a little studied group: even
rnow, they are incompletely understood. What we do know of these
diminutive plants shows that they are as diverse in their forms
and a5 complex in their ecological and genetic relationships as
the "higher plants”.

The Reproductive Cycle of Bryophytes

The bryophytes have, as a common character, a reproductive
cycle in which the haploid {(gametophyte) phase is the dominant
one. Unlike flowering plants, the free-living, persistent part
of the bryophyte has & single set of chromosomes. This
gametophyte is seen as a leafy or thalloid photosynthetic body.
The gamete— producing organs are borne among the leaves or on the
surface of the thsllus ( hence the name gametophyte).
Flagellated c=sperm cells are produced through mitosis in
club-shaped antheridia and swim through a surface film of water
-— or are carried by rain gplash—-— to the archegonia where
fertilization takes place. The diploid zvygote then grows into a
stal ked sporophyte, with the foot of the stalk embedded in, and
deriving nutrients from, gametophyte tissue. Cells within the
capsule of the =sporophyte undergo meiosis and spores are produced
which, after dispersal and germination, produce a filamentous
protonema. After continued growth, and in response to unbnown
hormonal  and enwvironmental signals, bude develop from the
protonema which expand into another gametophyte and the cycle is
repeatesd.

Two aspecte of this reproductive cycle deserve {further
comment. With the haploid phase of the life cycle dominant, it
i commonly thought that the genetic structure of the plants
represents a built-in conservatism. Without the diploid
constitution, without the mechanism of dominant and recessive
allelez to mask the effects of deliterious mutations, natuwral
sglection acts swiftly to remove such genetic variation from
populations. With little genetic resources toc call on, the
plants are unable to cope with a widely fluctuating environemnt.
Thiz genetic dterminism is used to support the view that the
bryophytes are a slowly changing, evolutionarily unsuccessful
group.

The fact that 1n the bryophytes, the haploid wvenome through
medyr ating metabolic processes, 185 i1n direct contact with the
external environemnt has influenced the patterns of
diversification of the group. The reliance of bryophytes on
phveioclogical +flexibility instead of morphological changes to



deal with changing conditions may have its roots in this aspect
of the reproductive cycle. But it is also true that the Musci
have been able to escape the restrictions of the haploid genome
through polyploidy. Stebbin’'s statement that the bryophytes are
evolutionarily unsuccessful group of plants is a generalization
not supported by facts as was pointed out by Khanna (19&4).

Interpretation of patterns of evolutionary change is further
complicated by the composite nature of the bryophytes. The
csporophytes of most bryophytes are photosynthetic during at least
part of the life cycle, and are partially independent of the
gametophytes . for their nutrition. The functions those organs
fulfill are radically different. The sporophyte is an organ for
the production and dispersal of spores. On the other hand, the
major function of the gamstophyte is to maintain photosynthetic
efficiency in direct contact with a fluctuating environment.
Because of these differences, natural selection can operate in
different directions and at different rates on the different
organs of the same plant.

The arrangement of archegonia and antheridia on the gametophyte
varies. Some brvophytes are monoicous, that is, they have both

types of "sex organs” on the same gametophyte. Others are
dioicous: they bear the antheridia and archegonia on separate
plants. The poesibility that monoicous bryophytes are

self—-incompatible in some way, or that the archegonia and
antheridia matwe at different times and so reduce the chances of
self—fertilization, has not been investigated to date. The
importance of such information to an  understanding of the
reproductive biology and population dynamics of the plants is
immense and hopefully, in the future, such investigations will be
conducted.

A well as reproducing sexually, most bryophytes readily
propagate themselves by asexual means. Any part of the plant can
agrow into another genetically identical individual. Fragments of
gametophytic tissue are usually more successful at regeneration
than & sporophyte—-derived fragment. Species vary in their
propencsity toward reproduction by fragmentation, and the
conditions under which fragments are more likely to survive
varies as well. Also, mosses such as_Leucobryvum have deciduous
stem apices, which fall off at the slightest provocation and grow
into other gametophytes. Other specialized structures for
asserual reproduction include the multicellular propagules in the
leave arnils of members of the genus_Hvphum, and gemmae cups,
which are common in the moss Tetraphis and the liverwort
Marchantia. The multicellular propagules are long, thin strands
much like rhizoide that are prone to breaking off. Gemmae cups
are cups of tissue in which lens—-shaped masses of cells called
gemmae are produced. The cups serve to focus the effect of rain
gplash, much like the birds nest fungi. and the gemmae are
Frocked out of the cup by the falling water and carried away by
viind or water.



Gene Flow Distances and the Size of Neighborhoods

The distance over which gametes are exchanged in bryophyte mats
has only been investigated in two dioicous taxa, the moss genera
Atrichum ( Wyatt, 1977) and Weissia (Anderson and Lemmon,1974).
In these studies, isolated clumps of sporophyte bearing mosses
were examined and the distance between the sporophyte bearing
plants and the nearest antheridial plants were measured. In this
way, the distance sperm cells traveled was estimated to be
between 2 and 11 cm. This method probably underestimates the
distance over which sperm c¢cells are dispersed, because
fertilization doesn’'t necessarily occur between nearest
neighbore.

These estimates fit in nicely with the traditionally held view
that bryophytes are inbred, evolutionary dead-ends. Without
sufficient gene/gamete exchange between a widely dispersed and
widely varied populations, it is felt by many that the bryophytes
are unable to maintain the genetic diversity that would enable
them to adapt to changing circumstances. This inference about
evolutionary processes seems at first glance to be accurate. For
the most part, bryophytes seem to inhabit stable niches- the
forest floer and the trunks of trees, for example. Fossil
brvophytes 100 million years old can sometimes be attributed to
families or genera still in existence. The morphology of the
plants has changed little in that vast amount of time. This

(i:) interpretation must be taken with a critical eye, though.
Without understanding the extent and genetic composition of
clones in bryophyte mats, meaningful interpretation of Wyatt's
and Andersen and Lemmon ‘s work is impossible to make.

Thie focus on the exchange of gametes as a definition of gene
flow between populations seems to be misplaced. In the
trvophytes, the movement of gametes represents only half of the
dispersion that occurs each generation. The small spores of the
brvophytes can be carried by wind over very large dicstances, and
with the successful establishment of the protonema, can
facilitate the exchange of gametes between genotypes that are
viidely separated in space. The parallel between the bryophytes
and the pteridophytes (the ferms) is instructive. Both
pteridophvtes and bryophytes produce large numbers of small
spores that are dispersed by the wind. Tryon (1970,1972),
investigating the freguency of endemism and cosmopolitanism in
the fern floras of occeanic islands, found evidence that fern
spores are frequently dispersed over S00 miles. In comparing the
freguency of occurrence of different fern taxa on neighboring
iglands between 100 and 500 miles of each other, Trvon found that
& large portion of the fern floras of the iglands were the same,
whereas the wvascular flora had many species of restricted range.
imlthough hie interpretstion of the distributional data 1= based

4 »n on the questionable assumption that eveolutionary rates of ferns

\EJ) and flowering plants are similar —- hence the difference in the
amounts of divergence in the fern and wvascular plant floras of
island and mainland areas are due to differences in amounts . of
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gene flow between populations -— Tryon's work points out a series
of factors which need to be considered in developing theories
about the evolution of the bryophytes.

The importance of spore dispersal to the maintenence of
breeding populations in bryophytes is overlooked because of a
number of uncertainties. For the majority of taza, we do not
know how long moss spores maintain their wviability in  the
atmosphere. The ferns which have been investigated show a good
deal of variation in this respect (Lloyd and Klekowski,1970).
"...certain generalizations can be made. Green spores germinate
in two days or less after sowing. This period is followed by
garly growth of the gametophyte. These spores have short periods
of viability, averaging about 48 days. Non—green spores, on the
other hand, have slower germination rates (4-210 days) followed
by a somewhat delayed gametophyte proliferation. Such spores
also have much longer periods of viability, averaging about 2.8
vears." The freqgquency of chlorophyllous and non-chlorophyllous
spores in bryophytes has not been tabulated, but it seems
reasonable to assume that the advantages of reduced metabolic
activity and increased spore viability under adverse conditions
would hold true for them as well. As an interesting parallel to
these findings, Morgensen (1983) describes two main lines of
specialization in the spores’ of bryophytes: 1) the reduction of
chloroplast size and levels of physiologic activity, and 2) the
increase of spore wall thickness. Both of these trends would
increase the spores tolerance of adverse conditions.

Van Zanten (1976, 1978) conducted euperiments designed to
estimate the ability of moss spores to survive the conditions
encountered during long-distance dispersal in the upper
atmosphere. Species endemic to Mew Zealand were compared with
those that inhabit New Zealand and Australia, as well as those
that occuwr on the major land masses of the southern hemisphere,
and those thsat are di=junct between New Zealand and the northern
hemisphere. It was found that the species with the largest
distributione had higher germination percentages than those with
more restricted ranges after the treatments. This was taken as
circumstantisl evidence in support of the hypothesis that
long-distance dispersal is important in the generation and
maintainence of the present patterns of distribution.

Schuster (197%), in hies discussion of the distributicon and
dispersal of the Hepaticae, criticizee this interpretation. He
raises the question: "If dispersal of spores and exchange of
gametes occcur between widely separated populations, why are larage
numbers of species restricted to the islands of New Zealand?™”

One obvious objection to this criticism is that the Musci and the
Hepaticae may differ significantly in the ability of their spores
to survive long-distance dispersal. Another objection 1e that
the processes of speciation in the Bryvophvta is more complicated
than this discuseion of spore viability and dispersability
implies.
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Another uwncertainty about gene flow in bryophyte populations is
the frequency with which new individuals are established through
the germination of spores. We have never observed the
germination of spores and the establishment of & protonema in the
wild. With this lack of concrete observation, many assume such
thinge happen infregquently. It seems more reasonable that the
lack of direct observation is the result of the small size of the
spores and the delicacy of the protonems involwved.

The Benetic Basis and Ecological Consequences of Breeding
Systems

The genetic basis of the diocicous condition exhibited by many
bryophytes has been defined for some time (Vitt 1%988). A
homol ogous pair of chromosomes (called H and h by Tatuno [19481)
determines whether or not indiwviduals are antheridial or
archegonial. During meiosis in the sporophyte, these sex
chromosomes are segregated into different spores, and the haploid
gametophytes that arises from those spores bear either antheridia
or archegonia. When fertilization of the egg takes place, the
two chromosomes are brought together in the diploid, non-sexual
sporophyte.

It has been proposed by many (Lowry,1948; Yarno,1947;
Anderson, 1964) that monocicous taxa arose from diocicous ones
through aneuploidy, polyploidy, or autopolyploidy. The findings
of Heitz (quoted in Schuster,1968) illustrate a suggestive
correlation:

chromosome species studied percent

numb er moNGicous dioicous
n= % 33 27 =

n= 18 14 100 (237) a (7T

In recent vyears, this suggestion has been followed by
comparative cvytological and biosystematic studies of many
bryophyte groups (see references in Ramsay,1983). What has been
found is that aneuploid and polyploid chromosome numbers are
correlated, in many instances, with derived character states such
as immersed capsules, reduced peristomes, as well as the
monoicous sexual condition.

There are significant ecological conseguences of the dicicous
condition, which are similar to the consequences of diocecy for
vascular plants. The consequences arise out of the need to have
two individuals of different genetic makeup in order to reproduce
genual ly. I+ an antheridial Folvirichum plant is dispersed as a
spore into an area without an  archegonial plant 1n close
proximity, then that plant is going to be limited to a=zexual
treproduction. No further chromosomal recombination will occur
and the plant will become an evolutionary dead-end. Also if one
S i= eliminated from a populaticn by environmental

L5
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fluctuations, a similar " regression of sexuality” will occur.
Schuster (198337) , in a massive review 0f information about the
biogeography of liverworts, has shown that such regressions have
occurred on & massive scale and in a geographically specific
manner.

For instance, the genus Plagiochila (Hepaticae) has roughly the
csame number of species in N. America and New Zealand (24, 26). In
New Zealand, all but two of them are known from bisexual
popul ations and produce gametangia and sporophytes. In contrast,
the only N. American species that produces sporangia is P,
asplenioides. The other species af this continent are known only
from archegonial specimens. Genera of six other families show
simalar distribution patterns. A slightly different pattern is
demonstrated by the hepatic Anastrophyllum. énastrophyl lum
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sanicols is represented in N. America by a =single stand of
archegonial plants in Illinois, although it is common in the
rnectropics. No antheridial plants have been seen on this
continent and no sporophytes have been produced. Schuster
contends that climatic fluctuations, concentrating their effect .
in cold or arid areas, have reduced these, and other tana, to
populations of a single sex. The differential affect of climate
in the two hemispheres is exnplained by gecgraphical factors. The
larger land masses in the northern hemisphere, leading to more
continental type climates, intensified the effects of glacial
freeze/drought cycles. Because of this, populations in the north
were more severely decimated than those of the more oceanic
southern hemisphere. It is interesting that most of the
eingle-=ex populations cited by Schuster are archegonizl. No
explanation for this observation has been put forward.

Such regressions of sexuality in bryophytes have interesting
biogeographical consequeces. Given their propensity for asexual
reproduction, unisexual stands of dicicous bryophytes can persist
for a long time after the events which 1led to their
depauperization. For instarnce, the _Anastrophyllum stand
mentioned in the preceeding paragraph is considered by Schuster
to be a single genetic individual which was dispersed onto that
cliffseide by a spore. By making estimates of annuxl growth
rates, the age of that stand was determined to be between 2 and 4
thousand yvears. To date, it is & healthy growth that 1is
maintaining itself by cloning. The ability of such a clone to
propagate itself through long—-distance dispersal of specialized
and unspecialized assexual propagules is a matter of conjecture,
although Schuster believes this to be & natural assumption to
make. Such populations are like living time capsules, preserving
the affects of events long past. This, plus the slow rates of
morphological change exhibited in  many bryophytes, make this
aroup important to the understanding of phytogeography in
ageneral, as Fulford (1951) recognized nearly thiry—-five years
&Q0.



The Physiological Ecology af Bryophytes

The persistence of bryophytes under less than ideal conditions
1s made possible by what Tryon (1972) calls "the general purpose
genotype". By this he means a genome that enables a plant to
respond productively to a wide range of environmental
conditions. Hryophytes as well as pteridophytes have general
purpose genotypes. Casual observation of such taxa as

mosses Grimmia and Andreaea_show that these mosses , and many
others, thrive in areas that vary widely in temperature and water
availability. Eurhynchium grows on rocks that are submerged
during spring runoff,and baked in the sun with occassional
misting during the summer.__Grimmia and_Andrezea, as the common
name implies, grow on exposed rock surfaces where the moisture
content of the plants can go from non-existent to full saturation
and then back to a totally air dry condition in a matter of

dave.

When rates of COyuptake (analogous to photeosynthetic rates) and
COyrelease (analogous to rates of respiration) are measured,
interesting results are obtained. Dilks and Proctor (1979), in a
review of their own and others work, found a generalized pattern
of photosynthetic and respiratory response to changes in water
potential in bryophytes that parallels the response found in
lichens (Larsen 1979). At low water contents, photsynthesis is
retarded due to the inhibitien of photolysis and respiration
rates are elevated {photcloeis being the initial step in the
light reaction of photosynthesis inveolving the breakdown of water
into hydrogen and oxygen and the incorporation of the hydrogen in
molecules of complex hydrocarbons). In this state, & plant is
living off stored +food. The net carbon fixation rate
(photosynthesis minus respiration) is negative. As water content
increases, photosynthesis rates increase and respiration rates
decrease. At this point, net carbon fixation ic positive and the
plamt is storing food. As the water content is increased
further, photosynthesis rates go down again, due to the slowing
of CO absorption through water.
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The optimum water level for net carbon fixation varies among
and populations and is closely correlated with

genera, species,
The response of Hoogkeris

the ecology of the groups involved.
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fAe can be seen from the graphs, the mesophyte_Hookeri

miich less sudaen photsynthetic response to increases in water
content than the more xerophytic_Tortula:; and that_Hochkeria

continues fixing carbon &t high rates at water contentse under
dramatic decrease 1in rates of
fivation. _Hookeria's ability to

which Tortula has shown  a
photosynthesis and net carbon
f1x carbon &t high water contents 18 advantageous 1n the riparian

habitat which 1t occuppies. On the other hand, _Tortula's guict

rise in photosynthesis rates and almost as guich decling 1n



respiration rates is advantageous for a xerophyte which must take
advantage of what water there is when it is available.

There is =some question as to whether or not percent water
conternt is a biologically significant measure. Slavik (1965)
argued that osmotic pressure is physiologically more significant
than the amount of water held in a mat by capillary action.
Studies using both methods have been done (Peterson and
Mayo,1277) with comparable results. Despite the logic of
Slavik's arguments, most studies that have been done use percent
water content as a measure of water availability within the cell
due to the difficulties involved in measuring osmotic pressure.

The importance of metabolic processes to the adaptation of
bryophytes to specific habitats indicates that those processes
have been important in the evolution of the group. In analyzing
the fossil record of bryophytes, physioclogical data is
unavailable. Conseguently, the idea that bryophytes are a group
of living fossile that have remained unchanged over hundreds of
millione of years may be ill-advised. Although there are many
morphological characters invovlied with the utilization of
nerophytic habitats by bryophytes, such as papillose cell walls
which encourage the cappillary transport of water,and reduced
length of seta, the major adaptation is the &ability to survive
extended periods of anabiosis. Eeing based on biochemical
processes, the development of the anabiotic state is difficult to
trace.

Arnother example of a living fossil which surprised pecople 1is
Limulus, the horseshoe crab. Morphologically identical to
animals living 250 million vears ago,extant horseshoe crabs were
thought to be a genetically homozvygous species. bHhen the enzyme
systems of Limulus were analysed by electrophoresis, an amazing
amount of genetic polymorphism was found (Selander, Yanag,
Lewontin, and Jobhnson, 19589). A similar study was made of the
dioicous moss Atrichum angustatum (Cummins and Wyatt,1981) which,

in the words of the authors "... indicated significant levels of
aenetic variability both within and among populations.”

In ann ecophysioclogical investigastion of populations of

——— e e . o e ——

Ortaric, the Montreal area, and Gainesville, Florida,
Sveinbjornsson and Oechel (1983) found evidence for metabolic
differentiation of ecotvpes. Fhotosynthesis a&and resplration

rates were measuwwred at constant water contemnt over a wide range
of temperatures. The Alaskan and Canadian populations were found
to photosvnthesize most efficiently &t lower temperatuwes than
the Florida samples. Since the pattern was consistent in 100
replications and over a wide range of water contents, 1t 1=
elieved by the authors to represent genetically beased
differences., not Just environmentallw detined phencoivplc
variation. Fuwther investigation of metabclic differsntistion of
gcotypes in brvophvtes is warranted.



discover about the relationship between breeding systems and the
ecology of the plants. Overgeneralization from an insufficient
data-base is the rule at this point. The field is wide open.

. As can be seen from the preceeding discussion, much is left to
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Use of Keys

The keys in this book present two identically num-
bered statements. The statement that moslt accu-
rately fits the moss being identificed should always
be selected. The Icaders to the right of cach state-
ment indicate either a name, which is that of the
moss, or another number. I it is a number, proceed
to that pumber and again make a choice, always
selecting the statement that better describes the spe-
cimen being identified. When a name is reached,
indicating the identity of the moss, the illustrations,
description, and other information regarding that
particular moss should be carefully checked to
make certain everything matches the specimen. If
the identification seems incorrect, return to the
point in the key where the name occurs in order to
find theerror. By proceeding in the key or retracing
each step backward the correct name of the moss
should be found. When there is indecision as to
which statement best fits the specimen, both ieads
probably should be followed in order to find the
one that provides the correct name of the moss.
When it is not clearly understood what is meant by
astatement in the key, time may be saved by simply
finding an illustration showing the characterin the
glossary or by comparing the unknown moss with
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the specics illustrations in question. For example,
after reading the first pair of statements in the Key
to Genera, it may save time o turn (o the illus-
trations of Sphagnum 10 get a quick idea of the
general appearance of members of that genus.

Since it is easy for the beginner to confuse the
Hepaticae (commonly called liverworts) with their
close allies, the mosses, the major differences
follow:

Subdivision Hepaticae (Liverworts)
[Not Treated Here]

Ptant thalloid or leafy, with 2-3 ranks of leaves
{one row on each side of the stem and the third,
if present, on the underside of the stem, midway
between the lateral leaves); leaves usually round,
lobed or deeply incised; costa lacking.

Subdivision Musci (Mosses)

Plant lcafy (leaves not evident in Buxbaumia)
but leaves usually in more than 2 ranks (two-
ranked in Fissidens, Distichium, and pinnate
plants of Schistostega); leaves rarely round, or,
il so, never lobed or dissected; costa often
present, single or double.

Key to Genera

1. Plants usually with 2 to several branches in fascicles, branches crowded at the stem apex
forming a head-like tuft, sometimes tinged with brilliant reddish pigments; leaf ceils a net-
work of chlorophyliose cells and large hyaline cells with microscopic pores and spiral
bands; plants in bogs, fens, swamps, wet depressions in woods, at pond and lake margins,

or other hydrichabitats ...................

............................

Sphagnum (p. 41)

1. Plants without branches in fascicles and leaf cells not a network of chlorophyllose and

hyalineicells < vus v swes s wiows e sram

................................ -

2.  Leavesdistichous, appearing to be inserted edgewise giving the plants a Nattened
appcarance, split in the lower halfl with the two halves clasping the stem . Fissidens (p. 100)
2. Leaves not distichous or if so, not splitinthelower half ... ... ....cooiiiiiiiiiii... 3
3.  Plants apparently lacking leaves, consisting mostly of a large, conspicuous capsule, 5-7 mm

long, elevated on a long, warty seta .........
3.  Plants usuvally with conspicuous leaves ......

------------------------------------------

Buxbaumia (p. 655)

4,  Plants with a large, ovoid capsule and lacking a seta; capsule surrounded

by bristle-tipped leaves ...............

........................ Diphyscium (p. 657)

4.  Plants usually with a small capsule and with a conspicuous seta or if lacking seta,
capsule not ovoid nor surrounded by bristle-tipped leaves ..........ccovviiiiieiinnn.. 5




Plants erect, small, stems less than 2 cm high, brown, reddish brown to black, rupestral;
capsule cperistomate, opening most of its length by 4 longitudinal slits . .. .. ... Andreaca(p. 9
Plants otherwisc; capsule peristomate or cpcrislomalc, usually opening at the tip by an
operculum, rarely by rupture of capsule wall ........... it SR R PR S 5 . T
6.  Plants whitish green, usually 3-6 cm lugh in largc roundcd cushions on the ground;

lcaves dense, imbricate, mostly tubulose, multistratose, many cells, especially near

apex, with a large central pore (seen in cross-section) .............. Leucobryum (p. 19t
6. Plants otherwise; leaf cells always lacking centralpore .. ...t i st
Plants with steriie, frondiform shoots, the leaves distichous, with confluent leal bases,
CCOSIALE wvwnv s waes sias Hanm SEH Fes SR e SR e R T Schistostega (p. 112
Plants lacking sterile, frondiform shoots with confluent leaf bases ... .. Gt VRE ¥ SRR TR 4 5
8.  Main stem of plant erect or nearly so, simple or with only a few branches; costa

usually prominent, single; sporophyte arising from stem apex or a branch below . .......
8.  Main stem prostrate, sometimes with erect tips, usually much branched, often pin-

nate, rarely simple or if so, the stems long and intertwined; costa often indistinct,

single, double, or frequently lacking; sporophyte arising from main stem somewhere

below tip ..... I e v wwass e e o 300

ACROCARPOUS MOSSES

11
k.

15.

————— e r—— e & ———— D - pro—

Gemmac cups {formed by apical leaves) present at tips of sterile shoots; peristome teeth 4;
plants mainly on rotten wood; common ............cuvunnnn. S «.... Tetraphis (p. 659)
Gemmae cups lacking; peristome teeth 4, or multiples of 4, sometimes lacking; plants on
VATIOUS SUDSLPALES: & ;ui v vnewaioins somis sy sowins S R SR ES s S 3 i e § 10
10. Peristome teeth 4; clusters of ecostate, linear-clavate vegetative leaves arising around

fertile plants; plantsonrock; rare .. ... riiiiiiiiiniienannn Tetradontium (p. 663)
10. Peristome teeth 8 or more, sometimes lacking; plants on various substrates ........... 11
Leaves with lamellae or branched filaments on upper surface . .............. T 12
Leaves lacking lamellae or branched Mlaments ... ..ot iiiieirennenans. 15

Leaves with Lamellae or Filaments on Upper Surface

12. Leaves entire at apex, upper surface with branched filaments ............ Aloina (p. 229)
12. Leaves toothed at apex, upper surface withlamellae .................. e ... 13
Lamellae few, less than 10; leaves undulate, crisped or contorted when dry, costa narrow;
calyprrag hispid ap thEBPEX vouy iwis vrssspes sivms dies ses Cos v Sovs Ham s Atrichum (p. 665)
Lamellae numerous, more than 10; leaves rigid, not undulate, scarcely contorted when dry,
costa broad; calyptrae densely hairy . ....coivirininiiiiennn. e 14
14. Lamellae with marginal cells smooth or minutely papillose (best seen in cross-section);
capsules angled ............... T T Polyrrichum (p. 682)
14. Lamellae with marg:nal cells pap:llose capsulesterete .............. Pogonatum (p. 675)

Leaves Lacking Lamellae and Filaments on Upper Surface
Leaves narrow, often subulate, 15-30 or more times as long as leal width near middle; costa
coveringmostof lealnearmiddle ....... ... ... .. ..ciiiiiiiiiiinennn. s anll i Wm0 16

Leaves broad, lanceolate, ovate, obovate or oblong, mostly less than 15 times as long as
broad; costa covering only a small portionof leaf nearmiddle .......... ... ... cccivia... 35

28
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17.

19.

19.

21,
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23,

23.

25,
25.

27,
27,

29,

29.
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31,

Leaves Narrow (More than [5:1)

16. Leaves distichous, thereby giving gamctophyte a noticebly flattencd appearance ..........

.............................................................. Distichium (p. 131)
16. Lcavesin more than 2 rows, gametophyie not noticeably flattened .. ......... ... .. .. 17
Capsules immersed, lcaves extending far aboveitsmouth . ....ovvvvnvnn... Pleuridium (p. 114)
Capsules cxserted, cxtending above the leaves . .......... [ e 18
[8. Plants very small, gamctophyte seldom reaching 4 mm high ......... T —— 19
i8. Plants larger, gamctophyte mostly d mm highormore .. ... ..o, 21
Leaves squarrose from an enlarged base; plantsonsoil ........c.cvvvvnnn. Trichodon (p. 125)
Lcaves not squarrose, without enlarged base; plants on sandstone or limestone ............. 20
20. Leaves strongly curled when dry, margins often bistratose above leaf middle;

peristome teeth bifid, papiliose .. .. ..o Campylostelium (p. 383)
20. Leaves straight or ncarly so, margins unistratose; peristome tecth cntire, smooth .........

................................................................ Seligeria (p. 135)
Lioal cells PRPINOBE. s e Sites wss R & 590 VIR SiBAsws 5ok S e Mivs s DYas ¢ 4w » 22
Leafl cells smooth ........... eree e e A wiacanmiSie Siewimom iep TRl BEEE NRGHE ¥ 3 27
22, Leaf cells with several papillaepercell ... ... oot o G ) A £ R T 23
22.  Lcaf cells with | papilla per cell, sometimes present at the end (] [l 17131 | [P 24
Leaves with plane, entire margins and a V-shaped region of hyaline, elongate, mostly
smooth cells at base; leal cells with nearly round, irregularly arranged papillae . ...............

..................................................................... Tortella (p. 213)

Leaves with recurved, serrate margins and lacking V-shaped region of differentiated basal
cells; leaf cells with elongate papillae in rows often appearing as striations . .. Plagiopus(p. 370)

24. Alar cells noticeably differentiated, often inflated and coloured ....... Dicranum (p. 171}
24. Alar celis not noticeably differentiated .....oooiieeiiiiiiiiiiiiiriiiiieiiiiiiiana, 25
Lealf marginplane . ................. T S VR TR R S DY B v Kiageria {p. 167)
Leall marging TeCURVED : oy vom ivins £ari § 205 Lims Lol bmmeivn Vs faiei S58 £E4 S f 26
26. Leaves long, often 4-5 mm, strongly serrate, often doubly serrate on margins;

capsules globose when wet ... ... .. ittt . Bartramia (p. 372)
26. Leaves short, secldom reaching 4 mm, weakly serrate to serrulate with singlc teeth;

capsules cylindric when wet ... ... iiviririniiieiiiineennrennns Cynodontium (p. 158)
Alar cells noticeably differentiated, often mﬂatcd andcoloured ........ccviiiiiiiiiiin, 28
Alar cells not noticeably differentiated ................. et e aeaaae s 30
28. Leaves entire to minutely denticulate; capsules short, nearly as broad aslong ............

........ SRS SRR DR s el G M Sk B s B ek v e mne s SRadia(pi. 139)
28. Leaves serrate to serrulate; capsuies long, much longerthanbroad ................... 29
Costae broad, occupying about 2/3 of leaf at the base and nearly all of the leaf near the
middle, striate on dorsal suUrface .. ...ve it ot et e, Paraleucobryum (p. 194)
Costae narrow, accupying about '/3 of leaf at the base and usually less above, smooth or with

2-dridges on dorsal sUrface ... ... ...ttt et Dicranum (p. 171)

30. Capsules distinctly narrowed at the neck, the necL nearly as long as the remainder of

the urn (especially noticeable when dry) ... vttt it ieie e 31
30, ‘Capsules not NArroWed At NECK .o v pass swsi v wais ssls Samie o5 §o80 Sabaens Hes’ ¥ naes 32
Capsules cylindric, erect to somewhat inclined . ...........ccoviveinn... Trematodon (p. 142)
Capsules pyriform, horizontal topendulous . ... .. ...coovvveereennnn. Leptobryum (p. 306)
32. Leaves squarrose, with an enlarged base clasping the stem; capsules strumose; plants

USRIV ON WO . (o 5 s mnm pmns sl v weeE EEEVEHE BRI s S Oncophorus(p. 165)
32. Leaves not squarrose or if squarrose, without enlarged clasping base; capsules with or

without struma; plants usually on soil 0r rock ..ottt i e ... 33




33.  Lecal margins strongly and broadly recurved, bistratosc; apical leaf cells as long or nearly
as long as broad; capsules erect, deeply furrowed whendry ............. Cynodontitum (p. 158)
33. Leaf margins planc, incurved, sometimes narrowly and indistinctly recurved, unistratosc or
bistratose; apical leaf cells longer than broad; capsules crect to inclined, smooth or with

shallow furrows . ............. GEE R S S0 A RN W ¥ A SeRDRNTE R 45K Tl e 34
4.  Peristome teeth filiform, the teeth divided 1o the base and about the same size
throughout, papillose ............ A — Symer v vewe n womc B v.... Ditrichum (p. 117)
34. Peristome tecth lanccolate, the teeth divided only hallway to base which is broader,
vertically pitted-striolate befow .. ... . il ... Dicranelia (p. 144)

Leaves Broad (Less than 15:1)

35. Leaf cells papillose, mammillose or with cuticular ridges ........... SR S SR ¥ st e 0
35. Leal cells smooth ............... IR £ (4 G o NS A 66

Leaf Cells Papillose, Mammillose or with Cuticular Ridges

36. Lecaf cells with cuticular ridges or 1 papilla or mammillapercell ........... e e 37
36. Lcaf cells with several papillae percell ......... G e s Shilks SUKSCHERIAC R SSSACH, WRSMR 16 SRR 47
37. Alar cells strongly differentiated, inflated and often coloured ............. 5% R RN § 38
37. Alar cells not noticeably differentiated ............ drincn A SERE B CEEN RS SESTEG § S 39
38. Lecaf cells papillose or mammillose; plants dioicous ............... ... Dicranum (p. 171)
38. Lcaf cells with cuticular ridges; plants autoicous ................. Dicranoweisia(p. 163)
39:  Leal margins entire oo v s vony owmn vews evmps vaes vess G S BT S BTSN R R 40
39. Leaf marginsserrate .......oc.... Bk GAES Brbash e S Emm SiShom ebiene £ R SRS AR & et 43
40. Leaves with plane margins, apex broad and obtuse . Orlhamchum obtusifolivm (p. 392)
40. Lecaves with recurved margins, apex narrow and acute ... .. R RE—— L
41.  Basal lcaf cells thick-walled, strongly pitted; lcaf margins unistratose; gemmae, when
present, cylindric, in conspicuous rounded massesat leaf tips . ............ccvvnn Ulota (p. 401)
41. Basal leaf cells thin-walled, lacking pits or pits indistinct; leaf margins sometimes bisira-
tose; gemmae, when present, globose, often concealed on stems and feaves ................ 42
42. Costae covered by short cells on upper surface; axillary gemmae often present,
globose, multicellular bodies ............... PER e g s Didymodon (p. 220)
42. Costae covered by elongate cells on upper surfacc. gemmae lacking ... ...,
e e e e e Barbula fallax (p. 223)
43. Ap:cal Icafcc[ls elongate, papallac small and near lhe end of the cells; capsules ncarly as
broad as long, narrowed atmouth . ... ..ttt iiiiii ity Philonotis (p. 374)
43. Apical leal cells short, about as broad as long, papillae large and approximately in the
center of the cells; capsules longer than broad, scarcely, if at all, narrowed at mouth ..... ... 44
44, Eealimargins DISITALOSE: onis ciims voms sid siioes sy 5ol 5 sies w45 96 i Seles §eeam 5 ua 45
447 LEarargins UniSITATOSE  san v s ivisd s s b soie rs s cred Saemdas SR CUa%E L0 2 s e, 4B
45. Leaves often hyaline-tipped near stem and branch apices; gemmac rarely present in globosc
clusters al tips of deformed leaves; capsules immersed ..................... Grimmia (p. 244}
45. Leaves lacking hyaline tips; gemmae lacking; capsules exserted ......... Cynodontium (p. 158)

46. Sterile stems often present bearing clusters of gemmae or brood bodies at the tip of a
naked or ncarly naked pseudopodium; capsules ribbed when dry; peristome double ... .. ..
............................... Aulacomnium (p. 158)

46. Sterile stems without pseudopodia bearmg gemmae; capsules smooth when dry;

...........................

PErSTOMESINGIC i svvis 5 comaweres sww o HAE SN e ¢ Sk § el be Dichodontium (p. 161)
47. Leaf margins involute almost to apex .......... 55 Bns BeBrbdheiE s Vi T RS DS § R 48
47. Leal margins plane orrecurved . ............... e e e e 50
30
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14)
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8)
141)

18
20
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49,
49,

5t

5l.

53.

53.

55.

53.

57.

57.

39.
59.

61.

61.

63.
63.

48. Leavces ending in a long, hyaline hair-point; globose gemmae on the upper leafl

surface; lacking sporophytes; plants on tree trunks . ..vovevnnnnin.. .. Tortula (p. 239)
48. Leaves lacking long hair-point and gemmac; sporophytes often present; plants on soil

or soil over rock ..... Fosom Banihin siahin WIS §iin A mmen Benia 155 BT BT e =55 el B SinE 5508 4 49
Capsulesimimersed. . o e wowve x wein v mse Smsines s s s s Astomum (p. 206)
Capsules cxseried on a lom, SO wiueras s ©vings Sikies 5w magEas Sar ¥t aET G ¥ Weissia (p. 208)
50. Leaf cells with thick, strongly sinuose Walls e Rhacomitrium (p. 257)
50. Lcaf cells sometimes thick-walled but the walls not §inuose .........cocvuuenn.. ..... 51
Apical leaf ceils clongate; capsules nearly as broad aslong ................ Philonotis {p. 374)
Apical leaf cells short, about as broad as long; capsules longer than broad ................. 52
52. Plants on trees, often scveral feet above ground, sometimes on rock, but not on soil;

plants in small cushions or tufts, often rounded inoutline ............ ... ivea 53
52. Plants on soil or rock, sometimes in rock crevices, occasionally on bases of trees;

plants often in extensive (Ults .. ..o eirinireinenerreienrrreccnnrans s & saves wase) D9
Leaves with plane margins, basal cells nearly as long as broad; 3-7 celled clavate gemmae
common in leal axils; sporophytes rarely produced and neither sex organs nor sporophytes
known from the Maritimes; plantsontrees ............. Y v S SeE e g Zygodon (p. 385)
Leaves with recurved margins, basal cells much longer than broad; gemmae usually lacking;
sporophytes frequently produced; plantsontrees or rocks .......ooveennnnnnenrnnn e 54
54. Leaves with two types of cells at base, thick-walled, linear cells near costa and short

cells with thick cross-walls along the margins; capsules with superficial stomata ..........

..... v wmmrs Fapitie wimine Simomn simmce sereese wmisceaie § midisieeammenncdanrd meiibi Bd B 3 (CHOME [P 401)
54. Leaves with only one type of cell at base and lacking differentiated cells along

margins; capsules with superficial or immersed stomata ........... Orthotrichum (p. 392)
Leaves with a V-shaped region of hyaline, elongate, mostly smooth cellsatbase ..............
..................................................................... Tortella (p. 213)
Leaves lacking V-shaped region of differentiated cells ... ..o iiiiniiininn, 56
56. Stems frequently with 1-several long branches; plants often in tight, compact tufis ..... 57
56. Stems simple or sometimes with 1, rarely 2, short or long branches; plants scattered

or in loose tufts ..... vings 2 agmyamm sz nimihun S mimye Wrenmanaas rfne weniben Senbre Kt Belhon S0 F Sa5ha 59
Leaves with a few distinct teeth near apex, margins strongly recurved; plants noticeably
reddish below; peristome present, teeth veryshort ............... Bryoerythrophyllum (p. 218)
Leaves cntire or minutely serrulate at apex, margins plane or weakly recurved; plants not
reddish below; peristome 1acking ... ... o.in it 58
58. Papillae elliptic or oval on basal leaf cells, numerous, usually 4-8 per cell; capsules

immersed to somewhat exserted ....... ...ttt Amphidium (p. 389)
58. Papillae round on basal leaf cells, few, 2-4 per cell, sometimes lacking; capsules

exsertedonalongseta .. .. ... .. i Gymnostomum (p. 202)
Plants with filiform gemmae on S1eMS . ... viiiinenneranene, Encalypta procera(p. 199)
Plants lackin@ BEMIMAE . . v s s vmas simine S5 afivs «35 sieme €5 wadesiemas s seieis wimdi s 60
60. Plants small, stems 2-4 mm high; capsules immersed ................. Phascum (p. 227)
60. Plants with stems usually larger than 4 mm; capsulesexserted . ...................... 61
Leaves narrow, often over 5 times as long as wide, gradually narrowed (o an acute apex,
margins plane; plants not known 10 produce sparophytes in the Maritimes ... Oxysregus(p. 211)
Leaves broad, seldom 5 times as long as wide, often abruptly narrowed to a mucro or hair-
point, margins recurved; sporophytes frequently present ..........c.coiiiiieiiiiininininn 62
62. Leaves with a toothed hair-point or a very long mucro; peristome tceth long and

T T e L e L e e e — Tortula (p. 239)
62. Leaves with a short mucro or a blunt apex; pcrlstomc lacking or present, teeth short

ar’long and RSB sous v s e v cvmveel BenE § Bet 28 SR ea SEEE PIERE DRt Ve LaRE 63
Capsules lacking PeriStOme . . ...ttt ittt ittt eie e eeateenaananerann Pottia(p. 231)
Capsules with peristome ................. ek L e e S e A P e S e e e T ATy 64




65.

65.

67.

67.

69.
69.

71.

71.

13.

93:

15.
75.

13,
77.

79.

79.

g pete s U ILL, CUYGLInE @0 0T LH0SL OF capsule, Ininged al base; capsules erect,

uplo 3 mm long . T ) o e ) N Bl e Encalypla(p
64. Calyptrae cucullalc covcrmg only a portion of capsuic, without rmgcd base;
capsules erect to inclined, uptoZmmlong ......covviiinniannn. ik s i B R X

Leaves with recurved margins nearly to apex, sometimes margins bordered with clongalc
thick-walled cells, basal cells clongate and thin-walled; capsules erect or inclined, with

short peristome teeth, rarely lacking tecth ... .. .. S35 VN § SRA B o vvv.. Desmatodon (p. .
Leaves with plane margins in upper half, margins not bordered, basal cclls short and
thick-wailed; capsules erect, with long, twistedteeth ................ O . Barbula(p. .
Leaf Celis Smooth
66. Leaves strongly squarrose-recurved, nearly as broad as long ... .... ... Paludella(p. 3
66. Leaves not squarrose-recurved or, if so, much longerthanbroad ....................
Plants minute, scarcely reaching 2 mm high; capsules immersed; plants on bare soil ........
(T S Ty o ) e PR 4 ) e e 8 P Y — ... Ephemerum (p. 2
Planis larger, usually over 2 mm high; capsules exserted or sometimes immersed; plants on
various substrates ......... S A ST DAY S A D G g T T
68. Leaf cells thick-walled and strongly sinuose-nodulose ......... ... Rhacomitrium (p. 2!
68. Leal cells thin-walled or sometimes thick-walled but not sinuose ................uus.
Leaves entire to minutely denticulate .....oovviirinveninrenn. BT T TR
Leaves serrulate to strongly toothed ............. S SRS LW LN YE Re s Ty

Leaves Entire To Minutely Denticulate

70. Alar cells differentiated, often inflated and coloured ...... S e R Blindia (p. 13
70. Alar cells not differentiated .................... S — wnmmomnin Sensh b 5 BimaS Sk bk 8
Leaves with a distinct border of linear cells, often in several rows and layers, the walls

usually thicker than theinner cells .. .cus sovives vowsinn vous s wees aws s e AT S SR R 7
Leaves not bordered or borderindistingt .........coovieninnininnnn SR HTe § SN B9 W 7
72. Leaves ovate, oblong, lingulate or spatulate, narrow, mostly less than | mm wide ...... 7
72. Leaves obovate to rounded-ovate, broad, usually morethan | mmwide .............. 7
Leaves ovaie 1o oblong-ovate or lanceolate, costa often long-excurrent; perisiome double .. ...
......................... e R EeE B RO TS B e e wen aess SryEmp. 308
Leaves oblong to lingulate or spatulalc costa subpcrcurrcm to short-excurrent; peristome
singleorlacking .. ..ot e i B, Desmatodon (p. 213
74. Leaves rounded or ending in a short, bluni mucro ................ Rhizomnium (p. 353
74. Leaves acute, with a short mucro or apiculus ........ SR AEE ¥ IRE B Cyrtomnium{p. 351
Plants julaceous, leaves shiny, concave, nearly as broad as long ........ i3 Gead SEREE REIE R 7¢
Planis not julaceous and leaves not shiny or, if so, leaves longer than broad .......... S b
76. Plants yellowish green, leaves abtuse to broadly acute, apex planc costa ending

below apex 10 percurrent .. ... T ieevenesneaen... Pohlia filiformis(p. 288)
76. Plants whitish green above, pink or rcd below, 1eavcs acuminate, apcx reflexed,

COSIA EXCUITENL . ..t te i re s inrnennmnnes i st ioiete B leanR s e i Plagiobryum (p. 304)
Leaves with apical cells about as broad as long, thick-walled . ....... ... ... ... .0 78
Leaves with apical cells mostly longer than broad, thin-walled or rarely thick-walied ... .. .. B0
78. Main stem prosiraie, with numerous erect branches; plants on treetrunks .. .............

......... e aATE e Setore ayeseih AnsibiniEi s o) Eomia winse wiAORES SouANe SN e s Drummond:a {p. 407)
78. Main stem erect, branches few and also crect; plants on soil or rock . .... N T B I 79
Capsules cxscrlcd on a long, straight seta; gemmae often present, globose, multicellular ...... ..
........ i s S e SR i B et e SRS G OO SR e s wen § e 5 (DI yInodon ((p. 220
Capsules immersed or exserted on a short, curved scta; gemmae lacking ... ... Gritnmiu(p. 244)
80. Leafl apices obtuse, sometimes a few somewhat acute ..., v ieeri i rnennnnn., 81
80. Leaf apicesacute .......... i e T T E R (e G AT RN € G RSt R A 82
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Bl.

8!.

83.

83.

85.
8s.

87.

87.

89.
89.

91.

91.

93.
93.

95,
95.

9%,

9.

Leaves lincar-lanceolale, narrowed at apex, costa percurrent to excurrent; capsules erect,
without a distinct neck .. .o v viwn 3 s sws ss5s & TR BT Ditrichum lineare (p. 118)

Lcaves lingulate, scarcely narrowed at apex, costa ending below apex; capsules inclined

above anerectneck ..........i..... S T —— vevev... Meesia uliginosa {(p. 165)
82. Plants bulbiform; capsules on a flexuose seta, urn suilcate whendry ...... Funaria(p. 274)
82. Plants not bulbiform; capsules on a straight seta, urn smooth whendry .............. 83

Leaves concave, with a long, flexuose point; capsules cylindric, erect ... ..ooviviiinnnna..
.................... ettt errrteeiaeaaaarerreasrassannss.. Tetraplodon mnioides{(p. 280)

Leaves keeled, without flexuose point; capsules round to ovoid, pendulous ...................
................................... . S A Rumind R S s s ERIOSCOPIGRY (D 368)

Leaves Serrulate To Strongly Toothed

84. Leaves with a border of linear cells whose walls are usually thicker than the inner cells .. 85

84. Leaveslacking border .. ... it ittt i i e ... 88
Leal margins with teeth in pairs .......... R R S SRR T A eredss Mnium (p. 334)
Leaf margins with single tecth, or margins serrate to serrulate ... ... .. ¢ TR SIS BN S iR B 86
86. Median leaf cells mostly rounded or hexagonal, about as broad as long; leal margins

toothed, the teeth sometimes composed of several cells ... .. AT Plagiomnium (p. 342)
86. Median leaf cells rhomboidal, much longer than broad; leaf margins serrate to

serrulate, sometimes nearly entire, rarely toothed ..... E SR 5 A VRS R R v 87
Planis large, leaves arranged in a terminal rosette, leaves up to 1 cm long; 1-5 sporophytes
perplant ........ T O T B o T T P i O T (P T G R T— Rhodobryum (p. 332)
Plants comparatively small, leaves seldom arranged in a terminal rosette, leaves up to
5 mm long; sporophytes solitary .................. Ty i R, e Bryum (p. 308)
88. Apical leaf cells isodiametric ............ o AnAGneT win e esienrl mipsae, susinee | Samantd wipecion n 89
88. Apical leafcellselongate ........ ... oiiiiiiiaaana. . AP e 101

Apical Leaf Cells Isodiametric

Alar cells strongly differentiated, inflated and often coloured .............. Dicranum (p. 17])
Alar cefls not noticeably differentiated ... oo sisn sis pwss s swan wvis Sy s aites seps swme s v
90. Leaves with an enlarged, sometimes orange, sheath that clasps stem, margins strongly
incurved when dry; calyptrae attached to seta just below capsule ........ Timmia (p. 380)
90. Leaves lacking sheath, margins not incurved; calyptrae not attached toseta ........... 9l
Plants bluish green and glaucous due to a whitish granular or cottony substance on the
leaves and stems .......... T T Saelania (p. 127)
Plants MOt BlaUCOUS . ot ittt ittt ittt ettt ae it et e,
92. Leaves with large marginal teeth sometimes composed of several cells, most cells
with a single, large indistinct papilla in the centre ... Aulecomnium heterostichum (p. 358)

92. Leaves with small marginal teeth composed of a singlecell ................. \ s 8 ... 93
Leaves, especially the upper, with long, hyaline tips .......... I Grimimia (p. 244)
Leaves lacking hyaling tips ... ...ttt iie ittt einine s ennaanaennenns 94
94. Leavesin three distinct ranks, widely spreading to squarrose; setae long, oficn over

T CD soam wvsuisn mos BREbs e R EEEs S Ba VAR G e Meesia triquetra (p. 365)
94. Leaves not three-ranked or squarrose; setae short, seldomupto3em ................ 95
Leaf marginsplane .........iiiiiiiniiiiiiiiiaaeeenn, S B ey ERr s (P ok 00 B e 96
Lealimargins recirved « oo« voopuisg woaes duen vhss MREREEY 155 F U eSS e ¢ § 99
96. Leaves narrow, about 0.5 mm wide ...... Sl Ve SRS SRS AE SOE R S § Rk 97
96. Leaves broad, mostly ] mm wide . ....vverininernininennernnrrvennens Shose Uit o 98
Leaves with a distinct region of hyaline cells at base that are much broader and longer than
DR CES ABOVE s sammamsnmnn wonsvs mrvsss wesaass Komee EEFeTs G g SRR E T Rhabdoweisia (p. 156)
Leaves lacking region of hyalinecells at base .. ...coovvnvieiinrieninnnennns . Kiaeria(p. 167)
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99.

99.

101.
101,

103.
103.

105.

105.

107.

107.

98. Costae red, leaves long-decurrent . ...ovvnin i iennenueennns .. Mnium stellare

98. Costae green or ycllow, leaves short-decurrent or nondecurrent .. ... ... Taylorio(
Costae percurrent to excurrent, often reddish, especially near the siem; leaf margins
unistratose; sctae purplishtored ........., Sy s B ¢ wew e wes s 5 s GOEQIOAONH]
Costae ending below apex and lacking reddish colour Ieaf margins bistralose or unistra-
tosc; sctac yellow to brown ....... R e Y s s Foaskin R A~/ 4
100. Leal margins unistralose ......oovvvivevnvrenrvneninersne-.. Rhabdoweisia(f
100. Leafl margins bistratose .......coivevievvnninnens viireesesss. Cynodontium (1
Apical Leafl Cells Elongate
Alar cells strongly dilTerentiated, inflated and often coloured ........ even.. Dicranum (p
Alar cells not strongly differentiated . ........coviirrenninnnnnnn s R e B QA
102. Leaves widely spreading loSQUArrose .......ocovverinvmunnnnneennnns Dicranella(p
102. Leaves erect to somewhat spreading but not squarrose ......... P —— /103
Plants with I-several, bulbiform or elongate gemmae in the leaf axils .......... Pohlia(p.
Plants lacking gemmae ....... e aaas e imsmonsise o S 55 B m N T e
104. Leaves broadly elliptic wuh a broad apex ending in a shcﬂ apiculus .......... .
B e S T R i e wE R ST VR W A ..P:eua’abryum(p.

104. Leaves Ianceolate to ovate or oblong and narrowed Lo an acule to acuminate apex ...
Leaves narrowed to a long, flexuose point, the margins with teeth sometimes composed of

2 cells; setae short, the leaves extending above the mouth of thecapsule ........... :

.................................. v v st viewn ¢ seew pe delraplodon angusratus(p.

Leaves acute, the margins with teeth usually composed of 1 cell or occasionally of 2 cells;
setae long, elevating capsule above upper leaves .......... R AR R e

106. Leaf cells narrow and mostly thick-walled, often 5-12 times as long as broad .

s e e

...... Pahha (p.

106, Leal cclls broad and thin-walled, usually less than 5 times as long as broad .
Leaves with costa extending 1o apex or nearly so, margins sometimes with mulnccllular
teeth; neck of capsu}es often enlarged and brllllanlly coloured purplc red, or yellow .,

..

............. Ve B ST SRR FE R TN AR B SRl ¥aTe ke e s e Sp!achnwn (p. .
Leaves with casta cndmg scvcral cells below apex, margins with single-celled 1eeth; neck of
capsules not greatly expanded nor brilliantly coloured ............ e e
108. Capsules globaose or pyriform, often urceolate when dry, Iacking peristome; plants on

1+ ]| [ y e g e R G g e SRR S R .. Physcomitrium {p. 2
108. Capsules cylindric, peristome present; p!ants ondung .......... veenoas Tuploria(p. 2

PLEUROCARPOUS MOSSES

109.
109.

1.
1.

Costaesingle ...........iivinernnnnn e, e e e
Costae double or lacking . ............. e R —— G IR R SIS SR

Costae Single

110. Leaf cells thick-walled and strongly sinuose-nodulose ............  Rhacomitrium (p. 25
110. Leaf cells thin 1o thick-walled but not strongly sinuose . ..............cooiiiiiiin.. l
Leal cells PapillOse s vovn 56550 5 050 2,055 5ius w86 Sdies H5R0 5050005058 4w aios S008 ebionsd 5.5 4 Frm |
Leal cells Smooth ..ottt e ettt e e 1.

Leaf Celis Papillose

112. Papillae formed by projecting cell ends (proraie) on dorsal leaf surface . .... R —
112. Papillae over cell lumen ... .. R T AT e s 5 N Wi S R S S SN GntE S e
34
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. 111

112

. 126

113

118

L gram et .

113.
113.

115,

115.

117,

117.

119,
119.

121.
121.

123.
123.

125,
125.

127.

127,

129,
© 129,

1310
131,

Alar cells abruptly inflated and enlarged ...covivirniniiennrennnnans Cratoneuron (p. 504)

Alar cclls not abruptly inflated orenlarged .............. W ¥ e S o U S o114,
114. Plants regularly pinnate to tripinnately branched, often frondose; stems and branches '
covered with numerous paraphyllia ... ..ottt np— |
114, Plants irregularly branched and never frondose; stems and branches lacking
paraphyllia but pscudoparaphyllia sometimes present ...t iiiiiinreiineaas 116
Leal margins sirongly serratctotoothed ................... Hylocomium pyrenaicum (p. 645)
Leaf margins entire tO Serrulate ... .o teiiiittiiiiiinieeeeeinennnnnnn Helodium (p. 474)
116. Leaves strongly rugose and plicate ......ooiviiiiereiiennsennnnns Rhytidium (p. 638)
L6, LCaVES MOl TUBOSE . ot u ittt tsa e senesnennsnansn e ssensonsneanssnnasasnsnnss 117
Stems and branches julaceous, red; costac rarely extending to leaf middle; gemmac present,
2-4 celled ovoid orcylindricbodies .. ...t i Prierigynandrum (p. 445)
Stems and branches not julaccous, green or yellow; costae extending to leal middle and
above; gemmae lacking .. ... L i Bryhnia (p. 562)
118. Lealfcellswith I papilla .........0oiiiiiiiiiiis i iiiiiieiiiiiaenns SR .. 119
118, Leaf cells with 2 or more papillae ....... ¢ B B Beled B B SRS B SE BINEIE SN e 124
Leal marginsciliate ...........c.c.vovvennn.. PP o Bomih iionien ard § mi i 3 Thelia (p. 447)
Leaf margins not ciliate (perichaetial leaves sometimes ciliate) ........... A, 120

120. Paraphyilia filamentous, long and matted on stems, the cells elongate .. Helodium (p. 474)
120. Parphyllia filamentous or foliose, short and not matted, the cells nearly isodiametric .. 121
Stems irregularly branched; paraphyllia few, not branched ............ccocveveeninnaan. 122
Stems pinnalely 10 tripinnately branched; paraphyllia numerous, often branched; capsules

ICHNEd SO RORIZONIRL . v sumnps s pass iy s woy st v TOEEEENE Hu eRaRTeE ses 123
122, Leaves acute, margins plane or narrowly recurved, median cells isodiametric; plants

ontrees and FOIEM JOBS .+ . ov st eesre s reseeesnnseonensoaasocansas Leskea (p. 438)
122. Leaves acuminate, margins strongly recurved, median cclls sometimes longer than

wide; plants on rock ..... G G S D, SR —— . S . Lescuraea (p. 443)
Plants small, stems seldom reaching Scminlength .............. SRR Hapladadium {p. 463)
Plants large, stems often over Scm JOnE .. ..oiireirennrerereennnnnennans Thuidium {(p. 466)
124. Plants with paraphyllia ..............ccunt... e Thuidium (p. 466)
124.. Plants lacking parapRyvllian e cuam o s seen swe s ¢ s vips saies s sras wares st » o 125
Plants with lingulate leaf apices that are usuvally brokenoffl .......... Haplohymenium (p. 449)
Plants with leal apices not brokenoff ... ... ... oo, Anomodon (p. 451)

Leaf Cells Smooth

126. Leaves with a border of 3-5 rows of linear cells in 1-2 layvers; plants on rocks in
Sciaromium (p. 476)

L AR SN - AR, FRSE. 1 e N
126. Leaveslacking border of differentiated cells . . coni vis suvs inn ¢ vs sen s sromes + wia 127
Plants dendroid, connected by a subterrancan, rhizome-like stem; filamentous paraphyllia
PEESETIL, .. che 2iie o Siion S s Biromd o br imsn 6 eomsinl wgmvacis Ssai MEkEaLS SREETbaToS LIRSS 2038 218 Climacium (p. 651)
Plants not dendroid; parapbyllia lacking or sometimes present but foliose ................ 128
128. Plants complanate, leaves oblong-lingulate with a broadly rounded to abruptly acute

PEX w wars awm wiims VaRiTioes i vises v § reinars e Seit TS e At Homalia (p. 432)
128. Plants not complanate or, if so, with lanceolale 1o ovate-lanceolate leaves narrowed

{0 AN AcHte 10 ACUMIMATE ADEX coor e sromss sovmse smione s woass e & Sy e S n SeimEcs s 129
Costacextending 10:apeXIOr: NRATIV SO ;. s 5 wens s wpsm e o s Jei i O0F Syes ¥ ¥ s 130
Costac rarely extending 3/slengthof leal .. ...o.uiininii ittt iireennanaennns 139
130. Stems bearing axillary clusters of brood branchlets at or near the apices; leaves

smooth, costa excurrent as a slenderacumen ..... ......c..iiiiiaa... Leskeella (p. 441)
130. Stems lacking clusters of brood branchlets; leaves smooth or plicate, costa usually

ending at or near apex, rarcly EXCUIFENl ... v ieneeereeeaneeaersrneceanasnnanens 131
Alar cells abruptly inflated or enlarged . ........oniiiiiiii e 132
Alar cells quadrate to rectangular and not abruptly inflated orenlarged .................. 134
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133.

133.

135.

135.

137.

137.

139.

139

14].

141.

143,

143,

145.

145.

e e mpawes wiuauly ootuse, nearly as broad as leal near middle; plants in bogs, fens,

swamps, wel depressions in woods and other wet habitats ....... Calhergon G
132, Leaf apices acute or narrowly obtuse; plants of wet or dry habuats S G R U
Stems with floliose paraphyllia, sometimes few and difficult to see; median leaf cells shon
seldomupto6timesaslongasbroad ..........cocooiiiiininiiiinnn Cratoneuron (|
Stems lacking paraphyllia; median leaf cells long, oflcn over 6 times as long as broad .. ...
............... e e eraaereeteeeretaar ettt rasasnnaaeeena... Drepanocladus (p
134. Lcafl margins serrulate to scrrate from apex to middle or sometimes to base ........
134. Lecal margins entire to serrulate near apex,.entire below .. .ooovvviiiin i,
Leaves small, mostly } mm or less long; small, foliose to filamentous pscudoparaphyliia
present; gemmae borne on leaves, filamentous ............. AP AR e e Conardia (p
Leaves large, usually | mm or more long; pseudoparaphyllia lacking or large and foliose;
gemmae lacking ........oiiiiiia.n. wiie Eadis & Bk § weadiin s SIS SRS WG Brachythecium (p.
136. Leaves in 3 rows, narrow, ofien subulate, 6 or more times as long as broad; capsules

immersed ........ SrEE e R SR G eETE R A e (A e Dichelyma (p.
136. Leaves in more than 3 rows, broad, less than 6 times as long as broad; capsules

BREBEIED i wves vimmn womn sominss ssase simiaim strn mcosam o somss & wiscane mibbice ER08 HEHTE SN SIOE ST000R 5 {3,

Leaves entire, apical cells thick-walled and isodiametric; plants on tree trunks ............
........................................................ vevnens. Drummondia (p.
Leaves serrulate or sometimes entire, apical cells thin to thick-walled and elongate; plants
on soil, rock, wood or bases Of 1rees ... ...coieierintiniiiiiiie e i % B s ;
138. Leaves with cosla broad, scarcely narrcwed near apex, basal cells mostly rectangular

rarely quadraie; plants usually occurring on rocks in or near water ..............

¥ VR BRI, S § S MRS S S S ST G Hygroamblystegivm (p.

138. Leavcs with costa narrow, becoming narrower and indistinct near apex, basal cells

mainly quadrate or shortly rectangular; plants on soil, wood, bases of trees but

usually not on rocks in water ........ S R veenne.. Amblystegium varium (p.
Plants very small, leaves seldom reaching 0.5 mm long, costa often short and indistinct;
Plants ONn WoOd ... .ot iitiriinteiaetineaenrn et re s Platydictya (p.
Plants small to large, leaves mostly | mm or more in length, costa long, often reaching
1/210 ¥/3 length of leal, distinct; plants on various substrates ...........coveuvneneennnn..

140. Median leaf cells short, mostly less than 6 timesas longaswide .................... 1
140. Median leaf ceils long, usually 6-15 timesaslongaswide ..................... .. .. 1

Plants subdendroid to dendroid, leaves with margins coarsely and irregularly serrate,
costa often with tecthon dorsalsurface .......coviniiiiiiininann, Thamnobryvum (p.
Plants not dendroid, lcaves with margins entire to regularly serrate, costa without tecth on
ABESHl SUFTHEE c oo vonn sins ouiiten St Bl g VN 3 1o » fofenrd Srud ok S0 $55R5 Wi 5l & 8
142. Plants usually high up on trees in seepy knotholes or cracLs. capsules erezt and
straight, strongly contracted below mouth when dry, peristome teeth reflexed when
WIW 5 o e s & pgmes e sy e Bt S e SR ¢ e Ve v Anacamptodon (p.
142. Plants not on trees in seepy knotholes or cracks but sometimes on bases of trees;
capsules inclined and arcuate, peristome teeth not reflexed whendry .. .............
Leaves with a somewhat channelled acumination, alar cells often inflated or enlarged,
sometimes coloured ........... SRR B 5 E BT S SRR ¥ AOTEE § SR e s Campylium (p.
Leaves with a flat apex, alar cells not inflated and scldom eniarged ......................
144, Leaves with margins entire to serrate in upper half, rarely serrate (o basc, alar regions
often with quadrate to transverscly rectangularcells ............. Amblystegium (p.
144. Leaves with margins serrulate to serrate nearly 1o base, alar regions with reciangular
or sometimes quadratecells ..., Leprodictyum trichopodium (p.
Plants somewhat julaceous, with concave leaves abruptly contracted to a long-filiform
F-T27.5 S e (P e C S PR —— Cirriphyllum (p.
Plants not with concave leavcs that are abruptly contracted to a long-filiformapex . ........
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147.
147.

149.

149.

151,
151

153

153.

155
155.

I'SZ.

157.

146. Leaves acute, sometimes nearly obtuse, strongly serrate to serrulate nearly to base,
costa often ending in a tooth on the dorsal surface; opercula long-rostrate, arcuate . ... 147
146. Leaves acuminate, rarely nearly acute, entire to serrate, costa usually smooth;

opercula conic (o short-rostrate, straighl ... ... ... it iiiiirienireennnensan, 148
Stems much branched, ncarly pinnate; leaves long-decurrent ......oovvvn .. Stokesiella (p. 575)
Stems with few branches; leaves nondecurrent or short-decurrent ... ..... Eurhynchium (p. 570)

148. Plants regularly branched, large, up to 10 cm high, siems densely tomentose with

brown rhizoids almost 1o apex, leaves strongly plicate, nearly straight; plants in bogs
OETEIE ¢ 25 comd hn6 v S5 555 5 sT0 275 56t are sml dibre acesme omn Tomenthypnum (p. 535)

148. Plants mostly irregularly branched, lacking dense tomentum, leaves smooth or

plicate, sometimes falcate; plants in various habitats ...t iiieeniiinienneen. 149
Lecaves acute to acuminate, flalcate-secund, especially near stem and branch tips; alar cells
often inMated; plants in extremely wet habitats, mainly bogs, fens, swamps, and
e o o oo o o o o G T v T Drepanocladus (p. 508)
Leaves acute to narrowly obtuse, straight or sometimes falcate, but not secund; alar cells
gradually enlarged, rarely somewhat inflated .............coiiirireiiiinnirnennnnenns, 150
150. Leaves narrowly obtuse, margins usually with a few serrulations at the apex; plants on
rocksinor near streams and creeks ... ..o iiiiiiiiriieaaean Hygrohypnum (p. 517)
150. Leaves acule, margins entire or serrulate to serrate nearlytobase .........oooooiuan, 151
LEUVES BNEITE: suns ninsains § % 705 5005 oS T55 5 06 Do s § Snnit dbinss S SRR B 152
Leaves SErTUlale 10 SBITaLE . vttt vt ee e as e e rasenonasenennsnsnnnnnsssnneansenssns 153
152. Leaves smooth, margins plane, alar cells elongaie; plants in wet habitats ................

........................................................... Leptodiciyum (p. 487)

152. Lcaves plicate, margins often recurved at base, alar cells quadrate; plants in dry

1] 31 1 A AN Brachythecium albicans (p. 543)
Plants with numerous attenuate branches, leaves smooth, with irregularly serrate margins
and numerous round, thick-walled alarcells .........ooiiiiiiiiennnnnnn Isothecium (p. 538)
Plants rarely with attenuate branches, leaves often plicate, with regularly serrate margins
and quadrate to rectangular, thin-walled alarcells ............... .... Brachythecium (p. 540}

Costae Double or Lacking

154. Stems and branches covered with numerous paraphyliia; plants often bi- or

tri-pinnately branched, frequently frondose . ..................... Hylocominm (p. 645)
154. Stems and branches lacking paraphyllia but pscudoparaphyllia sometimes present .. .. 155
Leaf cells papillose .................. S5 SRR ONE DS min nBF B meiiie w0 Bk Bdeis FAE w5 156
Leal cells Smooth ... it i i it ittt it e e 162

Leaf Cells Papillose

156. Leafl cells with 1-2 papillacoverthe lumen ... ... . ey 157
156. Leaf-cells prorate:on dorsal SUMTACE . oo coun s simig ammins soms s s s s 6y 158
Leaf cells with 1-2 papillae per cell; plants large, leaves with a hyaline apex, 1-2 mm long,
perichaetial leaves ciliate; plants on noncalcareous rock ...........ouv.... Hedwigia (p. 409)
Leaf cells with 1 papilla per cell; plants small, leaves without a hyaline apex, up to 0.5 mm
long, perichaetial leaves lacking cilia; plants on calcarcous rock ...... Myurella sibirica (p. 458)
158. Plants irregularly branched, sicms and branches julaceous, slender, seldom up to

0 M WIE : vmis miars 5 SR e S S s Gtk i Sindas mastmmm o Fimsnutensin 159

158. Plants mostly regularly branched, siems not julaceous, branches sometimes julaceous,
mostly Over 0.5 MM WIdE ...ttt it e e e e e 160




¢ mmeassy

1onger than broad, costa distinct, sometimes reaching Zalength of lcar gemmae present,
2-4 celled ovoid or cylindric bodies .........vvvn... s Pterigynandrym (p.
159. Leaves tightly imbricate, apices erect when dry, rounded to rounded ovate, often as long as
broad, costa faint, scldom reaching but a few cells up leaf; gemmae lacking ..............
P e et Myurella julacea (p.
160 Stem and branch lcaves different, siem leaves acuminale, spreading to squarrose,
branch leaves acute to rounded, imbricate and julaceous ......... Heterocladium (p.
160. Stem and branch leaves similar except in SIZe .. ... ooevrininn e eieninaaanins
161. Plants large, stems up to 15 cm long, leaves ofteri Smm longorlonger ....... ... ... ...
R . Ty Rhytidiadelphus triguetrus (p.
161. Plants smail, sicms up to 6 cm long, leaves mostly 2 mm long, rarelylonger ..............
s e e sesinn) eatize a1 smsil ] sassixn e e mimciae R, povimmmimisnapin Crenidium (p.

- et

Leaf Celis Smooth

162. Plants on rocks submerged in flowing water or on rocks protruding from water or
beside: Water .oy vuus e s smsmmsvsss s ¢ SRR R gt SRS S e
162. Plants not usually aquatic or semi-aquatic, occurring on rock, wood, humus or rarely
SOIL 5505005 & 5007 Somus Bummimen mapsmmissmen Samssemtaihon 3 mip wmomsnomymemstomm R G S ek DR VAEE £
163. Plants smail, stems up to 5 cm long, leaves in more than 3 rows, often as wide as long,
COStRVSVANY dISUINCL .« v vicv svivis snviossinnvamsons s s sess s .. Hygrohypnum (p. §
163. Plants large, stems usually more than 5 cm long, sometimes up to 20 cm, leaves in 3 rows,
usually longer than wide, cosia lacking .............. o miinin smecrFimeaidlE .... Fontinalis{p. 4
164. Median leaf cells short, mostly less than 6 times as longaswide .................... ]
164. Median leaf cells long, usually 6 or more limes aslongaswide ...............c..... H
165. Plants large, leaves usually 1-2mmlong ... .....oiviniviiiiniiiniannnnans Leuf:odon (p. 4
165. Plants small, leaves usually less than I mmlong .......ooiiiiiieinionnaneinarnninnnn. 1
166. Plants julaceous .........ccvvvennnnnnnns Myurei!ajulacea(p. 43
166. Planis not julaceous .........coenvvvennnnn i e S WA 5 R RS !
167. Leaves squarrose ...... VA BRI SRR s des o COMpYlivm-hispidulum (p; 49
167. Leaves not squarrose ....... FADH: mpisim ot o hie 2lbm sk stmimim minthn Sinpall mifiesrib FebiBimnt Saiet Sl = I
168. Leaves falcate-secund, siems often subpinnately 1o pinnately branched .. Hypnum (p. 60
168. Leaves straight or somewhat curved but not lalcate-secund, stems simple or with a

few branches .............. WA MERIRR R B S SEEE Hel TEs o Platydictya (p. 49
169. Alar cells enlarged and inflated, oftenorange ............. e T sl S miion Tt 2 15
169. Alarcells not enlargedorinflated . .................. PP 1%

Alar Cells Enlarged and Inflated

170. Leaves serrate (o serrulate throughout .................... Herzogiella strigtella(p. 631
170. Lcaves entire or somelimes Serrate only at apeX . ......coviiiininervnarenannacnonn 17
171. Plants pinnately to subpinnately branched, leaves close, imbricate, stem leaves apiculate ... . 17
171. Plants irregularly branched, stem leaves not apiculate ......... .. e sncn mymmangh B0 = 17
172. Stems red, epidermal cells small and thick-walled in cross-section; alar cells
OFATIRE < socon avivss sousviu oty #5570 S5 5 SRR SR SRR SN SR S e Pleurozium(p. 579
172. Stems green to yellowish grecn epidermal cells large and thin-walled in cross-section;
alarcells hyalineoryellow ......veririiiiinannn, «ev.... Calliergonella(p. 533,
173. Plants large, stems often 10 cm long, leaves strongly concave, lalcate, irregularly
wrinkled! ... v crins v Vs e S i P S e b i S S e Scorpidium (p. 526)
173. Piants small, stems seldom up to 8 cm long, Icavc< flat or slightly concave, straight or
faicate, smooth ...... Wa § LR R T Rrd E s Esbin stiime aboie msare wivemd diaie HEHT § 174
174. Leaves cordate-ovate, spreading to squarrose ...... vevee.. Campylium stellatum(p. 496)
174. Leaves not cordate-ovate, usually oblong-ovale or ovate-lanceolate . ................ 175
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177.
177.

179,

179;

181,

181.

183.

183.

185.

185

187
187

189

189.

191

191,

Leaves falcate-secund, the tips turned toward thesubstrate ...........cviiiieiiiiennnnn.
Leaves not or rarely falcate-secund (sometimes only at tips of stems and branches) .........
176. Stems with short, filamentous pseudoparaphyllia ................... Brotherella (p.
176. Stems with loliosc pscudoparaphyliia or lacking pscudoparaphyllia ..... Hypnum (p.
ATar cells usually coloured yellow, orangeorreddish ............ccoiiiiiiiiniiiiiannn,
Alar cells hyaline and not €oloured . ...v ittt e ittty
178. Stem and branch tips with clusters of axillary broed branches ....... Platygyrium (p
178. Stems and branches lacking brood branches ... ... .. . . i
Stems with narrowly lanccolate, foliose pseudoparaphyliia; capsules long, usually 2 mm or
more in length, exothecial ceils ngncollenchymatous; common ........... Callicladium (p.

Stems lacking pseudoparaphyllia; capsules short, seldom reaching 2 mm long, exothecial

cells collenchymatous; rare . ....cvtiree e rirenrennnennerneanns Sermatophytium (p.

180. Leaves long-decurrent, margins recurved ........... Plagiothecium denticulatum (p.

180. Leaves not or shortly decurrent, margins planeorincurved ........cviiiiniiennns,
Leaves falcale-sccund; stems irregularly branched, branches few, seldom complanate ......
................. e reetaeaaaeeasannneearearenaannnnaneseeanaa. Hypnum (p.

Leaves not falcate-secund or only at tips of stems and branches; stems pinnately branched

or with many branches, somewhat complanate ............covvviennnen Callicladium (p.

Alar Cells Not Enlarged and Inflated

182. Plants large, stems often red, 10 cm long or more, pinnately or subpinnately

BEATEIEE o5 sun 2 mrnd 058 1650 1505 Lol 5 Gns Brmibbssmom: bt monss momin, mibom B0 G VT B
182. Plants small to medium-sized, stems green or sometimes red, usually less than 7 cm

long, irregularly branched or sometimes pinnately branched ................. s 8 e
Plants pinnately branched with numerous, close branches, stems yellow, green or brown,
leaves strongly falcate-secund, plicate ... ..coiriiniininnrrnrinnrannn ... Plifium (p.
Plants pinnately to subpinnately branched with distant branches, stems red, leaves [alcate
sccund or squarrose, smoothorplicate ... ... .. ..., Rhytidiadelphus (p.

184. Plants complanate, leaves strongly undulate; capsules immersed; plants on trec

trunks Neckera pennata (p.
184. Plants not complanate or if so, leaves not strongly undulate; capsules exserted
Leaves falcate-secund; stems often pinnately branched; capsules arcuate, sometimes

..................................................

straight, contracted under mouthwhendry ... .cvviiiiniiiin s, ... Hypnum (p.
Leaves straight or falcate but rarely falcate-secund; stems irregularly branched; capsules
straight or rarely arcuate, sometimes contracted under mouth whendry ..................
186. Plants small, leaves lessthan I mmlong ....................... Homomallium (p.
186. Plants medium-sized, leaves | mm IONg OF MOFE . ... ovvitinn i eeeeiiiieean s
Outer layer of stem cells large and thin-walled (best seen in cross-section) . ..........oo....
Quter layers of stem cells small and thick-walled ...,
I188. Leaves entire to serrulate; minute, axillary gemmae sometimes present; capsules
smooth or with a wrinkled neck ................... Isopterygium muellerianum (p.

...................................................... Herzogiella turfacea(p.
Stem and branch ips with clusters of brood bodies (branchlets) in leafl axils
Stems and branches lacking brood bodies
190. Leaf margins scrrate near apex; plants on soil
190. Leaf margins entirc or minutely serrulate; plants usually on wood
Mcdian cells thick-walled, pitted, several rows of rounded, quadrate, or rectangular
cells at base Leucodon (p.
Median cells thin-walled, not pitted, few quadrate to rectangular cells at base
.................................................... ceennneae.... Pigiygyrivm (p.

188. Lcaves scrrulate to serrate; gemmac lacking; capsules striate

............................................

....................

..................

........................................................
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v sems wuhes YUAUTALE, I UL IUTE ON MArgIns of some leaves, often numerous and in
SEVETAl TOWS .ottt iiiisintteteurenerttnaterenssennererananonnaseraneens
192, Alar cells mostly elongate, sometimes 2-3 quadrate cells in marginal row ............
193. Siems with numerous, short, crowded branches that are usually curved when dry; pianls
ON 1560 TRUNIKS & & ol ciieth 5600 5 6508 55ims siasm mimunie simis S NI L «+.. Pylaisiella (p. !
193. Stems lacking numerous short branches; plants on bases of trees or soil overrock ..........
194. Leaf margins serrate to serrulate throughout; foliose pseudoparaphyllia present .......
e Bl SR SRR A BT RS B B NEh i O WG S e e . Taxiphytium (p. 6
194, Leaf margins entire to serrulate near apex; pseudoparaphyilia present or lacking ..
195. Plants complanate, many leaves rounded and apiculate; conspicuous foliose pseudo-
paraphyllia present ......coivviieiiinniniiinennnnnnnnn.n... Neckera complanata (p. 4
195. Plants terete, leaves long-acuminate; pseudoparaphyllia lacking or inconspicuous ...... .
vim okims RS EASSSh ANIKME % WIAES 3 SHALSCH wipTHSS WWwANieRZRGBHSIE SR . Emadon(p 5
196. Plantscomplanate ..........covivuininnn. e O R U ]
196. Plants not complanale .o conssms vams oo i i sevs Snh 26w Phes s Sve v9ees Gin 5 5 ]
197. Leaves decurrent, narrowed to an acute (o acuminate apex; pscudoparaphyllia lacking;
T COMIMON ettt ie s it e eninnennenreeencnsssonasssecacrnnnnesnr.. Plagiothecium (p. 5¢
197. Leaves nondecurrent, many leaves rounded and apiculate at apex; foliose pseudo-
paraphyllia present; rare .......covvivieeierenneenennnnnaa... Neckera complanata (p. 4z
198. Stems with numerous, short, crowded branches that are usuvally curved when dry;

-

plants on tree trunks; COMMON .. .oovvenieinerrnnnnn. eennneesesa. Pylaisiella(p. 59
198. Stems lacking numerous short branches; plants on soil or soil overrock .............
...... SIS B S e R SR e VRS 6t S des v s nasan ¢ DSODIeryEIn (p: 62
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Glossary

Mast of the definitions have been taken from Crum (1976). The
figure numbers refer to the illustrations at the end of the glossary.

A- - a prefix, meaning not, withoul.
Abaxial - away from the stem or axis, opposed to adoxial; (see
also dorsal). (Fig. 40)
Acaulescent - stemless or apparenily so, e.g., Ephemerum.
Acicular - needie-like. (Fig. 63)
Acidophile - a plant of acid habitats, an oxylophile.
Acrocarpous - producing the sporophyle at the end of a stem
or main branch (opposed to pleuracarpous). Acrocarpous
mosses generally grow erect in tufts (rather than mais} and
are sparsely branched. (Fig. 1)
Acumen (pl. Acumens or Acumina) - a slender tapering point.
Acuminate - slenderly tapered. (Fig. 74)
Acute - sharply pointed (less than 90°). (Fig. 75)
Adaxial - toward the stem or axis, opg osed 10 abaxial; (see also
veniral). (Fig. 40)
Adherent - sticking to another organ, as opposed 10 coherent,
or sticking to an organ of the same kind.
Adnate - fused with or attached to another organ.
Adventive - a plant that is introduced often accidentally and
imperfectly naturalized; not native,
Aeruginose - bluish-green, the colour of copper rust (verdigris).
Aggregate - clustered; often applied to sporophytes, ¢.g.,
AGGREGATE SPOROPHYTES - several sporophytes per
perichaetium. (Fig. 185)
Alar cells - cells at the basal angles of a leaf, ofien differentiated
in shape, size or colour. (Fig. 43)
Alveolate - with depressions on the surface, sometimes applied
1o spores, (Fig. 165)

Amorphous - without definite shape.

Amphithecium - an embryonic tissue of a developing capsule,
surrounding the central endothecium.

Amplexicaul - clasping the stem. (Fig. 21)

Androecium - the male inflorescence. (Fig. 178}

Androgynous - male and female sex organs in the same
inflorescence.

Anisophyllous - in Sphagnum, stem and branch leaves
morphologically different.

Anisosporous - producing spores of iwo overlapping size classes
in the same capsule (sometimes associated with asexual
dimorphism); differentiated from the heterosporous
condition of higher plants in which the microspores and
megaspores are of two distinct sizes and are produced in
different structures.

Annotinous - in yearly growths (the junction with the previous
year's growth evident because of crowded leaves or other signs
of interrupted growth). {Fig. 16)

Annular - ring-like.

Annulus (pl. Annuli) - a ring of differentiated cells between the
mouth of the capsule and the operculum, aiding in dehiscence.
(Fig. 221)

Antheridium (pl. Antheridia) - the male reproductive organ, a
globose to cylindric, stalked structure producing sperms
{antherozoids). (Fig. 179)

Anirorse - directed forward or (in refcrence to papillae) toward
the leaf tip.

Apiculate - abrupily shori-poinied {(imucronuie ts even shorter;
cuspidate s longer and stouter). (Fig. 81)

Apiculus - a short, abrupt point. (Fig. 81)
Jpophysis - a swelling or expansion a1 the base of the capsule

\u/ {also called hvpophysis). (Fig. 207, 208)

Appendiculate - with shori, transverse projections, usually
teferring to cilia ol endostome. (Fig. 229)
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Appressed - lying close 1ogether; closely applied to the stem.

(Fig. 18)

Approximate - close together.

Arboreal - growing on Irees.

Archegonium (pl. Archegonia) - the female reproductive organ,
a Nask-shaped structure producing an egg. (Fig. 182)

Arcusnte - curved like a bow. (Fig. 199)

Arenicolous - growing on sand.

Areolae - small, angular areas forming a network,

Areolation - the cellular network of a leal.

Aristate - bristle-pointed, ending in an awn (arista). (Fig. 72)

Articulate - with thickened joints, jointed, usually referring to
exostome. (Fig. 228).

Ascending - direcied upward.

Asexual - involving no sexual action; also possessing neither

male nor female organs,

Astomous - without an operculum, hence indehiscent; also called
cleistocarpous. (Fig. 213)

Altenuate - narrowly tapered. (Fig. 6)

Auricle - a small, ear-like bulge or lobe at the basal margins of
a leaf. (Fig. 107)

Auriculate - with basal auricles. {(Fig. 107)

Auvtoicous (or Auloecious) - with archegonia and antheridiain
separate inflorescences on the same plant (see cladautoicous,
gonicautoicous, pseudautoicous and rhizoutoicous). (Fig.
170, 171)

Awn - a bristle- or hair-point, usualty formed by an excurrent
costa. (Fig. 72)

Axil - the upper angle between leaf and stem. (Fig. 40)

Axillary - in the leaf axils.

Basal Membrane - a delicate bui ofien well-developed membrane
at the base of the inner peristome of many mosses, commonly
terminating in segments and cilia. (Fig. 223)

Beak - the prolonged apex of an operculum; also called a
rostrum, (Fig. 203)

Bi- - a prefix meaning 1wo.

Bicostate - with two nerves or costae, (Fig. 47)

Bicrurous - with 1wo divisions (or **legs™’).

Bifarious - in two rows,

Bifid (or Bifurcate) - forked, divided into two paris. (Fig. 230)

Bigeminate - doubly paired in 4's. (Fig. 220)

Bilobed - with two lobes. (Fig. 65)

Binate - in pairs.

Bipartite - in two parts.

Bipinnate - twice-pinnately branched. (Fig. 5)

Biseriate - in two [ayers.

Bloom - a covering or waxy material causing a whitish or bluish
overcast; see also glaucous.

Bog - a waterlogged open type of vegetation poor in mineral
nulrition because all water is derived [rom precipitation,
rather than from the soil; often used in this work and
elsewhere for poor fens (which see). A bog is usually
dominated by Sphegnum.

Bordered - having margins differentiaied from the rest of the
leaf in shape, size, colour, or thickness of cells (Fig. 42)
Boreal - northern, especiaily referring 1o the boreal coniferous
forest which extends around the Northern Hemisphere, from
the treeless tundra to temperaie fatiudes {(and deciduous

forests).

Bracts - specialized leaves surrounding reproductive organs
(Fig. 178, 181)

Brood Bodies - reduced buds, leaves (propapuie) or branches
(brood branchlets) (Fig. 168) or small, globose, ellipsuidal,
or cylindric to filamentous, septale bodies {gemmoe) sy ing
n vegetative reproduction. (Fip. 169)
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Bryaceous (or Bryoid) Peristome - like a Bryum, i.c.,a “*perfect’
double peristome, with 16 lanceolate tecth, papillose
throughout, trabeculate at back, and a well-developed
endostome consisting of a high basal membrane and 16
lanceolate, keeled segmenis aliernating with one or more cilia.
(Fig. 223, 226)

Builbiform - bulb-shaped. (Fig. 33)

Bulbil - a smail, reduced bulb-shaped bud, usually axillary,
serving in vegetative reproduction, e.g. Pohlia andalusica.

Caducous - deciduous, regularly falling off.

Caesious - bluish or bluish-glaucous.

Caespilose - tufted, growing in cushions or sods.

Calcareous - containing calcium carbonate; limestone or
dolomite rocks.

Calcicolous - living in calcareous habitats.

Calciphile - a plant of calcareous habitals; opposed to calciphobe
{calcifuge}, a plant not occupying calcareous habitats.

Callose - hard and thick,

Calyptra (pl. Calyptrae) - a membranous hood over the
developing sporophyte, developed from the archegonium, in
true mosses ruptured near the base, carried upward on the
clongation of the seta, and continuing growth 1o forma cap
over the capsule. (Fig. 191-194)

Campanulate - bell-shaped. (Fig. 214)

Canaliculate - channelied. (Fig. 106)

Canescent - hoary because of hyaline hair-points on the leaves,

Capillary - hair-like.

Capitate (or Capitulate) - rounded and compact forming a head-
like capitulum {e.g., Sphagnum).

Capsule - the spore case, often differentiated into an upper
spore-bearing ura or theca and a sterile basal portion called
the neck (which may be considerably differentiated as a broad
apophysis or hypophysis). (Fig. 195)

Carinate - kecled like the botiom of a boat. (Fig. 104)

Cantilaginous - firm and tough.

Castaneous - chestnut-brown.

Catenulate - chain-like. (Fig. 20)

Caulescent - having a stem,

Caulid - haploid stem of bryophyte.

Cauline - referring to the stem.

Central strand - a small group of elonpate cells forming a ceniral
axis of some stems. (Fig. 150)

Cernuous - nodding or drooping. {Fig. 219}

Chartaceous - papery.

Chlorocysts - small, elongate, green cells forming a network
enclosing the large, hyaline cells (feucocysis} of a Sphagnum
leaf, also called green cells or chlorophyli cells; also applied
to small, green cells enclosed by layers of hyaline cells in
the leaves of Leucobryaceae or mingled with them in
Paraleucobryum. (Fig. 151, 152)

Chlorophyllose - green, containing chlorophyll.

Cilia {sing. Cilium) - delicaie, thread-like structures aliernating
with the segments of the inner peristome of many mosses; also
applied 1o hair-like appendages fringing leaves or calyptrae.
(Fig. 223)

Ciliate - fringed with hairy appendages. (Fig. 100)

Cinereous - ashy-gray.

Circinate - curved in a circle. (Fig. 70}

Circumboreal - widespread in the Northern Hemisphere,
circumpolar.

Cirrate (or Cirrose) - curled. (Fig. 112)

Cladautoicous - with the male inflorescence on a separaie
branch. (Fig. 171)

Cladocarpous ~ producing the sporophyie ai the end of a spevial,
short branch. (Fig. 3}

Clavate (or Clavifurm) - slender, elongaie, and thickened
upward, club-like. (Fig. 62)

Cleistocarpous - lacking an operculum and hence iwrregulashy
dehiscent (opposed 10 Stegocurpous). (Fig. 213)

Cualesced - fused 1ogether.
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Conrctate - pressed together, squeezed in, constricied, some-
times applied to strangulate capsules (e.g., Orthotrichum).
{Fig. 209)

Cochleariform - round and deeply concave, shaped like the bowl
of a spoon (not snail-like or spiraled as the derivation would
suggest). (Fig. 54)

Cohereni (or Cohering) - sticking together, sticking to another
organ of the same kind.

Collenchymatous - with cell walls thickened a1 the corners; in
liverworts such thickenings are called trigones. (Fig. 140)

Collum - the tapered base or neck of a capsule. (Fig. 195)

Columelta - the central axis of a capsule around which the spores
develop. (Fig. 198, 212)

Comb-fibril - a ridge-like growth on the branch leaf hyaline cell
walls adjacent to the chlorophyllose cells. (Fig. 156, 157)

Commissure - margin; in branch leaves of Sphognum, the
“*seam’’ formed by the adjacent walls of hyaline and green
cells; hence, pores along the commissures are arranged along
the lateral margins of hyaline cells.

Comose - hairy, but used by bryologists to refer to leaves larger
and more crowded, forming a tult or coma at the stem tip;
extremely comose stems may be rosulate in appearance.

Complanate - flattened 1ogether or campressed in one plane.
(Fig. 24)

Complicate - folded lengthwise. (Fig. 102)

Complicate-Carinate - sharply folded along a keel. (Fig. 103)

Compressed - {latiened.

Concolorous - of the same colour.

Conduplicate - strongly folded along the middle. (Fig. 101)

Confluent ~ merging. (Fig. 23)

Connate - fused, joined together.

Connivent - approaching or meeting at the tips, directed to 2
single point, converging.

Constricted - abruptly narrowed. (Fig. 209)

Contorted - bent into irregular curves, irregularly twisted.
(Fig. 112)

Cordate - heart-shaped. (Fig. 47)

Coriaceous - tough, lcathery.

Cortex - differentiated outer layers of a stem or branch,
surrounding a central cylinder. {Fig. 150)

Cortical - referring 10 the outer cells of stems or branches.

Corticolous - growing on bark.

Cosmopolitan - occurring in all major floristic zones of the
world.

Costa (pl. Costae) - nerve of a leaf, sometimes double,
sometimes single forming a midrib. (Fig. 42)

Costate - with a costa.

Crenate - with rounded teeth. (Fig. 122)

Crenulate - with minute, rounded teeth.

Cribrose - fincly perforated, sieve-like. (Fig. 232)

Crisped (or Crispate) - wavy (like crisp bacon); often used more
loosely 10 mean variously curled, twisted and contoried.
(Fig. 112)

Cryptopore - having immersed stomata, with the guard cells
sunken below the level of the exothecial cells and often
covered by them (opposed to phaneropore). (Fig. 126)

Cucullate ~ hooded or hood-shaped; a cucullore calyptra is conic
and split up one side, resembling a monk's hood (Fig. 192);
also used to describe leaves concave at the tips (Fig. 109). A
mitraie calypira may be entire at base or several-lobed.

Culiriform - shaped like a knife, in bryology meaning curved
and asymmetric. like a short. broad scimitar (apparently an
incorrect form resulting from a confusion with cultiform, or
shaped like a ploughshare). (Fig. 61)

Cuneate - wedge-shaped, cunciform.

Cupulaite - cup-shaped, rounded and swollen, (Fig. 215)

Cushion - with stems + erect but somewhat radiating to form
small hemispherical tufis (as in Orthotrichum)

Cuspidale - ending abrupily in a stout, rigid point. (Fig. 82)

Cuticle - the non-cellular covering of such organs as leaves or
capsules, ofien variously roughened; epidermal cells of siems
are sometimes referred (o as cuticwlur or cortical cells
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Cysthiform - cup-shaped. (Fig. 215}
Cygneous - curved downward like a swan’s neck. (Fig. 184)
Cymbiform - concave and broadly boat-shaped. (Fig. 44)

Deciduous - falling off.

Decumbent - ascending from a prosirate base, lying prostrate
but with ascending tips.

Decurrent - with the margins extending down the stem below
the ieaf inseriion as ridges or narrow wings, (Fig. 108)

Decurved - curved downward, (Fig. 11)

Deflexed - bent or curved downward. (Fig. 90)

Defoliate - denunded of leaves.

Dehiscent - splitting open, referring to capsules opening by
valves or by an operculum, or irregularly.

Dettoid - equilaterally triangular. (Fig. 45, 155)

Dendroid - branched above a trunk-like base and resembling a
tree (e.g., Climacium). {Fig. 28)

Dentate ~ with sharp teeth directed outward. (Fig. 116)

Denticulate - finely dentate. (Fig. 115)

Denuded (or Denudate) - with leaves worn off.

Depauperate - poorly developed.

Depressed - fattened, low.

Descending - directed downward.

Dextrorse - twisted to the right {(opposed to sinistrorse).

Diaphanous - transparent.

Diaspore - any agent which moves reproductive germ plasm
from one place to another.

Dichotomous - equally forked, with paired branches. (Fig. 14)

Dimidiate - split on one side (cucullate calyptrae are dimidiate
and hooded). (Fig. 191)

Dimerphous - of two forms.

Dioicous (or Dioecious) - with archegonia and antheridia on
separate plants. (Fig. 176, 177)

Disceid (or Disciform) - Nattened and disc-like or plate-like (Fig.
183); male inflorescence may be discoid (resembling small
flowers), cupulate (rounded and swollen), or gemmiform
{small and bud-like).

Disjunet - a discontinuous distribution of an organism.

Distal - away from the base or point of attachment (opposed 1o
proximal).

Distichous - in two opposite rows {c.g., Fissidens). {Fig. 19}

Divaricate - widely spreading from each other.

Divergent - spreading from each other.

Divisural Line - the median line of a peristome 100th, usvally
zig-2ag, sometimes furrowed. (Fig. 223)

Dorsal - the buck, lower or gbaxial surface of a leaf, the outer
surface of a peristome tooth, or the upper surface of a
Mattened plant body. (Fig. 40)

Dorsal Lamina - in Fissidens the portion of the leaf blade at the
back of the costa, opposite the sheathing base. (Fig. 105}

Dorsal Plates - the outer surface of exostome teeth.

Dorsiventral - lattened, with distinct upper and lower surfaces.

Doubly Serrate - with teeth overlapping and joined in pairs.
(Fig. 121)

E- - a prefix, meaning not, without.

Echinate - roughened by blunt, spiny projections. (Fig. 162)

Echinulate - minutely spiny.

Echiorophyllose - without chlorophyll.

Ecostate - without a costa. (Fig. 73)

Edeniate - without 1ecth (see also envire). (Fig. 114)

Elliptic - essentially oblong bui convex at sides and ends. (Fig. 48)

Ellipsoidal - a solid having an ¢lliptic outline. (Fig. 164)

Emarginate - broad at the apex and shallowly notched (deeper
than retuse).

Emergent - pariially exposcd. referring 10 capsules only partly
exceeding the tips of the perichactial leaves. (Fig. 187)

Endentic - limited 10 a single country or foristic area.

Endostome - the inner peristome (usually consisting of segmenis,
often from a basal membrane, frequently alternating with
vilia). (Fig. 229)
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Endothecium - the inner cell layer of lining of a capsule, forming
a spore-sac; usually applicd to the inner embryonic tissue of
a young capsule (surrounded by the amphitheciumy).

Enervale - lacking a costa (see also ecosrate). (Fig. 73)

Ensiform - sword-shaped. (Fig. 60)

Entire - not at all toothed when referring te leaves (Fig, 114);
not lobed or divided when referring to peristome tecth.

Eperistomate - without a perisiome.

Ephemeral - lasting a few days; short-lived.

Epidermis - a single layer of cells at the surface (particularly
applied to stem cross-seciions). (Fig. 150}

Epiphragm - in Polytrichaceae, a circular membrane formed by
the expanded tip of the columella, partially closing the mouth
of the capsule after dehiscence. (Fig. 204)

Equitant - straddling like a rider on horseback, referring to the
conduplicate and strongly sheathing leaf bases of Fissidens.
(Fig. 105)

Erect-Spreading - spreading at an angle of about 45° or less,
erecto-patent. (Fig. 26)

Erose - irregufarly noiched or ragged, as though gnawed.
(Fig. 98)

Eutrophic - rich in minerals, hence £ basic or alkaline.

Exannulate - lacking an annutlus.

Exasperate - roughened.

Excavate - abrupily hollowed oul.

Excurrent - extending beyond the apex or end of lamina.
(Fig. 87, 88)

Exospore - the outer wall or surface of a spore.

Exostome - the outer peristome, consisting of reeth (only rarely
undivided). (Fig. 224)

Exothecium - the outermost layer of the capsule wall, made up
of exothecial cells. (Fig. 198)

Exserted - projecting and exposed, applied (0 capsules which
project beyond the tips of the perichactial leaves. (Fig. 188)

Exsiccati - dried specimens; usually referring more specifically
to widely distributed, published sets of specimens, with
printed labels, used as standards for comparison and often
cited in monographic works.

Falcate - curved like the blade of a sickle. (Fig. 71)
Falcale-Secund - strongly curved and 1urned to one side. (Fig. 25)
Fascicle - a small bundle or cluster. {(Fig. 9)

Fasciculate - bunched 1ogether, in bundles or fascicles.

Fastigiate - with branches nearly parallel and of = equal length;
also erect and columnar, because of the type of branching.
(Fig. 13)

Fen - an open boggy habitat receiving nutrients from ground-
water (soligenous), hence more mineral-rich than a bog
(ombrotrophic in nultrition, receiving water and nutrients only
by precipitation), BOGS are acid; FENS may be acid 10
neutral or alkaline. RICH FENS are dominaied by sedges,
with Sphagnum a minor element, POOR FENS (often called
bogs) are Sphognum dominated and are floristically similar
to true bogs but richer in species.

Fenestrate - with broad, window-like openings (a more extreme
condition than perforate).

Ferruginous - rusty.

Fibril - fine, fiber-like thickening of walls of hyaline cells of
Sphagnum. (Fig. 151)

Fibrillose -~ with fine, fiber-like wall thickenings (fibrils); applied
to hyaline cells of Sphagnum in which the fibrils may be spiral
or annular. (Fig. £51)

Filiform - slender and elongate, filamentous, thread-like.

Fimbriate - fringed. (Fig. 96}

Flaccid - soft, limp, Mabby.

Flagelliform (or Flagellate} - like the lash of a whip. (Fig. 12)

Flagellum (pl. Flagella) - a slender branch; referring 1o minute,
axillary brood-branches and sometimes 10 long, slendes,
tapering stems or branches; a long, whip-like structure
controlling the movement of the sperm cell, (Fig. 10)

Flexuose - shghtly and irregularly bent, twisted, or wavy, (Fig.
1N




Foliose - lealy.

Fool - the basal absorbing organ of the sporophyte, (Fig. 196,
197)

Fovea - a depression or pit. (Fig. 167)

Foveolate - pitted. (Fig. 167)

Frondiferous - producing fronds.

Frondiform - like the fronds of ferns. (Fig. 23, 35)

Frondose - closely and regularly branched in one plane and
resembling a fern frond.

Fruit - the capsule (or more loosely the sporophyte).

Fugacious - vanishing or readily falling away.

Fulvous - tawny, dull yellow-brown.

Fundus - the base of a perisiome tooth. (Fig. 223)

Furcale - forked. (Fig. 143}

Furfuraceous - scaly.

Fuscous - dull, dark-brown, often tinged with black.

Fusiform - narrow and tapered ai both ends, spindle-shaped.
(Fig. 138)

Gametangia (sing. Gametangium) - antheridia and archegonia.

Gametophyte - the dominant, sexual generation; in mosses, the
green, leafy plant (Fig. 1,2); in liverworts, the gametophyte
may be lealy or thallose.

Gasleropodous - bulging on one side (like a stomach); sec also
gibbous and ventricose. (Fig. 217)

Geminate -~ in pairs.

Gemma (pl. Gemmae) - a small, globose, elliptic, or cylindric
body of a few cells serving in vegetative reproduction (see also
brood-body and propaguium). (Fig. 169)

Gemmiferous (or Gemmiparous) - bearing gemmae.

Gemmiform (or Gemmaceous) - bud-like.

Geniculate ~ abruptly bent, like a knee. {Fig. 190)

Gibbous - swollen on one side above, resembling a hunched
back. (Fig. 217)

Glabrous - smooth.

Glaucous - with a whitish, grayish, or bluish overcast
{resembling the waxy bloom on a plum).

Globose - spherical, (Fig. 216)

Gonioauloicous (or Gonioauloecious) - monoicous, with the
male inflorescence small, gemmiform, and axillary. (Fig. 170}

Gonidia - rarely used 10 refer 10 gemmae,

Granulose - roughened with minute, blun1 projections (i.e.,
minutely grainy). (Fig. 163)

Gregarious - growing close together but not in tufts or mats.

Guard Cells - the cells surrounding a stoma, usually paired and
kidney-shaped, occasionally a single cell with a central slit.
(Fig. 126, 127)

Guide Cells - large, empty, rather thin-walled cells in a median
row (as viewed in cross-section) in the costa of many mosses.
(Fig. 130)

Gymnosiomous - lacking a peristome.

Gynoecium - the femaie inflorescence (more often applied 1o
hepatics). (Fig. 181)

Gyrale - circinate, coiled. (Fig. 70}

Habit - the aspect or general appearance of a plant.

Hzbiiat - environment.

Hamate - hooked.

Hastate - abruptly broadened and auriculate at base, shaped like
an arrow. (Fig. 66)

Helicoid ~ spirally twisted. (Fig. 111)

Heliophilous - preferring sunny places, photophilous.

Hemi-Isophyllous - 1n Sphagnom, stem leaves morphologically
somewhat similar 10 branch leaves.

leterogeneous - dissimilar.

Hetervicous (or Helervecious) - with several forms of
inflorescence on the same plant {or various plants of the same
specigs); also called polvoicous and polygamous. (Fig. 174)

Heleromsilous - ponting in all directions {opposed 10
hotnomatious, alt pointing the same way).,

Hispid - with short, suff hairs, bristly. (Fig. 194)

Hoary - whitish or grayish.
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Homogeneous - uniform.

Homomallous ~ pointing the same way.

Humicolous - growing on the ground.

Hyaline - colourless and transparent.

Hyslocysl - in Sphagnum leaves, a large, empty, colourless
waler-storage cell enclosed in a network of green chlorocysts;
also called hyaline celis. (Fig. 151, 152)

Hyaloderm - in Sphagnum, a cortex of large, empty, colourless
cells.

Hydric - very wel or aguatic.

Hydrophyte - an aquatic plant, growing submerged or Moating.

Hydrophilous - in waler, submerged or floating.

Hydroids - tracheid-like conductive cells in the axial sirand of
many mosses, sometimes also in the costa bui not usually in
contact with the central strand. (Fig. 150)

Hygrophyte - a plant of wet habitats but not in water.

Hygrophilous - adapied to wet (but not aquatic) habitats.

Hygroscopic {(or Hygrometric) - changing position with achange
in humidity, readily absorbing moiswre (e.g., peristome
teeth).

Hypnaceous (or Hypnoid) Peristome - like a Hypnum, i.e.,a
**perfect’’ double peristome, with 16 lanceolate teeth, cross-
striolate at base, papillose above and trabeculate at back and
a well-developed endostome consisting of a high basal
membrane and 16 lanceolate, keeled segments aliernating
with one or more cilia. (Fig. 223, 225)

Hypophysis - a conspicuous swelling or expansion of the neck
of the capsule (also called an apophysis). (Fig. 207, 208)

Imbricate - closely appressed and overlapping. (Fig. 17)

Immarginate - without a border,

Immersed - completely covered; immersed capsufes are exceeded
by the tips of the perichactial leaves (Fig. 186); immersed
stomata have guard cells + sunken below the level of the
exothecial cells (Fig. 126}.

Inaperiurate Spores - lacking *'apertures’’ or thin spots in the
exine (the most common type of moss spore).

Incised - cut into sharp divisions separated by narrow sinuses.
(Fig. 97)

Inclined Capsules - less than vertical, belween erect and
horizontal. (Fig. 200)

Included - enclosed, not reaching the surface or extending
beyond the surrounding organs.

Incrassate - thickened.

Incurved - curved upward and inward, applied 10 leaf tips and
margins. (Fig. 92)

Indehiscent - without an operculum.

Inflated - swollen.

Inflexed (or Infolded) - bent upward and inward, applied 1o Jeal
margins {opposed to reflexed, bent under and inward).
(Fig. 92)

Inflorescence - a cluster of sex organs and the leaves or bracts
surrounding them.

Innovation - a new shoot, a branch formed after the maturity
of sex organs, usually at the base of aninflorescence. (Fig. B)

Inoperculate (or Deoperculate) - without the operculum,
referring 1o a capsule after the operculum has fallen. (Fig. 224)

Insertion - the place of attachmem of a leaf, branch, or
peristome.

Intricate - interwoven, tangled.

Involute - inrolled, applied to leaf margins (opposed 1o revolure).
(Fig. 93)

Isodiametric - about as broad as long (including square,
rounded, or hexagonal). (Fig. 135)

Isophyllous - in Sphagnum, stem and branch leaves morpho-
logically similar.

Jugum (pl. Juga) - a pair of leaves, rarely applied 10 leaves of
Fissidens.

Julaceous - smoothly cylindric, like a worm or a catkin, referring
1o stems or branches with crowded and imbricate leaves.
{Fig. 19)
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Keeled - sharply folded along the middle, like the keel of 2 boat,
carinate. (Fig. 104)

Lacerate - deeply and irregularly slashed or torn. (Fig. 99}

Laciniale - dissected into fine, deep, irregular divisions (faciniae),
ciliate-fringed,

Lacunose - with irregular lumina because of deeply porose cell
walls, or perforated, sometimes referring 1o cells with very
thick walls {the lumina resembling a blank space or cavity).

Lamellae (sing. Lamella) - green ridges or plates on the costa or
lamina of some moss leaves (Fig. 94, 95); thickened plateson
perisiome teeth, derived from cell walls.

Lamellose - composed of or furnished with lamellae.

Lamina (pl. Laminae) - the leal blade (as distinguished lrom the
costa). (Fig. 42)

Lanceolate - lance-shaped, narrow and tapered from the base
(narrower than ovatre). (Fig. 59)

Lanuginose - woolly, i1omentose.

Lateral - at the side; opposed to ferminal.

Lax - soft or loose, usually referring to large thin-walled cells,

Lenticular (or Lentiform) - doubly convex, lens-shaped. (Fig.
154)

Leptodermous - thin-walled, referring to leaf cells and also 1o
capsules with soft or delicate walls (opposed to pachyder-
mous).

Leucocyst - the large, empty, hyaline leaf cells of Sphagnum,
Leucobryaceae, and Paraleucobryum (also called hyalocysis).
(Fig. 151, 152)

Lid - operculum. (Fig. 200}

Ligutate - strap-shaped (longer and narrower than lingulate).
(Fig. 55)

Limb - the upper part of a leal, contrasted with the base. (Fig. 94)

Limbate - bordered. (Fig. 42)

Linear - very narrow and elongate, with nearly parallel sides
{narrower than ligulate). (Fig. 56)

Lingulate - longue-shaped, oblong with a broadened apex.
(Fig. 58)

Lumen (pl. Lumens or Lumina) - the cell cavity. (Fig. 141)

Lunate (or Lunutate) - crescent-shaped. (Fig. 147)

Lurid - dingy brown or yellow, pale.

Macronemata (sing. Macronema) - large, freely branched
rhizoids produced around branch primordia and in the leaf
axils (Mniaceac). (Fig. 37)

Mammilla {pl. Mammillae) - a bulging protuberance with a
blunt, nipple-like tip. (Fig. 148, 149)

Mammiflose (or Mammillate) - convex with a blunt central
projection. (Note: also correctly spelied mamitla, mamillose,
etc.). (Fig. 148, 149)

Mat - a densely interwoven, horizontal form of growth
(¢f. Hypnumy).

Median - middle,

Median Leaf Cells - cells in the upper middle of the leaf; in leaves
with a well-developed costa, those between costa and margin
about /3 up the leaf.

Membrane Gaps - irregular openings in the outer walls of hyaline
cells of Sphagnum stem leaves. (Fig. 153)

Meristem - the growing point or a zone of continuing growth.

Mesic - moist, neither very wet nor very dry but intermediate.

Mesophytic - adapted to a temperate climate or a relatively moist
habiiat.

Mesotrophic - more or less neutral in reaction, neither acid nor
basic (cf. eutrophic and oligotrophic).

Micrometer - one-thousandth of a millimeter (represented by
pum); replaces micron (u).

Micronemala (sing. Micronema) - small, sparsely branched
rhizoids scattered,along the stems without any definite
location in relation 1o the leaves or branch primordia

(Mniaceae). {Fig. 17)

Midrib - a mid-vein or single costa. (Fig. 42)
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Misrate (or Mitriform) - conic and undivided or equally lobed
at hase, sunilar to a bishop's miter, referring to calypirae
(opposed to cucullate or split on one side). (Fig. 193)

Muniliform - resembling a siring of beads,

Mauanoicous for Munoecivus) - with antheridia and archegonia
on the same plant, including autoicous, synoicous, paroicous,
and polyoicous (opposed 10 dioicous). (Fig. 170-175)

Munolete Spures - having a single scar on the surface of the exine
(as in Funaria hygrometrica and Bryum caespiticiumy).

Monapodial Branching - differentiation into primary and
secondary shoots {or siems and branches).

Morphology - form, structure.

Mucro - a short, abrupt point. (Fig. 76}

Mucronale - ending abruptly in a short point usually caused by
a shortly excurrent costa (Fig. 76); APICULATE indicates
a somewhat longer tip (Fig. 81) and CUSPIDATE a longer,
stouter, tooth-fike tip (Fig. 82).

Multi- - prefix meaning many, asin multicellulor, multisiratose,

Muriculale - roughened with minute, sharp points (diminutive
of muricate).

Muticous - without a point or awn.

n - number of chromosomes in the gametophyte or haploid
generation; when a number like 19+ 2is given, + 2indicates
the presence of m-chromosomes which are minute, accessory
chromosomes.

2n - number of chromosomes in the sporophyte or diploid
gencration.

Naked - lacking various organs or appendages; a naked calypira
lacks hairs.

Nanandry - sexual dimorphism, with male plants dwarfed (see
also phylledioicous and pseudomonoicous).

Navicular - boat-shaped. {Fig. 44)

Neck - the sterile basal portion of a capsule, sometimes
considerably differentiated. (Fig. 195)

Nerve - costa. (Fig. 42)

Nidulant - nesting, rarely used io refer 1o the bud-like plants of
Ephemerum nested on an abundant protonematal mal.
Nitrophilous - preferring substrata rich in nitrogenous

compounds.

Node - the joint, often swollen, where segments of the perisiome
are united. (Fig. 231)

Nodose - with knob-like thickenings. (Fig. 231)

Nodulose - minutely knobbed.

Nulant - nodding, drooping.

Ob- - a prefix indicating inversion, as in obovare (Fig. 52) (egg-
shaped, with the broader portion at the apex rather than the
base), obconic, obclavate, obcordate, etc.

Oblate - wider than long.

Oblang - much longer than broad, with nearly parallel sides.
(Fig. 50y

Obscure - dark, indistinct.

Obsolete - scarcely evident, almost lacking (usually referring to
the costa).

Obiuse - broadly pointed (more than 90°); used by some authors
to mean blunt or rounded. (Fig. 77)

Ochraceous - brownish-yellow.

Oligo- -~ a prefix denoting few.

Oligoporous - with a few pores.

Oligotrophic - poor in minerals, hence acid in reaction (opposed
10 eutrophic).

Ofivaceous - olive-green,

Opaque - dark, not transparent or transfucent.

Operculate - capsule with an operculum.

Operculum (pl. Opercula) ~ the lid covering the mouth of a moss
capsute, falling a1 maturity to release the spores. (Fig. 200)

Oral - referring to the mouth of a capsule.

Orbicutar - nearly circular, (Fig. 53)

Orifice - mouth of a capsule.

Qvwsl - broadly elliptic. (Fig. 49}
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Ovale - egg-shaped (with the base broader than the apex).
(Fig. 51)

Ovalid - an egg-shaped solid. (Fig. 159)

Oxylophile (or Oxylophyle) - a plant of acid habitats, an
acidophile.

Pachydermous - thick-walled, referring to cell walls or to firm
and tough or leathery capsules.

Palmate - with finger-like lobes radiating from the centre.

Panduriform - shaped like the body of a violin (obovaie with
a sinus on ¢ither side). (Fig. 46)

Papilla {pl. Papillac) - a minuic protuberance of various forms.
(Fig. 143, 144)

Papillose - roughened by one te many minute protuberances.

Paraphyllium (pl. Paraphyllia) - small, green, filiform,
lanceotate, or leal-like, sometimes branched structures often
produced on stems or branches of pleurocarpous mosses.
(Fig. 125}

Paraphyses (sing. Paraphysis) - hyaline or yellowish, uniseriate,
muiticellular hairs, sometimes club-shaped, mingled with the
antheridia (and often with archegonia). (Fig. 178, 180, 181)

Parenchyma - a tissue of relatively undifferentiated cells, usually
thin-walled and isodiametric (hence with broad ends).
(Fig. 150)

Parenchymatons - composed of + short cells joined end to end
(opposed to prosenchymaious).

Paroicous (or Paroecious) - with antheridia and archegonia in
the same inflorescence but not mixed, the antheridia in the
axils of uppermost and perichaetial leaves. (Fig. 175)

Patent - spreading at 45° or more {used by some authors to mean
spreading at 26-45°, porulous meaning 46-90°). (Fig. 27)

Pectinate - resembling a comb.

Pedicel - the stalk or seta on which the capsule is borne. (Fig. 196}

Pellucid - clear, transiucent or transparent.

Peltate - shield-like, flat and attached by a stalk on the underside.

Pendent - hanging. (Fig. 219}

Pendulous - somewhat drooping, inclined more than
horizontally; with stems and branches hanging, a growth
form commeon in tropical cloud forests,

Penicillate - like an artist's brush, ending in a tuft. (Fig. 7)

Percurrent - extending to the apex. (Fig. 86)

Perfect Peristome - sec bryaceous or hypnaceous perisiome.
(Fig. 223)

Perichaetium (pl. Perichaetia) - the leaves (perichaetial leaves)
or bracts surrounding the archegonia, opposed to the
periganium.

Perigonium (pl. Perigonia) - the leaves (perigonial leaves) or
bracts surrounding the antheridia, opposed to the
perichaetium.

Perigonial Bud - the male inflorescence. (Fig. 178)

Perichaetial Bud - the female inflorescence. (Fig. 181)

Peristome - a single or double circle of teeth inside the mouth
of the capsule; the outer peristome (or exostome) consisting
of reeth, the inner peristome {or endostome) consisting of
segments, sometimes alternating with cilfia, often rising from
a basal membrane. (Fig. 195, 224).

Phaneropore - with superficial siomata, that is, the guard cells
at the same level as other exothecial cells and not sunken in
chambers (opposed 1o crypropore). (Fig. 127)

Photophilous - preferring well-lighied habitats, heliophilous;
opposed Lo scigphilous.

Phyllodioicous - nanandrous; with dwarf male plants which rest
on leaves or tomentum of the larger female plants.

Phyllotaxy ~ the arrangement of leaves in regard to the axis.

Piliferous - hair-pointed. (Fig. 72)

Pilose - long-hairy.

Pinnate - with numerous, spreading branches on two sides of
the axis and thus rescmbling a feather. (Fig. 4)

Pit - small opening or pore through the walls of adjoining ceils,
sometimes marked by a conspicuous depression in thick-
walled ceils. (Fig. 141)

Plane - flat. (Fig. B9)
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Pleurocarpous - producing the sporophytes laterally (from a
mere perichactial bud or a short, specialized branch) rather
than at the stem tip; PLEUROCARPOUS MOSSES arc
usually prostraie, frecly branched and grow in mais rather
than wfis. (Fig. 2)

Plicate - folded in longitudinal pleats {plicae). (Fig. 68)

Plumose - closely and regularly pinnate, leathery. (Fig. 32)

Piuri- - a prefix denoting many, as in pluripapitlose, pluriseriate,
or pluristraiose.

Polyedsphic - occurring on many kinds of substraies.

Polygamous - with antheridia and archegonia in separaie
inflorescences and also mixed 1ogether on the same plants,
or on different plants of the same species (also called
polyaicous and hereroicous). (Fig. 174)

Polymorphous {or Polymorphic) - of many forms, variable,

Polyoicous (or Polyoecious) - see polygamous. (Fig. 174)

Pores - small openings or *'pits"* in the walls of some cells,
sometimes conspicuous as depressions in thick walls between
adjacent cells (Fig. 141); in Sphognum the pores are
particularly large and conspicuous in the exposed walls of the
hyaline cells of branch leaves and alsa in outer stem cells (Fig.

151, 153); porose cell walls may be minutely or quite obviously
perforated.

Porose - pierced with small holes; also called PITTED. (Fig. 141,
151)

Predominant - very conspicuous, prominent.

Primary Stem - the main stem, often creeping or rhizome-like
with reduced or scale-like leaves.

Processes - scgments of the endostome.

Procumbent - spreading, prostrate.

Proliferous - continuing growth by the production of a new stem
(or innovation).

Propagulum (pl. Propagula) - reduced bud, branch, or leafl
serving in vegetative reproduction (see also brood body and
gemma). (Fig. 168)

Prorate - cells that appear papillose by protruding ends (i.e.,
“*papillose by projecting cell ends™ according to many
bryologists). (Fig. 139)

Proruta - a protrusion of the distal or proximal ends of
(superficial) cell walls.

Prosenchyma -~ a tissue made up of elongate cells with tapered
ends. {Fig. 142)

Prosenchymatous - with narrow, elongate cells overlapping at
the ends {opposed 10 parenchymatous).

Prostrate ~ creeping.

Protean - exceedingly variable.

Protonema (pl. Protonemalta) - green, branched filaments
produced on germination of spores and giving risc1o a leafy
or thallose gametophyte (Fig. 128); in Sphagnum and
Andrecea the protonema i5 % thallose rather than
filamentous (Fig. 129); secondary protonemata are sometimes
also produced on leaves or stems of mosses, sometimes at
wounds (e.g., broken leaves).

Protonematous Rhizoids - macronemata capable of producing
protonemata if detached from stems (Mniaceae).

Proximal - the part nearest the axis {opposed 10 DISTAL).

Pseudo- - a prefix denoting false.

Pseudannulus - an apparent annulus consisting of small, non-
vesiculose cells.

Pscudautoicous or Psevdomonoicous - with dwarf males
growing on female plants.

Pseudoparaphyllium (pl. Pseudoparaphyllia) - a smail,
unistratose, foliose (Fig. 124) or filamentous (Fig. 123)
structure resembling paraphyllia but occurring only around
the branch primordia or branch bases of pleurocarpous
mosses.

Pseudopodium - an clongation of the gametophytic axis below
the sporophyte in Sphagnum and Andreaea, seeving the
function of a seta (Fig. 197); also applied 1o a similar extension
of a stem tip bearing clusters of gemmae (e.g., Aulocom-
njum). (Fig. 189}
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Pseudopore - Pore-like features developed along the commis-
sures in branch leaves of Sphagnum. Formed by extensions
of the reinforcing (ibrils that extend parallel to the commis-
sures and perpendicularly between the fibril bands.

Pseudostomala - in Sphagnum capsules, vestigial stomara,
consisting of two guard cells but no pore. (Fig. 160)

Pulvinate - cushion-like.

Punctate - dotted, usually referring to spore markings.

Punctulate - minutely dotted.

Pungent - ending in a stiff or hard point.

Pyriform - pear-shaped. (Fig. 218)

Quadrate - square,
Quinqueflarious - in five rows.

Radicles - rhizoids, slender, non-chlorophyllose threads
attaching the plants to the substrate, often covering stems,
occasionally growing from leal tips; the radicles of mosses
usually have oblique cross-walls. (Fig. 1)

Radiculose ~ covered with rhizoids.

Ramentum - a woolly covering or tomentum, made up of
radicles.

Ramuli (sing. Ramulus} - the smaller divisions of a much
branched plani.

Ramulose - with small branches.

Rank - row.

Receplacie - an expanded and = elevated structure bearing sex
organs and eventually sporophyies, rarely used in the Musci
to refer to the tissue on which the reproductive organs are
borne.

Recurved - curved downward or backward, referring to leaf
margins or tips, marginal teeth, or peristome tecth. (Fig. 90}

Reflexed - bent backward. (Fig. 90)

Regular - symmetric.

Reniform - kidney-shaped. {Fig. 64)

Repand - slightly sinvose.

Repent - creeping.

Resorption - disappearance or erosion of parts of cell walls in
Sphagnum leaves. (Fig. 152, 153)

Resorption Furrow - a furrow produced by the disappearance
of the outer cell walls at the leaf margins of some species of
Sphagaum, best seen in cross-section. {(Fig. 152, 153)

Reticulate - in a network.

Retort Cells - cells with a pore at the upper end, terminating a
short, projecting neck, found in the cortex of branches in
many species of Sphagnum, (Fig. 161)

Retuse - slightly indented at a broad apex. (Fig. 79)

Revoluble - rolling away, referring to an annulus which falls in
aring. (Fig. 221)

Revolute - rolled downward and backward, referring to leafl
margins. (Fig. 91)

Rhizautoicous - monoicous, with the male inflorescence on a
very short branch attached to the female stem by rhizoids and
thus appearing to be a separate plant.

Rhizoidzl Gemma (or Tuber) - asexual reproductive body borne
on a rhizoid (normally subterranean). (Fig. 131)

Rhizaids - simple or branched, septate filaments, usually with
oblique cross-walls, dead at maturity, anchoring the plant and
sometimes covering the stem (see also radicles). (Fig. 1)

Rib - a longitudinal ridge on capsules or other organs. (Fig. 203)

Rhizome - a slender, horizontal, subterrancan, root-like stem.
(Fig. 28)

Rhombic - diamond-shaped. (Fig. 136)

Rhomboidal - longer than rhombic, oblong-hexagonal.
(Fig. 137)

Ringed Pore - in Sphagnum, a pore with a fibril ring around it.

Rosetie - circular (rosc-like) arrangement of leaves. (Fig. 34)

Rostellate - shortly or minutely beaked.

Rostrate - beaked. (Fig. 202)

Rostrum - see beak. (Fig. 205}

Rosulale - in rosettes, (Fig. 34)

Rotund - round.
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Rufous - reddish.

Rugose - with irregular transverse wrinkles or undulations. (Fig.
69}

Rugulose - slightly rugose.

Rupestral - growing on rocks (also called saxicolous).

Saccaie - abruptly and deeply concave, forming a sack.
Saprophyte - living on dead organic matter, opposed to parasife.
Saxicolous - growing on rocks {rupestral).

Scabrous - rough.

Scalariform - ladder-like.

Scalpelliform - asymmetric and resembling the blade of a pen-
knife. (Fig. 61)

Scarious ~ dry and thin, scale-like or membranous.

Sciaphilous - preferring shady habitats.

Scindula - a protrusion of the distal or proximal ends of
(superficial) cell walls (see prorula).

Scleroderm - the thick-walled cells forming a woody cylinder in
stems and branches of Sphagnum,

Secondary Stem - branches arising from the main or primary
stem.

Secund - turned to one side.

Segments ~ the 1ooth-like divisions of the inner peristome,
sometimes called processes. (Fig. 223)

Septste - divided by cell walls, having partitions.

Serinte - in rows,

Serrate - saw-toothed, with marginal teeth pointing forward
{doubly serrate is when the 1eeth overlap and are joined in
pairs). (Fig. 120, 121)

Serrulate - minutely serrate. (Fig. 119)

Sessile - without a stalk or seta, hence immersed.

Seta (pl. Setae) - the stalk supporting the capsule. (Fig. 196)

Setaceous - bristle-like. (Fig. 83)

Sheath - basal portion of leaf clasping stem, e.g., leaf of
Polytrichum, (Fig. 94)

Sheathing - + surrounding and clasping the stem or the base of
the seta. (Fig. 36)

Shoulder - the area where a leaf base is abruptly narrowed to
the limb, (Fig. 94)

Sigmoid - somewhat S-shaped. (Fig. 133)

Siliceous - having a high silicon content, sandy (usually poor in
bases).

Silicicolous - growing on sandstone or other siliccous rock.

Simple - applied to structures, organs or plants that are
unbranched.

Sinistrorse - twisted 1o the left.

Sinuose (or Sinuate) - wavy. (Fig. 134)

Sinuolate - minutely or slightly wavy.

Sinus - a depression between two lobes or prominences; the
indentation between lobes of a leal. (Fig. 65)

Serdid - of a dirty or muddy colour.

Spatulate ~ tapered from a broad, rounded apex (similar 1o
lingulate but more abrupily narrowed from a broad apex).
{Fig. 57)

Spiculose - sharply and minutely toothed or papillose. (Fig. 117}

Spindle-shaped - fusiform; narrow, elongate and tapered at both
ends. (Fig. 138)

Spinose - spiny, with sharp, slender teeth or projections. (Fig.
41, 118)

Spinulose - minutely spiny.

Sporangium (pl. Sporangia) - the spore case or capsule of the
sporophyte. (Fig. 196, 197)

Spore Sac - a cavity in the capsule or sporangium of a moss where
the spores are produced.

Spores - minute, mostly sphericai, nearly always unicellular
bodies, produced in the capsule as a result of reduction
division, giving rise on germination to protonemata.

Sporophyte - the spore-bearing gencration; the spore-bearing
plani, produced by the fertilization of an egg, remaining
attached 10 the gametophyte and partially dependent on it,
typically consisting of foot, seta and capsule. (Fig. 1, 2, 196,
197)
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Spreading - at an angle of 45° or more; wide-spreading means
nearly 90°, sguarrose 90°, squarrose-recurved 90° with
recurved tips. (Fig. 27)

Squaslid - sordid or dirty,

Squamose - scaly or scale-like,

Squarrose - spreading at right angles. (Fig. 30)

Squarrose-recurved - spreading at right angles, with the tips
curved downward, (Fig. 31)

Stegocarpous - with operculum differentiated (opposed to
cleistocarpous or astomous).

Stellate - star-shaped.

Stereids - slender, clongate, thick-walled, fiber-like cells found
in groups in the costa of some mosses; also applicd 1o lincar,
thick-walled border cells. (Fig. 130)

Sterile - barren, not feriile, lacking sporophyies.

Stipe - the unbranched base of a dendroid or frondose plant.

Stipitate - with a trunk-like base.

Stoloniferous (or Stoloniform) - plants that bear slender,
creeping, usually minutely leaved stems and branches
(stolons), often radiculose near the tips {e.g., sterile shoots
of Plagiomnium).

Stoma (pl. Stomazia) - opening in the capsule wall, usually in the
neck, surrounded by guard cells. (Fig. 126, 127)

Stramineous ~ straw-coloured,

Strangulate - deeply constricted below the mouth of a capsule.
(Fig. 209)

Stratose - in distinct layers.

Stratum (pl. Strata) - a layer.

Striate - marked with fine, longitudinal ridges (strige). (Fig. 201)

Strict - straight and rigid.

Striolate - finely ridged.

Strumose - with a goiter-like swelling (or struma) at the base;
applied 10 some capsules, (Fig. 205)

Strumulose - with a small or indistinet swelling at one side of
the capsule base,

Sub- - a prefix meaning nearly, almost, somewhat, as in
subacute, subentire, subpercurreni, subdendroid, or
subquadrate; also used 10 mean under, as submedian or
subterranean.

Subula - a long, slender point. (Fig. 85)

Subulate - slenderly long-acuminate, shaped like a needle or awl,
(Fig. B4)

Sulcate - grooved or furrowed, (Fig. 202)

Surculus - a sucker-like outgrowth, rarely used torefer to upright
secondary stems arising f[rom a horizontal primary stem or
‘‘rhizome"’.

Suture - a line formed by the junction of two parts.

Synoicous {or Synoecious) - with antheridia and archegonia
mingled in the same inflorescence. (Fig. 172, 173)

Systylius (or Systylous)'- with the operculum remaining attached
to the tip of the columella afier dehiscence. (Fig. 212)

Taxon (pl. Taxa) - a taxonomic group or entity of any rank (¢.g.,
species, varicty, form, etc.).

Teeth - see rooth,

Terete - rounded in cross-section, cylindric. (Fig. 19)

Terrestrini - growing on the ground, rerricolous.

Tesseilated - checkered, in a pattern of squares; applied to the
basal membrane of Torrula. (Fig. 222)

Tetrud - a group of four developing or rarely mature spores;
because of development in tetrads some mature spores are
cllipsoidal, angular, or % kidney-shaped, sometimes
reirahedral.

Tetrahedral - having or made up of four sides; ¢.g., Sphagnum
spores,

Thallose - flat, not much differentiated, and cordate or ribbon-
like in body form. {Fig. 129)

Tomentose - woolly, densely radiculose, covered by a romenium
of rhizoids. (Fig. 38}

Tomentum - a covering of hair; the dense feh of rhizoids
covering the lower parts of the stems in many mosses.

Tooth - a division of the outer perisiome {divisions of the
endostome are called segments or processes (Fig. 223); also
applied to an irregularity or projection on leaves (foothed).
(Fig. 118)

Tortuose - irregularly bent or twisted. (Fig. 110)

Tsabeculate - with projecting cross-bars (Trabeculae) on the
peristome teeth. (Fig. 227)

Tri- - a prefix meaning thrice.

Trifarious {or Tristichous) - in three rows. (Fig. 22)

Trigonrous (or triquetrous) - three-cornered.

Trilete Spores - having a three-pronged scar on the wall (as in
Sphognum), (Fig. 158)

Triradiate - three-pronged:; often used to refer to the scarof a
trilete spore.

Truncate - abruptly cut off or squared off at the apex.

Tuber - see rhizoidal gemma. (Fig. 131)

Tuberculaie - beset with knobby projections. (Fig. 166)

Tubulose - tube-like, usually referring 10 leaves with strongly
incurved margins. (Fig. 106)

Tufa - a porose limestone formed by depasition from calcareous
waters (often formed because of the CO; relationships - in
photosynthesis and respiration - of mosses).

Tuft - clump or cluster of = erect shoots.

Tumid - swollen, inflated.

Turbinase - top-shaped. (Fig. 211)

Turgid - plump or swollen.

Umbonate - convex with an abrupt, rounded, central point.
(Fig. 80)

Uncinate - hooked. (Fig. 70)

Undulate - wavy. {Fig. 67)

Unequal - asymmetric.

Unguiculate - ending in a point similar to an animal's claw.
(Fig. 85)

Uni- - a prefix meaning one, as in unilateral, uvnipapitiose,
unisiratose, or uniseriale.

Urceolate - urn-shaped, applied to capsules constricted below
a wide mouth and abruptly narrowed at the base. (Fig. 210}

Urn (or Thecz) - the spore-bearing portion of a capsule, as
opposed o the sterile neck. (Fig. 195)

Utricle - a vesicle, rasely used 10 refer 1o the enlarged cortical
cells of Sphagnum,

Vaginate - sheathing.

Yaginant Lamina - in Fissidens, the expanded lamina at base
of the leaf which ¢lasps the siem and the base of the leaf above
it. (Fig. 105)

Yaginula - the ring or sheath enveloping the base of the seta,
derived from the base of the archegonium and remaining after
the separation of the calyptra.

Valve - one of the segments into which a capsule separates on
dehiscence; among Bryophyta, applied only to some
liverworts and the Andreacopsida. (Fig. 206)

Vegetstive Leaves - all the leaves on the plant except the
perigonial and perichactial leaves.

Venter - the swollen basal portion of an archegonium, containing
the egg. (Fig. 182}

Ventral - the inner surface of a peristome 1ooth, the upper
(adaxial) surface of a moss leaf, or the lower surface of 2
prostrate stem or thallus. (Fig. 40)

Ventral Lamina - in Fissidens, the portion of the leal blade above
the vaginani lamina. (Fig. 105)

Ventricose - bulging on one side below (like a stomach).
(Fig. 217)

Vermicular - narrowly cylindric and curved, like a worm.
(Fig. 132)

Verrucose (or Verruculose) - very warty, much covered with
warts. (Fig. 145, 146)

Vesiculose - inflated, bladder-like.

Yilli (sing, Villus) - paraphyllia. {(Fig. 125)

Yittate - striped.
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Wells - a loosely interwoven, ofien ascending growth form (as g
in Thuidium). ‘
Whorled - arranged in a ring or circle. (Fig. 15) .
Wide-Spreading - spreading at a wide angle but less than 90° ¥
(which is squarrose). (Fig. 29) b
Xeric - very dry.
: Xeromorphic - structurally adapted for dryness.
] Xerophitous - preferring dry places.
3 . Xerophyte - a plant of dry, often hot places.
1
& Zygomorphic - bilaterally symmetric. (Fig. 210, 215, 216)
'n
i
?
I
: ;
|
s :
3
x
i
- \}
i ‘
| & |
3
i
S
4
&
¥
s

U 710




3

ﬁéﬂ:c‘- _
12 E:'""“"“'‘5‘rta-ﬂ-“a"«l"--"“"'“----...._..._---

Plate 399. 1. Acrocarpous. 2. Pleurocarpous. 3. Cladocarpous. 4. Pinnate. 5. Bipinnate.
6. Attenuate. 7. Penicillate. 8. Innovation. 9. Fascicle. 10. Flagella. 11. Decurved.

12. Flagelliform.
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Plate 400. 13. Fastigiate, 14, Dichotomous. 15. Whorled. 16. Annotinous. 17. Imbricate.
18. Appressed. 19. Julaceous, terete. 20. Catenulate. 21. Amplexicaul. 22. Trifarious.
23. Confluent, frondiform. 24. Complanate. 25. Falcate-secund.
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Plate 401. 26. Erect-spreading. 27. Spreading, patent. 28. Dendroid. 29. Wide-spreading,
patulous. 30. Squarrose. 31. Squarrose-recurved. 32. Plumose. 33. Bulbiform.

34. Roselte, rosulate.
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Plate 402. 35. Frondiform. 36. Sheathing. 37. Macronemata and micronemata.
38. Tomentose. 39. Distichous. 40. Leaf axil, adaxial (ventral) and abaxial (dorsal)
surfaces. 41. Spinose. 42. Limbate, bordered. 43. Alar cells.
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Plate 403. 44. Cymbiform, navicular. 45. Deltoid. 46. Panduriform. 47. Cordate.
48. Elliptic. 49. Oval. 50. Oblong. 51. Ovate. 52, Obovate. 53. Orbicular.
1 54. Cochleariform. 55. Ligulalte. 56. Linear. 57. Spatulate. 5§8. Lingulate.
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Plate 404. 59. Lanceolate. 60. Ensiform. 61. Cultriform, scalpelliform. 62. Clavate.
63. Acicular. 64. Reniform. 65. Bilobed, 66. Hastate, 67. Undulate. 68. Plicate.

:;lt 69. Rugose. 70. Circinate, gyrate, uncinate. 71. Falcate. 72. Aristate, piliferous.
73. Ecostate, enervate.
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Plate 405. 74. Acuminate. 75. Acute, 76. Mucronate. 77. Obtuse. 78. Emarginate.
79. Retuse. 80. Umbonate. 81. Apiculate. 82. Cuspidate. 83. Setaceous. 84. Subulate.
85. Unguiculate. 86. Percurrent. 87-88. Excurrent. 89-93. Cross-sections of leaves.
89. Plane. 90. Deflexed, recurved, reflexed. 91. Revolute. 92. Incurved, inflexed.

93. Involute. 94, Lameliae on Polytrichum leaf. 95. Section of lamellae on Polytrichum
leaf.
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Plate 406. 96. Fimbriate. 97. Incised. 98. Erose. 99. Lacerate. 100. Ciliate.

101. Conduplicate. 102. Complicate. 103. Complicate-carinate. 104. Carinate, keeled.
105. Equitant. 106. Canaliculate, tubulose.
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Plate 407. 107. Auriculate. 108. Decurrent. 109. Cucullate, 110. Tortuose. 111. Helicoid.
112. Cirrate, contorted, crisped. 113. Flexuose. 114-122. Leal margins. 114. Entire,
edentate. 115. Denticulate. 116. Dentate. 117. Spiculose. 118. Spinose, toothed.
119. Serrulate. 120. Serrate. 121, Doubly serrate. 122, Crenate.
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Plate 408. 123-124, Pseudoparaphyllia. 123. Filamentose. 124. Foliose. 125. Paraphyllia,
villi. 126-127. Stomata. 126. Cryptopore, immersed stoma, 127. Phaneropore, superficial
stoma. 128. Filamentous protonema. 129. Thallose. 130. Cross-section of costa.

131. Rhizoidal gemma, tuber.
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Plate 409. 132, Vermicular. 133. Sigmoid. 134. Sinuose. 135. Isodiametric.
136. Rhombic. 137. Rhomboidal. 138. Fusiform, spindle shaped. 139. Prorate.
140. Collenchymatous. 141. Porose, pitted. 142. Prosenchyma. 143. Furcale papillae.
144. Cross-section of cells with furcate papillae. 145. Verrucose. 146. Cross-section of
verrucose leaf cells. 147. Lunate papillae. 148. Mammillose. 149. Cross-section of

mammillose cells. 150. Cross-section of stem.
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% Plate 410. 151. Sphagnum leaf cells. 152. Cross-section of leaf margin of Sphagnum.
153. Marginal leaf cells of Sphagnum. 154-155. Cross-section of median leaf cells of
Sphagnum. 156. Comb fibrils of Sphagnum cell. 157. Comb fibrils in cross-section of cell.
158. Trilete spore. 159. Ovoid. 160. Pseudostoma. 161. Retort cell. 162. Echinate.
163. Granulose. 164. Ellipsoidal. 165. Alveolate. 166. Tuberculate. 167. Foveolate.
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Plate 41]1. 168-169. Brood bodies. 168. Brood branchlets. 169. Gemmae.
170-175. Monoicous. 170. Autoicous: gonioautoicous. 171. Autoicous: cladautoicous.
172-173. Synoicous. 174. Polygamous, polyoicous, heteroicous. 175. Paroicous.
176-177. Dioicous. 178. Androecium, perigonial bud. 179. Antheridium.
180. Paraphysis. 181. Gynoecium, perichaetial bud. 182. Archegonium.
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Plate 412. 183. Discoid male inflorescence. 184. Cygneous seta. 185. Agpregate
sporophytes, 186. Immersed capsule. 187. Emergent capsule. 188. Exserted capsule.

189. Pseudopodium. 190. Geniculate seta. 191-194. Calyptrae. 191. Dimidiate.
192. Cucullate. 193. Mitrate. 194, Hispid.
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Plate 413. 195. Capsule. 196-197. Sporophyte. 198. Columella (seen in longitudinai
section of capsule). 199-209. Capsules. 199. Arcuate. 200. Inclined. 201. Striate,
202. Sulcate. 203. Ribbed. 204. Epiphragm of Polytrichaceae capsule. 205. Strumose.
206. Valves of Andreaea capsule. 207. Hypophysis of Splachnum capsule.
208. Hypophysis of Polytrichum capsule. 209. Coarctate, constricted, strangulate,
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Plate 414. 210-219. Capsules. 210. Urceolate. 211. Turbinate. 212. Systylius.
213, Astomous, cleistocarpous. 214. Campanulate. 215. Cupulate, cyathiform.
216. Globose. 217. Gasteropodous, gibbous, ventricose. 218. Pyriform. 219. Cernuous,
pendent. 220. Bigeminate teeth. 221. Annulus (revoluble). 222. Tessellated basal
membrane.
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224
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Plate 415. 223. Portion of peristome. 224. Inoperculate capsule with exostome and
endostome. 225. Basal portion of hypnaceous exostome tooth. 226. Basal portion of
bryaceous exostome tooth, 227. Trabeculate teeth. 228. Articulate teeth,
229. Appendiculate cilium. 230. Bifid tooth. 231. Portion of endostome with nodose cilia.
232. Cribrose teeth.
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140 FLORA OF MOUNT DESERT.

Crass II. BRYOI'HYTA,
Invision I. MUSCI; MOSSES.

Onner 1. SPHAGNACE/E. TI'ear Mosses.

List prepared by Filward L. Rand, assisted greatly by Tidwin
Faxun and Vrof. Daniel C. Eaton, and arranged mainly in ac-
cordance with the writings of Dr. Carl Warnstorf, of Neuruppin,
Guermany..

The plants catalogued in the following list have been col-
lected mostly by Edwin Faxon and Edward L. Ramd; the
determinstions are by Dr. Carl Warnstorf. In view of the
great dificulty of finding descriptions of the various species
aml varieties, it has been thought wise to give freely refer.
ences to Lesquercux amd James's * Mosses of Nurth America,”
and to Dr. Warnstor{'s articles on North Americun Sphagna,
to be found in Coulter's Botanieal Gazette, Vol. XV, in the
numbers for the months of June, August, September, and Qc-
tober, 1890,— both of which works can be consulted with little
trouble. In cases, furthermore, where descriptions aro not
there given, they have been either transiated or specially pre-
pared for this list by Prof. Eaton and dr. Faxon. It has
not seemed best to include forms and sud-forms herein, since
most of them have little value except for the critical stu-
dent. Very many of them are, however, represented in the
Mt Desert Herbarium.  On the other hand, nll varieties are
given, without regard to the distinctions on which they are
fourided.  The value, however, of most of the so-called color
varieties is very doubtfu), since carcful obscrvations seem to
prove beyond question that the color of Sphagnum varies greatly
with the season. It is even a matter of donbt whether a given
plant of any species may not quickly vary through the influence
of temporary external conditions, assuming at one time the form
of ane varicty, nt another time the form of another. This doubt-
ful valuw of varicties of Sphagnum furnishes an additional reazon

for the exciusion of mere forms and sub-forms from a local cata-
logue of plants,

GATALOGUE OF PLANTS. 19

SPHAGNURM, L. Prat boss.

§ 1. Acumirouia.

9. fmbriatum, Wils. T. & J., Mosses N. A, 14, Var. tenue.
Gravet, Bot. Gaz,, xv. 128,
Swamp west of Sea Wally Red Rocks, Great Cranberry Isle;

Bass Warbor {Hand); — Little Cranberry Isle (Redicld), —
Sargent blt. (1. Faxon).

S. Girgensohnii, Russ. 5. strictrom, Lindb. L. & J., Mosses
N. A, 13

Common.
Var. stachyodes, Russ. DBot. Gaz., xv, 129.

Southwest Harbor; western side of Browns Mt.; Seal Har-
bor; Long Poud meadows (Rand),

Var. hydrophilum, Russ.

Plant 5-8 cm. high, pale green, mostly drepanocladous,
growing in wet places, the coma indistinet; stem leaves narrow,
nearly twice longer than broad, very narrowly margined except
at the very base, hyaline cells often partitioned, pores il
fibrils none; branch leaves loosely imbricate with spreading
tips. High Head (Rand).

Var. teretiusculum, Warnst.

In extremely compact tults, 5-7 cm. high; plants very slender;
stem leaves very small, lingulate, about one and one half times
as long as wide; branch leaves also small, closely imbricated, so
that the short branches are perfectly terete.  Warnst,, Hedwigia,
xxxii. (1893) 15. Summit of Sargent Me. (RRand).

Var. epharocephalum, Warnst.

Tn compact Lufts about 10 e, high; stem Jeaves small, lingn-
Iate, little longer than broad; branchies of the eoma nuited inte
a large. thick, almost spherical hemd, with leaves vemarkably
large and in part squarpesely spreading. Warnst., Hedwigia,
ssxii. (1893) 15. Reservair, Jordan Poml real (Rand).
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§. Russowii, Warnst., DBot. Gaz., xv. 130
Pemetic Mt. (Rand).

Var. pecilum, Russ. Bot. Gaz., xv. 132,
Leech Mt. (Rand).

Var. rbodochroum, Russ. Bot. Gaz., xv. 132.
Breakneck Ponds (E. Faxon).

Var. carneum, Russ.

Upper part of plant pale Aesh-color, passing below into pale
gray or grayish green. Woods, Norwood Cove; woods, southern
foot of Dog Mt. (Rand).

S. fuscum (Schimp.), von Klinggraef. DBot. Gaz., xv. 133.
S. aentifolium, var. fuscum, Schimp. L. & J., Mosses N,
A, 13, Var. fuscescens, Warnst. DBot. Gaz., xv. 135.

Common in dry bogs. Freeman Heath; Sunken Heath;
Aunt Bettys Pond (Faxon & Rand); — The Heath, Great Cran-
berry Isle; Sea Wall, etc. (Rand).

S. tenellum (Schimp.), von Klinggraef. Bot. Gaz., xv. 135.
Browus Mt.; woods, Sea Wall Swamp (E. Faxon).

Var. robellom (Wils.), voo Klinggraef. Bot. Gaz., xv. 137.
S. rubellum, Wils. L. & J., Mosses N. A., 13.

Comuun in various forma.
Var. versicelor, Warnst. DBot. Gaz., xv. 137.
Pond Heath; Sunken Heath (E. Faxon).
Var. violascens, Warnat.

Color above, a livid mixture of violat, red, and green; below,
pale reddish. Lower Breakneck Pond (E. Faxon).

S. Warnstorfii, Russ. Bot. Gaz., xv. 138. Var. violascens,
Warnst,

Plants pale yellowish green mixed with pale violet or violet-
red.  High Head meadow (E. Faxon),

Var. puorpuorascens, Russ. Bot, Gaz., xv. 140.
High Head meadow (Rand).
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S. acutifolium (Ehch. in part), Russ. & Warnst. DBot. Gnz,
xv, 191,

Common.

Var. rubrum (Brid.), Warnst.

Planta rosy-red above, gradually becoming paler below.
Common.
Var. versicolor, Warnst. 13ot. Gaz,, xv. 193.

Frequent. Freeman Heath; Beech Hill (E. Faxon); —
Breakneck Ponds; Surgent Mt.; Beech Mt. Notch (Rand).
Var. viride, Warnst. Bot. Gaz, xv. 193.

Beech Mt.; Cold Brook; Southwest Iarbor (Rand).

Var. pallescens, Warnst. Bot. Gaz, xv. 193.
Sargent Mt.; Beech Mt. Notch (Rand).

S. subnitens, Russ, & Warnst., var. fAavicomans, Card. Bot.
Gaz, xv. 194-196.

Frequent. Swamp, Meadow Drook, Somesville; Breakneck
Punds; Freeman Heath; Sea Wall Swamp (E. Faxon); — bog
west of Hio; Great Cranberry Tsle; Somes Pond, ete. (Rand). -
Var. obscurom, Warnst. Bot. Gaz., xv. 196.

Little Cranberry Isle (Redfield).

Var. violascens, Warnst.

Whole plant very pale, soft; white with faint tinge of violet;
cona faint pink. Breakneck Ponds (Rand).
Var. pallescens, Warnst.

Plant soft, whitish, becoming pale green toward the coma,
but without any tinge of brownish yellow. Dreakneck Ponds
(Faxon & Rand); — bog west of Hio (Rand).

§ 2. CusPipATA.
§. recurvom (Beauv.), Russ. & Warnst, S. dntermedium, Hoffm.
L. & J., Mosses N. A, 15.

Sea Wall Swamp; Sargent Mt. (E. Faxon); — Breakneck
Ponds (Rond).
12
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Var. pulchrum, Lindb. DBot. Gaz., xv. 218.

Frequent; found in many lorms, of which forma fuscescens,
with the whole plant rich golden brown in color, is tho most
beautiful. Abundant at Sunken Heath; Breakneck Ponds
(Faxon & Rand);— Sea Wall; Great Cranberry Isle (Rand).

Var, muocronatnm, Russ, DBot. Gaz., xv. 218.
Breakneck Ponds; Otter Cliffs (Rand).

Var. amblyphyllom, Russ. Bot. Gaz., xv. 219,

Northwest Arm woods (Rand); — near Northwest Cove; Sea
Wall Swamp (E. Faxon).

Var. pervifoliom (Sendt.), Warnst. Bot. Gaz,, xv. 219.
Pond Heath (E. Faxon); — bog near Sea Wall (Rand).

S. cuspidatum (Ehrh.), Russ. & Warnst.,, var. Miquelonense,
Ren. & Card. Bot. Gaz, xv. 230,

Frequent. Round Pond; near Northwest Cove (E. Faxon); —
Aunt Bettys Pond; Northwest Arm woods, ete. (Faxon &
Rand); ~ Great Cranberry Isle (Rand).

Var. falcatum, Russ. L. & J., Mosses N, A., 15.

Branches distinctly falcate at the apex. Pools, Great Heath;
The Heath, Great Cranberry Isle (Rand).

Var. submersum, Schimp.

Tufts loose, very soft, deep green, nearly or quite submersed
or floating; stem very long and slender, green; branches rather
long, decurved; stem leaves broadly ovate-oblong, pointed, fibril-
lose near the spex; branch leaves rather long and narrow, green,
flexuous when dry; fruit scattered along the stem below the
coma, pseudopodia often very long, perichmtial leaves scattered,
fibrillose. Plant softer than var. Miguelonense, and much
smaller than var. Torreyanum. Frequent. In poole, Freeman
Heath; Dog Mt. (Faxon); ~— Beech Mt. (Faxon & Rand); — Sea
Wall; Sunken Heath {(Rand);—Great Cranberry Isle (Redfield).

Var. plomulosum, Schimp. L. & J., Mosses N. A., 15,
Tufts soft, compact; stems short and branches erect; leaves
short, lanceolate-subulate, very narrow. Pools, Sunken Heath

CATALOGUE OF PLANTS. 195

(Faxon & Rand); — The Heath, Great Cranberry Isle; Great
Heath (Rand).

S. Dusenii (Jena.), Russ. & Warnst. 8. Mendocinum, Warnst.
in Bot. Gaz, xv. 221, not of 8. & L. Var. parvifolinm,
Warnast,

Plants soft and elender, in dense tufts, partly immersed;
stem leaves small, about 0.54-0.60 mm. long and as brond st
base, triangular-lingulate, without fibrils or somewhat fibrillose
toward the usually rounded and slightly fimbriate apex; branch
leaves also small, about 1.14-1.37 mm. loog and 0.54 mm. broad,
almost always falcato-secund, narrowly bordered; outer pores
numerous, often passing into large membrane-gops toward the
apex. Warnst., Hedwigia, xxxii. (1893) 14. In pool, Dog MMt.
(E. Faxon).

8. melluscum, Bruch. 8. tenellum, Ehrh, L., & J,, Mosses N,
Aﬂ’ 20-

Abundant, Bunken Heath (Faxon & Rand); — Great Heath
(E. Faxon); — The Heath, Great Cranberry Isle (Rand). The
more robuat forms are var. robustum, Wacnst.

§ 3. SquarRmoSa,

S. squarrosum, Pers. L. & J., Mosses N. A,, 16.

Frequent. Near Northwest Cove (Faxon);— Seal Harbor;
woods, Somes Pond (Rand),

Var. spectabile, Russ. Bot. Gaz., xv. 224,
Not uncommon.

Var, semisquarrosum, Russ, Bot. Gaz., xv. 224.
Southwest Valley rond (Rand).

8. teres, Angstr. L. & J., Moases N. A, 16.
Rare. The Barcelons meadow (E. Faxon).

Var. imbricatem, Warnst. Bot. Gaz., xv. 224.
Bog, north of Beech Hill (Rand).
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§ 4. PoLrcLADA.

S. Wulfianum, Girgens. L. & J., Mosses N. A, 16. Var, viride,
Warnst. Bot. Gaz., xv. 225,

Rare. Cold Brook; Beech Mt. (Rand).

§ 5. Rigipa.

8. compactum, DC. S. rigidum, Schimp. L. & J., Mosses
N. A, 1T.

Frequeut in ita three varieties.

Var. squarrosum, Russ. Bot. Gaz., xv. 226,

Woods, Lower Breakneck Pond (Faxon & Rand); — South.
west Harbor; Seal Harbor; Sargent Mt. (Rand); — Robinson
Mt. (Faxon).

Var, subsquarrosum, Warnst. Bot. Gaz., xv. 226.

Sargent Mt. (Faxou); — Lower Breakneck Pond; Browns Mt.;
Dog Mt.; Southweet Harbor; Great Cranberry Isle (Rand).

Var. imbricatum, Warnst. Bot. Gaz., xv. 226.
Sargent Mt. (Faxon & Rand); — Dog Mt. (Rand).

8. Garberi, L. & J, Mosses N. A,, 18, Var, squarresziom,
Warnast.

Tufts pale or bluish-green, low or even 20 cm. high, and
then quite similar in habit to S. compactum, var. sguarrosu-
lum ; branch leaves all with the apical half squarrose-recurved.
Warnst., Hedwigia, xxxii. (1893) 15. Very rare. Sargent Mt.
(Rand). The specimens are forma spheerocephalum, Warnst.,
which is extremely robust, with the comal branches gathered into
a large globular head. This form is exceedingly rare, there being
only one other known station.

Var. subsquarrosum, Warnst.

Branch leaves generally merely curved outward, only here and
there squarrose. Warnst.,, Hedwigia, xxxii. (1893) 15. Rare.
Beech Mt. (Rand & Faxon); — Sargent Mt. (Rand).

w oy -
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<27
8. Pylesil, Brid” L. & J., Mosses N. A., 23. Var. ramosnm,
Warnst, Bot. Gaz., xv. 243.

Frequent in very wet places, from the sea level to moun-
tain summits. Appearing in o number of forms distinguished
merely by color, black (/. nigricans, Brid.), green (/- virescens
Warnst.), yellow (/. flava, Warust.), and red-brown (r rufc;-
cens, Warnet.). Gresn Mt.; Browns Mt. (E. Faxon) ; — Sea

Wall; Sunken Henth; Aunt Bottys Pond (Faxon & Rand); —
Breakneck Ponds; Pemetio Mt. (Rand).

S. subsecundum, Nees. L. & J., Moasses N. A, 19,

Meadow on Denning Brook; Town Hill; Sea Wall Swamp;
Southwest Valley road (E. Faxon); — Base Harbor Marsh
(Rand).

Var. macrophyllum, Roell,

Stem leaves lingulate, evenly bordered, 1.14-1.45 mm. long,
nearly two thirds aa broad, the upper part porose and fibrillose;
hyaline cella often partitioned ; branch leaves ovate, 1.71- =
1.90 mm. long, little more than half as broad, inner pores in
the cell angles, mostly nenr the margins. Southwest Harbor ;

E’l])g;r Breakneck Pond (Raund); — Little Cranberry Isle (Red-
ald).

Var. mesophylinm, Warust. B 3
Stem leaves lingulate, ev;ﬁl_z_h;dand;’!:ﬁiﬂ—;nm. long, two

_. .—thirds to four fifths sa broad; the upper part porose and fibril-

lose; hysline cells much partitioned; branch leavea ovate, about
as long and brond as the ptem leaves, inner surface with feebly

ringed pores towards the apex. Breakneck Ponds; Beech Mt.
Notch; woods, Nogwood Cove; Deer Brook (Rand).

Var. micrezymm. Roell.
Stem lgsves small, somewhst trisngular, border widened to

the bf)'/i‘;wt 0.57 mm. long, and the same in greatest breadth,
uspally without pores or fibrils; hyaline cells not partitioned;

.branch leaves lance-ovate, about 0.80 mm., long, and little more
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than balf as broad, loosely somewhat secund, inner surface with-
out pores. Southwest Harbor (Rand).

8. rufescens, Bryol. Germ. Bot. Gaz., xv.246. 8. subsecundum,
Nees, ver. contortum, Schimp., L. &. J., Mosses N. A, 19,

Io water. Upper Breakneck Pond (Faxon & Rand); — border
of Somes Pond (E. Faxon).

§ 7. CymmivoLia.

S. imbricatum (Hornsch.), Rusa, Bot. Gaz., xv. 249, 8. dustini,
Sulliv. L. & J., Mossea N. A., 21. Var. snblmve, Warnst.
Bot. Gaz., xv. 250.

Woods, The Barcelona meadow (Rand); — Gilmore Meadow ;

Little Harbor Brook (Redfield).

Var. cristatum, Warnst. Bot. Gaz., xv. 250.

Sea Wall Swamp (E. Faxon); — Breakneck Ponds; bogs,
southwest of Sea Wall, and north of Beech Hill (Rand).

Var. affine (Ren. & Card.), Warnst. Bot. Gaz., xv. 260.

Swamp on Meadow Brook, Somesville; Clark Cove; The Bar-
celons meadow (E. Faxon); — bog north of Beech Hill; Sutton

Island; Beech Mt. Notch; Deer Brook (Rand).

8. cymbifolinm, Ehrh., L. & J., Mosses N, A, 21.

Canada Valley; bogs, southwest of Sea Wall; Southwest Har-
bor; Sutton Islend, and elsewhere (Rand).

Var. glaocescens, Warnst. Bot. Gaz,, zv. 251,

Cold Brook (Rand).

S. papillosum, Lindb. L. & J., Mosses N, A., 21. 8. cymbi-
folium, Ebrh., var. papillosum (Lindb.), Schimp, Bot. Gaz.,
xv. 251, Var. normale, Warnst.

Hadlock Upper Pond ; Great Cranberry Isle (Rand); —

Sunken Heath (E, Faxon).

S. medium, Limpr. Bot. Gaz., xv. 252.

" Common. Beech Hill road (Faxon & Raud); — bogs south.
west of Sea Wall, and north of Beech Hill (Rand).
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Var. purpurascens, Russ, S. medium, var, leve, f, purpuras-
cens (Russ.), Warnst. Bot. Gaz., xv. 253.

Somes Pond (E. Faxon); — Aunt Bettys Pond; bogs south.
west of Ses Wall; Red Rocks, Great Cranberry Isle (Rand); —
Little Cranberry Isle (Redfield).

Var. pallescens, Warnst.

Color very pale yellowish-green. Bog on Prettymarsh road,
west of Somesville (Rand).

Oroez 1I. ANDREZXEACEA, Scr1zooArrous Mosses.
ANDREEA, Ebrh. !

‘1 A, patrophiln.'Ehrh. A . p:;:pe?.:-?g 1'5, Hé’c{u/ .

Froquent on wet rocks on the mountains. Sargent M1
(Faxon & Rand); — Green Mt. (D. C. Eaton); — Beech Mt.

(Rand); — Robinson Mt. (E. Faxon). ‘
A. crassinervis, Bruch, A, polhAt/ {Je&. “'ND‘*K‘

On wet rocks, summit of Sargent Mt. (E. Faxon); — Beech
Mt.; Beech Cliff (Faxon & Rand)
,M

Bt I g
Orper III. BRYACEZ/E. True Mosses.

List prepared by Edwerd L. Rand, under the supervision of
Elizabeth Q. Britton. Plants collected mainly by Walter L.
Burrage, John H. Redfield, Edward L. Rand, Edwin Faxop,-
and Theodore G. Whits, determinations by Elizaboth G- Brit-
ton and Dr. Charles R, Barnes, _ _—

In view of the greatimportance of following the arrangement
and nomenclature adopted in some standard work of ready ref-
erence, and in view also of the great disagreement on these very
matters of Arrangemept and nomenclature nmong the authorities,
it has seemed wi_sy'd: follow Lesquereux and James's '* Mosses
of North Amegica” iv the proparation of this list. Synonyms,
however, have been given whore they seemed of real value;
goma }njcchanry descriptions have been added; and a few cor-
rections made where they were of real, not merely of verbal
importance.

oneS ‘- -MF—WL@{ Rt R
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* Seérion 1. ACROCARPL
_ ' Trbe WHISIHA
‘ CYNODONTIUM, Schimp. I

(Ebrh.), Brid. ¢, qTRumM(FeROM, (H,

On decayed wood?™ Wood road to Great Pond, Southwest Har
bor (Rand).

C. virens (Swz.), Schimp., var. Wahlenbergli (Brid.), 8chi

Oncophorus Wahlenbergii, Brid. Og_‘_f_&".ﬁ‘_‘.)’ Wj}iﬂ&i‘.ﬁ”
ey, On decayed wood. Upper Breakneck Pond (Rand). BRI

——

TREMATODON, Mx. He i
T. ambiguum (Hedw.), Hornach. I f“&éﬂf—-—-’z r{aRUﬁ!-)‘
‘ On the ground. Green Mt. (D, O. Eaton); ~— moist woods,
’ .. north of Long Pond (Thoodore Q. 'White) ;
J . i ,_-* J’"*""‘"‘f avﬁn’{} . e i
el dw—f xﬁnﬁum. Scbimp, ,_Umﬁ'
p %IQFIIII'NII (Stacrfz) C'Ru"x DR “imif“‘k)
1o danae raats on undy shore; Jordan Pond; } ‘aubinersed (Rsnd).
Ll the epecimens found sre all aterile, some doubt has arisen
3 " gq to their identity. - They are almost jdentical with specimens ;
collected by E. Faxon st Ammonoosuc Lake, Crawfords, N. H., -
June 14, 1883, and very similar to specimens collected by Onkes
at the White Mts., N, H, (Sull:v & Lesq., Musci_Bor, Am,,
No. 245). The hm: specimens were distributed as  Meesia
longiseta, Hedw. var. 7’' Faxon's specimens, however, are
Dicranella squarrosa,’ and so with very little doubt are the
" Mt, Desert specimena. The true identity of Oakes’s specimens
is still in doubt. Especial thanks are due Dr. C. R. Barnes

and Mrs. E, G. Britton for the solution of these puzzling ques-
tions of identification,

D. heteromalla (L.), Schimp.

On the ground ; common (Rand). Also Great Cranberry Isle
(Theodore G. White).

TN ) ‘ Fnlls, Sargent Mt. Gorge (Theodore G. White).
C Polyc“ﬂﬂm (Eh‘ho)j SChlmp. Omphoﬂu paty a’?u’ 2
.’VS ‘1 MJL-

Q) t;""
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A5 g S ANT, Hed
. Eme&m é ’}gg;%lz! !NU "G D ) BRZTA
i D ‘Blyttli, Bruc chimp. —D. Schisti (Guna.), Lindb.

D.'montanum, Hedw.
t',On decaying trees. Woods, Hadlock Upper Pond (Welter L.
urragn), — near Ripples Pond; Beech Mt.; Oak Hill (Rand).

', viride (Sull. & Lesg.), Lindb.
¥:0n decaying trees; sterile. Near Aunt Bettys Pond; Cold
'+ Brook; Senl Harbor (Rand); —on ledges, Seal Harbor (Theo-
dou G. Wh:ta) :
D. flagellars, Hedw,
On decaying tree trunke; common (W. L. Bumge, Rand,
E. Faxon, T. G. White). .-
D, fulvum, Hook,,
+740n_granitio rooks West Brangh: of Hu!lock Brook; Bouth-
‘t'Nulley }'olui (Rnnd) "On gmnnd, woods, head of The Bar-
n*’*“maadow ‘(Rand); = aleo Seal Harbor (Theodore G. White).
D‘ longlfollum, Ehrh. FArA lerve o b Ry / ?__.,_?Jf_g!u
':'Dry woods, behind schoolbouse, Seal Harbor (Theodore GLH eqa
'Whlte) ' to<

D fnseucenl. Turn.

¥ i e
a 5'."- »

_’_,-On decaying tree trunks common (B.nnd Then/du’rjw te).

Mqu,. longiralt:e, Schimp.
+Woods op Sargont BIE (Wa ter L.  Burrage).

D.. songa:tum. Brid, fu.rceuam, Lesq. & J., in part.

On daegad a8 SR aritecn toot of Beech Mt.; Upper Break-
-neck Pond; Jorgsn Pond trail, Northeast Harbor (Rand).

D. scoparipd (L.), Hedw.

~ On grbund, rocks, etc.; common (Walter L. Burrage, Rand,
Thedlore G. White); — also Great Oranberry Isle (Theodore
~G.. White).
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Var. squarrosum, Lesq. & J.
Seal Harbor (Theodors G. White).
Var. paludosum, Bruch & Schimp.
Seal Harbor (Theodore G. White).
Var. pallidum, C. Mueller.

Jordan Pond trail, Seal Harbor (Theodors G. Whits).
Var. rupestre, Austin.

Leaves short, curled and twisted when dry; planta smsll and
usually sterile. Musci App., No. 90 (1870). S. & L., Musci
Bor. Am., ed. 2, No. 76 (1865). On rocks in woods. Break-
peck Ponds (Annie S. Downs); — Seal Harbor (Thoodore G.
White).

Var. recurvatom (Schultz), Brid.

Plants tall oud slender, usually sterile, bright yellow; leaves
uncinate, recurved, narrow and plumose at tip; distant, not
crowded on the stems. Prettymarsh Harbor (Theodore G.
White).

D. majus, Smith.

Damp ground. Cold Brook; Great Cranberry Isle (Rand); —
Sutton Island (Theodore G. White).

. palustre, Bruch & Schimp. D. Bonjeani, DeNot. D. jt_gw ¥

Moist ground. Sargent Mt. (Faxon & Rand); — Western
Mt.; Beech Mt. Notch; woods, Norwood Cove; wood road to
Great Pond, Southwest Harbor; Seal Harbor (Rand) ; — Pretty-
marsh; The Cleft; Senal Harbor (Theodore G. White).

~{\D. Schraderi, Web. & Mohr. D, Bergeri, Bland. |2 undu(a va) g

IMoist ground in woods and on the mountains. Browns Mt.
(Faxon & Rand); — Dog Mt. (E. Faxon); — Norwood Cove;
Intervale Brook; Beech Cliff; near Aunt Bettys Pond (Rand).

D. spurinm, Hedw,

Dry ground. Browns Mt. (Redfield, Faxon & Rand);—
Browns Mt. Notch; Seal Harbor; West Branch of Hadlock
Brook (Rand); — Barr Hill (Theodors G. White).

L W
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! D. brachyeaulon, Kindb. P i ?_Z_f_@_"‘f__ s {ed“} &

Allied to D. spurium, but differing in the short stem only
1 cw. high, the leaves smaller and shorter, oblong-ovate, scute,
not acuminate, entire, not papilloss at back, costa elevats, per-
current and smooth, alar cells brown, capsule emall, pedicel
1 cm. long. Peculiar in its short leaves and ita elevate costa.

. Kil_a_db:érg in Macoun, Cat. Canadian Plants, part vi. 34.

" Not 'uncommon in dry places on the hilla and mountains,

s g

"'D.‘Dnllmmundi. C. Mueller. _l?,_ Oy_'_fﬂ&l'i.@_&‘-’:

‘High Head (Faxon & Rand); —Dog Mt.; Robinson Mt. (E.
Faxon); — Sergent Mt.; Jordan Mt. (Rand),

On ground, mostly in woods; frequent. Browns Mt. (E.
Faxon); — Western Mt.; Norwood Cove; Upper Breskneck
Pond (Rand); ~— between Hadlock farm and Frenchman Camp
(Redfield) ; — Seal Harbor; High Head (Theodore G. White).

D. unandutatam, Ehrh.

On ground in woods; very common (A. B. Eaton, Burrage,
Rand, Faxon, Redfield, White). An unusual form, with five
pedicels in a cluster, Beach Cliff (Theodore G. White).

-~

.- FISSIDENS, Hedw.

¥, sdiantoides (L.), Hedw.
On wet rocks. Western Mt.; Southwest Valley road (Rand).

LEUCOBRYUM, Hampe.
L. vulgare, Hampe.( L, glaucum (L.), Schimp>
On ground, woods and hilla; common (Rand, Redfield, White).
L. minas, Bulliv. (L. albidum (Brid.), Lindb

On ground. Great Cranberry Isle;+Seal Harbor (Theodore
G. Whita). /X

_LGERATODON, Brid.

C. purpureus ij,/ Brid.
On rogkd and ground ; common (Burrage, Faxon, Rand,

Wh‘y;p ¢ Also Great Cranberry Isle (Theodore G. White). .

i
Q. cornaltl &

e T

/--:.‘..s.:f ff:z’*"(‘ RN ':édcj_;«_ "N e t 4"-‘“‘{“"’“‘""‘

Pelers,

-~ T oo alrl [ ,u.uﬂ-m""/-"'—&»
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C. conicus (Hampe), Lindb. ?

st Differs from C. purpureus in the long excurrent costs, the
capsule erect and symumetric, feintly sulcate, the 1id shorter,
the teeth pale, red at buse, with fewer articulations.” Kind-
berg in Macoun, Cat. Canadian Plants, part vi. 39.* On rocka.
Browns Mt. (Walter L. Burrage, Faxon & Rand).

Tribe POTTIHE,
LEPTOTRICHUM, Hampe. (Ditrichum, Timm.)

L. pallidum (Schredb.), Hampe. .D. pallidum (Schreb.), Hampe.

A depauperate form on ground, Long Pond, Eden (Rand).
__D_-_ E_A/ il v /H.:'d’w b HAR >

IBARBULA. Hedw.

‘Ellolz;eou A ), W‘EH%Q’ ( Hedwj LIMPR

Ono ground. West Branch of Hadlock Brook (Rand).

Tribe GRIMBMIELEL

GRIMMIA, Ehrh.
/°G. conferta, Funck. (5, , ) A }—f&C(u/
On rocks. Seal Harbor (Theodore G. White).
/G. spocarpa (L.), Hedw., var. gracilis (Schleich.), Web. &
Mohr.
On rocks. East Point, Seal Harbor (Theodore G. White).
G maRimvet cw MPI ?
RACOMITRIUM, Brid.
R. aciculare (L.), Brid.

Wet rocks, in brooks, ete. Little Harbor Brook (Redfield,
Rand) ; — Intervale Brook (Rand).

1. heterostichum (H‘edw.), Brid.
On rocks. Beech Cliff (Rand); — Dog Mt, (E. Faxon).

® Sea alsc Braithw., British Moas Flors, 175,
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\
\ R, fasciculare (Schrad.), Brid.

' Onrocks. Browns Mt.; Sargent Mt. (Faxon & Rand); —
The Cleft (Theodore G. White).
R_microearpam, Brid. 2. fascic w’dgq VAD . MicRe< AR

" On rvocks, Browns Mt.; Beoch Mt.; north of Beech Hill
(Rand),-—Rob:naon Mt. (E. Faxon).

R. lnnnginolum. Brid. R. hAypnoides (L.), Lindb.

On rocks, mountain summits. Sargent Mt. (E. Faxon); —
Green Mt, (D. C.Eaton); — Pemetic Mt. (Rand).

b3
' HEDWIGIA, Ehrh.
7 H. ciliatz, Ehrh,

On rocks; common. Sargent Mt., and elsewhere (Faxon &
Rand); — Beech Hill; Someaville, lnd elsewhere (Rand);—
Seal Harbor (Theodora G. White).

Var, viridis, Schimp.
;Browns Mt. (Redfield); — Seal Harbor (Theodore G. White).

Tribe ORTHOTRICHELAL

AMPH@RIDIUM, Schimp.
A. Lapponicum (Hedw.), Schimp.
On wet rocks. Canada Cliff (E. Faxon).
A. Moungeotii (Benth.), Schimp.
On rocks. _Green Mt. Gorge (D. C. Eaton).

ULOTA, Mohr, (Weissia, Ebrh.?)
U. Ludwigii Brid, Weissia coarctat (Bﬁv.), Lind‘b
On trees; common (BUW Raud, Red

U. crispa, Brid. T?'zyid ulophylla, g 5
On trees; corgmdn (B/un:n nd, Redﬂeld) On rocks.
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U. crispuls, Brid. Weissia erispula, Lindb, | T i
On trees. Sargent Mt. (Faxon & Rand).
U. pbyllantha, Brid. Weissia phyllantha (Brid.), Lindb,
On trees. Seal Harbor (Theodore G. Whits). L
TR T
U. Hutchinsim (Smith), Hammar, Weissic Americana (Beauv.), A '(i' e
Lindb, g
On rocka; common (Redfield, Rand, White). | _~. )
g
ORTHOTRICHUM, Hedw. ‘3, ,;,;';_, _
0. fallax, Schimp. 0. Schimperi, Hammar, rw‘” lom, 5 ‘”‘l ;i.,-
On willow trees. Somesville (Rand). 1 5
O Fallax, var. il ‘ 3
Tribe TETRAPHIDLA, TlbcLAlen A g
TETRAPHIS, Hedw. (Georgia, Ehrh.) Y (3
\[ T. pellncida (L. ), Hedw. - Gmyt’a peliucida (1..), Ehrh, z ;%
On decaying wood; common (Burrage, Rand, White). ¥ ',nj_'.
A
o
Tribe SPLACHNEA. A -;‘,;-
. 3 I:‘l

SPLACHNUHM, L.
S. ampullacenm, I Heéu v

| 8

On cow dung. Bog hole on wood road to Aunt Bettrg Pond, ki

Youngs District (Rand, Faxon). On rotten wood. Woods Ui
north of Long Pond (Theodore G. Wh:te) che K e 53k

PA-R.K couTuew o

Tribe PHYSCOMITRIEA. §
PUNARIA, Schreb. i
F. hygrometrica (E);-Bibth, Hedws. (f} ::}
On ground; common, especially on burnt soil (Rand, White). :
L;;
ok
A

= --c;_ - =T
@~
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Tribe BARTRAMIEN],
BARTRAMIA, Hedw.
/ B, pomiformis (I..), Hedw.

Rocks and shady banks. Sargent Mt. Gorge (Walter L.
Burrage); — Beech Mt. Notch; High Head; Western Mt,
(Rand) ; — Triad Poss (Theodore G. White).

Var. ci-hpa. (S8wz.), Schimp.

“\Browns Mt. Notch (Rand);-—between Hadlock farm and
Frenchman Camp (Redfield).

PHILONOTIS, Brid.

P. Muohlenbergil, Brid.
. Wet placea. Sargent Mt.; Browns Mt. (Faxon & Rand); —
Beeeb\]_ixll (Rand). & '

P, f&n\!.na. (L.)LBnd

Wet places and moist mka, common (Rand, Faxon. White).
y T v '--./ »
Tribe BRYES. - —._
— _'—_.-'—‘_"s‘,..

;LEPTDBRYUM. Schimp.
\ L. pyriforme (L.), Wils.

: ., N e O Htl!"“ﬁna.l Huhnx_w WhWe)
T,
~

3 WEBERA, Hedw. (P. PoAll ;,Heﬂ/
' (Pohlia

kﬁr:-gf"’" W “nutans (Schreb.), Hedw. Pghlic nutans (Schreb. ), Lindb.
.é_',' _.‘ On groqnd and rock 1lows on mountains; common{F n,
i Rand, White), .- )o e
Z;.*:-r»:.v- rai BEYUMN, L. ' =
1 1;;:;'.. . B, pimuin, Schreb, 8. Five ucdaTNL‘Mﬁ"“ CH‘J ) 6‘11&7-”') M
‘:’L‘ Moist places:—Bomesville ('Redﬂeld Rand) j— lh/ro of North
i west Arm, Great Pond (Rand). 0 lag ¢
i\ : o r'“”“‘"‘"f T
EA f?f 556~ 506!
" ; o " - '/‘ / o
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B, cmspiticiom, ¥ Hedw:

On ground. Long Pond, Eden; High Head (Rand); — Seal
Harbor (Theodore G. White).

B. capillare, Fr He).u-!- ,
In rich s0il. Triad Pass; banks of Somes Stream (Rand).

B. pseudotriguetrum (Hedw.), Schwaegr. B. ventricosum,
Dicks.

Shores. Ripples Pond; Northwest Arm, Great Pond (Raud).

MNIUM, L. (dstrophyllum, Neck.)
M. cuspidatum, Hedw. .dstrophyllum sylvaticum, Lindb,
On ground, shady places; common (Rand, White).
M. rostratum, Schwaegr, Astrophyllum rostratum (Schrad.),

Lindb, M. lowgieosreen ped,

Seal Harbor (Theodore G. Whita). e, N '

g% N e i 2 L
. - . : - PO, Lo T
DR AR 4 ' ;3

y) :
M. afine, Bland. ‘ﬁsfr%;ﬁﬁiu;'cﬁ;ﬂa?u:t (L.), Lindb. '~
In moist ground, shady places by watercourses, etc; common
(Burrage, Rand).
M. hornum, L. " 35tFophylium hornum (L.), Lindb.

Moist, shady woods. Seal Harbor (Redfleld); — Otter Cliffs;
High Head; Norwood Cove; head of The Barcelons meadow;
Somesville (Rand) ; — Barr Hill; Great Cranberry Isle; Sutton
Tsland (Theodore G White).

Hub,
M, cinclidioides (ﬁﬁu},—nubm Astrophyllum cinclidioides
(Blytt), Lindb.

Woods, Beech Hill yoad, B

Moist woods and wet places; common (Rand, Redfield,
White). A smell form, Browns Mt. Notch (Rand).

_,A
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AULACOMNIUM, Bchwaegr. (Spherocephalus, Neck.)

Hedw.
A. palustre (B), Schwoegr. Spharocephalus palustris (L.),
Lindb.

Marshy places; common (Burrage, Rand, White).

Var. polycephalum, Bruch & Schimp.

Frequent. Near Northwest Cove (E. Faxon); — Beech Hill;
near Ripples Pond, and elsewhere (Rand);-—near Long Pond
(‘Cheodore G. White).

Tribe POLYTRICHELAL

ATRICHUM, Beauv. (Catharinea, Ebrh.)

w.
\I A, nnduln.tnmq-h), esuv. Catharinea undulata (L.), Web.

& Mohr,
In: damp ground. Beech Mt. Notch; brookside, Southwest

\335;4 - Valley ;yond ;° Stanley Brook ; Someaville (Raund) ; — Great

Cranberry Isle (Theodore G. White).

A, sngustatom, Bitwh—&—8chimp. Catharinea angustata,
(Brid.”) BS 6 -

On ground. Beech Mt. Notch; High Head; Seal Harbor;
Southwest Valley rond (Rand).

POGONATUM, Beauv.
P. breviceule, Beauv. };— ‘5923:‘ gta:g;)bﬁ‘lﬁ.r ?riuon.

P. eUNELh VAMICY
— Onclay banks, ‘éood road to Great Pond, Southwest Har-

bor; Beech Cliff road, Somesville (Rand); — Southwest Harbor
(M. L. Fernald).

H *
¢ P, alpinum r :’Roebl.

On rocks. Browns Mt., (Walter L. Burrage); — Ovens ;
Browns Mt. Notch (Rand); — slope of Green B3Mt. (D. C.
Eaton) ; — Triad Pass (Theodore G. White),

1«4
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POLYTRICHUM, L.

P. Ohicense, Ren. & Card. P, formosum, Lesq. & J., Mosses
N. A., 264 in part.

Stem erect, simple or bipartite, 3-6 cm. long, a little tomen-
tose below; leaves spreading when moist, erect-flexuous when
dry, from a sheathing base, linear-acuminate, cuspidate, serrate;
lamellz about 50, each in section of a row of 5-7 cells, the mar-
ginal one much larger, transversely dilated, about twice broader
than high, very slightly convex, often almost plane; perichmtial
leaves longer, with a longer hyaline base. Fedicel 4-8 cm. long,
reddish below, pale sbove ; capsule erect, finally horizontal,
tetragonal or pentagonal, rarely hexagonal, acute-angled, rather
norrowed toward the base, with a very small or indistinct hy-
pophysis; length 5-Tmm., diameter 2-2} mm.; lid conic.acu-
ninate, red at margin, Distinguished from P. formosum by the
form of the capsule, more or less narrowed toward the base, and
with an indistinct hypophysia; and further chiefly by the form
of the marginal cells of the lamellm, Ren. & Card,, Rev, Bryol.
(1885), 11. Bot. Gaz., xiii. 199. Macoun, Cat. Canadian Plants,
part vi, 153. On ground. Woods, Hadlock Valley (Rediield).

P. pill!‘ornm.(Schreb-.) Hed .

Dry grounds, and in rock hollows. Sargent Mt.; Browns
Mt. (Walter L. Burrage); — Flying Mt. (R. & R.); — Newport
Mt, (Theodore G. White).

P. jnniporinumé\'illd. ) HEC‘W i

Dry, open ground. Dog Mt.; Browns Mt.; Asticou Hill

(Walter L. Burrage); — Otter Creek quorries (Theodors G.
White).

P. alpinum, L. P. juniperinum, Willd,, var. alpinum (L.),

Schimp. 7 a?amnm. ﬂ/d‘thV(Jm cHecdw.) L5h/

Barr Hill, andelséwhere (Théodore G. White).

P, strictum, Banks, £ P, dowprefinvim  vanr ol ey Clwush?

L e —
Dry ground. Browns Mt. (Rand); — Southwest Harbor (A.
B. Eaton); — Salisbury Cove (Whalter L. Burrage); — Long
Pond (Theodore G. White).

)

.

O "
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P, commune, I~ /o C{w )
Dry or moist ground, woods and open places; very common
(Burrage, Rand, White).
Tribe BUXBAUMIBZE.

DIPEYSCIUM, Mohr. ([Pebera, Ebrh.)

+~"D, folicsum (Web.), Mohr. Webera sessilis (Schmid.), Lindb.

On clay bank, shore south of Aunt Mollya Beach (Rand).

Secrion II. PLEUROCARPIL,
Tribe FONTINALEM,

FONTINALIS, L.
- P, antipyretica, L., var. gigantea, Sulliv,

Frequent on stones in brooks. Cold Brook; brook, Clark
Velley, and elsewhere (Rand); — Bubble Pond (Redfield).

F. Dalecarlica, Bruch & Schimp.

On stones in brooks; common (Burrage, Rand). Also in still
water on the shore of Great Pond (Rand).

F. Novs-Anglim, Sulliv.

Rivulet flowing into Denning Pond (E. Faxon); — Somes
Stream (Rand); — Hunters Brook (Theodore G. White).

? PelencoriirSullv.  Fo wouae- avgline
Doctora Brook (Redfield).
¥, Sullivantii, Lindb.

In swift and still water. Long Pond, Eden (E. Faxon); —
runlet near head of Denning Pond (Rand).

DICHELYMA, Myrin.
D. pallescens, Bruch & Schimp.
On twigs in wet hole in woods, head of Tho Barcelona meadow

(Rand).
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Tribe NECKERBA.

NECKERA, Hedw.

N. pennata (L.), Hedw.

On trees; frequent. Sesl Harbor (Redfield); — Canada Val-
ley; Upper Breakneck Pond, ete. (Rand); —slopes of Green
3Mt. (D. C. Eaton); — Southwest Harbor (M. L. Fernald); —
Barr Hill (Theodore G. YWhite).

Tribe LEUCODONTEXN].

LEUCODON, Schwaegr.

3
L. scivroides (L.), Schwaegr. £ - "“_“-‘_‘.(48—‘-"" van. andaows aneell

Crum + AudeRs,
On willow trees, Somesville {Rand).

Tribe LESEEBZ.

MYURELLA, Bruch & Schimp.

M. julaces (Vill.), Bruch & Schimp.
On ground. Southwest Harbor (Rand).

LESEEA, Hedw.
I. tristis, Cesati.
On trees. Deer Brook, nesr Jordan Pond (Rand).

Tribe ORTHOTHECITN A,

PLATYGYRIUM, Bruch & Schimp. (Entedon, C. Mueller.)
P. repens, Bruch & Schimp. F. palatinus (Neck.), Lindb,
On willow trees, Somesville (Rand).
PYLAISIA, Bruch & Schimp.

P. polyantha (Schreb.), Bruch & Schimp.
On old plunk, Southwest Harbor (Rand).

Py
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P. velutina, Bruch & Schimp.

On trees. Canada Valley; West Branch of Hadlock Brook;
Deer Brook; Intervale Brook (Rand).

CLIMACIUM, Web. & Mobr. L.. i ovs vl

C. dendroides (L.), Web. & BMohr. o

On ground. Woods, bead of The Barcelona meadow; Clark
Valley (Rand).

€. Americanem, Brid.
On ground. Moist thicket, Somes Stream (Rand).

Tribe HYPNEX.

HYPNUM, L.

Susgenus THUIDIUM.
H. recognitum, Hedw.
On ground, rocks, etc.; common (Walter L. Burrage, Rand).
H. delicatulum, L. -

On ground, rocks, etc. Western Mt.; Cold Brook (Rand) ; —
Triad Pass (Theodors G. White).

Susaryus BRACHYTHECIUM.
H. lmtum, Brid.
On trees. West Branch of Hadlock Brook (Rand).

H. ealebrosum, Hoffm. A, plumoesum, Huds.

On trees. Roadside near Ripples Pond; near Seal Harbor
reservoir; Clark Valley {Rand).

Var., palustrs, Lesq. & J.

Wet ground. 'Woods, head of The Barcelona meadow; junc-
tion of Prettymarsh and Seal Cove ronds (Rand).

H. velutinum, L.
On ground. Dry woods, Seal Harbor (Theodore G. White).
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H. ratabulum, L.

Ob rocks or stumps. North of Besch Mt.; Northwest Arm
woods (Rand); — on Jordan Stream (Theodors G. White).
H. campestrs, Bruch.

On ground, rocks, and logs. Near head of Denning Pond;
Southwest Harbor; Intervale Brook; woods, Upper Breakneck
Pood; Western Mt., (Rand).

H, Nova-Apglis, SBulliv. & Lesq.

On ground. Asticou Hill; Baker Island (Theodore G. White);
— Beal Harbor; Cold Brook {Raud).

H. plumosum, Swz. H, pseudoplumosum, Brid.

On rocks. Road to Beech Hill, Somesville (Rand); — New-
port Mt. (Theodore G. White).

Suncexus EURHYNCHIUAM.

H. strigosum, Hoffm.
Bog bole, Prettymarsh road west of Ripples Pond (E. Faxon),

H. Sullivantii, Spruce. Ba z.‘mia quj_a_a'n_;_g_ﬂg} ¢ Brid.) Groof |

On ground. Woods at Salisbury Cove (Walter L. Burrage).

Suncenua RAPHIDOSTEGIUM.
H. recurvans (Mx.), Schwaegr,

On tree roots nnd old logs. Foot of Western Mt.; Salisbury
Cove (Walter L. Burrage); — woods, Norwood Cove; Upper
Breakneck Pond (Rand).

H. eylindricarpum, C. Mueller.
On trees. Browns Mt. (R. & R.).

H, Jamesii, Lesq. & J.
Ou ground. Triad Pass (Theodore G. White).

SusgeNnus RHYNGHOS:I‘EGIU’M.

H. deplazatum, Schimp, 7::!3({) Af 'fI,(rM efec/ﬂmATUI\ )

On decaying wood. Jordan Pond trail from Northeast Har.

bor (Rand). (Grych # Selunf. ex 50//.) F/,

Evnbymchrum Pufc.k&//un C‘HEAW ) .JeNH‘
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H. serrnlatum, Hedw,

On wet rocks. Western Mt. On wet ground. Near Ripples
Pound (Rand).
H. rusciforme, Weis.

Wat rocks. East Branch of Hadlock Brook (Walter L. Bur-
rage); — Browns Mt. (Redfield); — Sargent Mt.; Weat Branch
of Hadlock Brook (Rand).

Susaenus PLAGIOTHECIUM,

gA. micans, Swa. [sepleayywm IPneum (5u) MTT,

On decaying wood. Seal Harbor (Theodore G. White).

L-H. turfacenm, Lindb. He R zagp.e dn TenFaces €lidb,D lua7;,
" e

On ground and old logs in woods; commun (Redfield, Rand,
White).
H. olegans, Hook.

Crevices of rocks. Dog Mt. (Rand); — Seal Harbor (Theo-
dore G. White).

H. denticulatom, L.

On decaying tree trunks. DBrowns Mt. Notch; Norwood Cove
(Rand); — Browns Mt. (Redfield}; — woods north of Long
Pond (Theodore G. White). On rocks. Northern foot of Beech
Mt. (Rand).

H. Muhlenbeckif, Spruce. H. striutellum, Brid.

On rocks; frequent (Rand).

-

Suncenus AMBLYSTEGIUM.
H. serpens, L,
Ot decaying wood. Southwest Harbor (Rand).
H. orthocladon, Beauv,
On old trees. Woods, Intervale Brook (Rand).
H. Lescurii, Sulliv.
On wet rocks. Intervale Brook, near bridge (Rand).
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H. riparium, L.

On decaying wood, Stanley Brook (Rand); — immersed among
Fontinalis Dalecarlica, shore of Northwest Arm, Great Pond
(Rand).

Var. faccidum, Lesq. & J.
Deep woods, Little Craoberry Isle (Redfield).

Suscenus CAMPYLIUM,

H. bispidulum, Brid.
On wet rocks, Western Mt. (Rand).
H. chrysophyllum, Brid.
On tree roots in moist ground. Long Pond (Theodors @G.
1White); — meadow on Sunken Heath Brock (Rand).
Var. rupestre, Aust.

Plants large, in dense cushions; stems usually long, branch.
ing; generally sterile. Austin, Musci App., No. 396 (1870). On
rocks in brooks, Sargent Mt. Gorge (Walter L. Burrags).

Var. cezspitosum, Aust.

Plunts alender, densely ceespitose. Austin, Musci App., No, 395
(1870). About tree roots. Seal Harbor (Theodore G. White).

H. polygamum, Wils.
In wet ground. Somesville (Rand).

Suscenus HARPIDIUM.
H. aduncum, Hedw. -
In wet ground. Sea Wall; Beech Cliff; Somes Pond (Rand).

H. uncinatom, Hedw., H. aduncum, L.

On ground, rocks, and decaying wood; very common. (Bur-
rage, Rand, Redfield.)

Var. gracilescens, Bruch & Schimp.
On ground in woods, Great Cranberry Isle (Rand).

P‘T,/u)n-—'

O
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H. fluitans, L.

In ditches, bog holes, and wet places. Near Spruce Point,
Eden (E. Faxon);— Sea Wall (Redfield);—Ripples Pond ;
Pemetic Mt.; Jordan Mt.; Browna Mt., a very slender form
(Rand).

Sunozgnus CTENIUM.

:"ﬁ'.-crinl-ultrensil. L.

On ground and old logs; frequent. Upper Hadlock Pond
(Walter L. Burrage); — Sargent Mt. (Faxon & Rand); — High
Head (H. 8. Rand); — Southwest Valley road, etc. (Rand); —
between Hadlock farm end Frenchman Camp (Redfield); —
Great Head (Theodore G, White).

Supcenus HYPNUM, eroren.
H. reptile, Mx,

On ground or on trees. South end of Great Pond; Cold
Broolt; Southwest Valley road; Western Mt.; Beech Mt.;
Northwest Arim woods; Intervale Brook (Rand).

H. fertile, Sendt.

On moist rocks, old logs, ete. Browns Mt. Notch; Intervale
Brook (Rand);—woods, north of Long Pond (Theodore G.
White).

H. imponens, Hedw.

On ground, old logs, etc. Canada Valley; Norwood Cove;
Northwest Arm woods; Intervale Brook (Rand); — The Cleit
(Theodore G. White).

H. cupressiforme, L.

On rocks, old trees, etc.; common and variable. Hadlock
Upper Pond (Walter L. Burrage); — south end of Great Pond,
and elsewhere (Rand); — Seal Harbor; Sutton Island (Theodore
G. White). '

Var. filiforme, Brid.
On Jordan Stream (Theodore G. White).
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Var. ericetornm, Bruch & Schimp.
Northwest Arm woods (Rand).

Var. resupinatum (Wila.), Schimp.

Ceespitose, pale green ; leaves falcate or curved, yellow at
angles; capsule suberect or incurved, lid rostrate. On Jordan
Stream (Theodore G. White); — woods, Intervale Brook (Rand),
H. curvifolinm, Hedw.

Wet rocks and old logs. Waterfall, East Branch of Hadlock
Brook (Theodore G. White) ; — Somes Pond; Intervale Brook
(Rand).

H. pratenss, Koch.

In wet ground, Seal Cove road, Southwest Harbor (Raund).
H. Haldapianum, Grev.

Wet clayey ground and on tree trunks. Ripples Pond; be.

tween Dass Harbor and Southwest Harbor (Rand); — Pretty.
marsh (‘Theodore G. White).

Sunoxnus LIMNOBIUM.
H. palustre, Huds.

On rocks. Woods on Intervale Brook (Rand).

H. molle, Dicks. H. dilatalum, Wila.

On wet rocks. DBrook, Weatern Mt. (Walter L. Burraga); —
Browns Mt. Notch (Rand).

H. eugyrium, Schimp.

Woods, north of Long Pond (Theodore G. White); — Inter-
vale Brook (Rand).

H. ochraceum, Turn.

In cold mountain brooks. North of Sargent Bt.; near head
of Denning Pond (Rand); — at waterfall, East Branch of Had-
lock Brook (Theodore G. Whita). A very slender form, head
waters of Gilmore Brook (E. Faxon).

A
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Suncenus CALLIERGON.
H. cordifolium, Hedw.

Common in awamps and wot boggy ground. (E. Faxon, Rand,
Whits.)

H. Schreberi, Willd, H. parietinum, L

On ground; common. (Burrage, E. Faxon, Rand, Redfield,
White.)

H. straminenm, Dicks.

Among sphagnum in bogs. Little Cranberry Isle (Redfield);
— Breakneck Ponds; Great Cranberry Isle (Rand).

Svuscenus PLEUROZIUAM.

H. splendens, Hedw. H. proliferum, L.

Moist rocks and on ground in woods; common. (Burrage,
Redfield, Rond, White.)
H. brevivestre, Ehrh.

Gorge, West Branch of Hadlock Brook (Rand).

Sunoenus HYLOCOMIUM.
a=. ! . - o B 5 5
V H. lqﬂ‘ﬂolum. L' K}\ e i .-1\_'- /' -A (744 5 {,’/, ' .‘ ct 74

On ground. Cold Brook (R.a.nd).f r-I.FEf_.,:: ) -;A)ﬂ;\'ﬂb‘j?' 7"
Vs . s ALl
L  H. triquetram, L. !_ ; T"T-"‘ e Tage (1 H G

Woods, on ground; commod. (Burrage, Rand.)

Diviston 1. HEPATIC/E; LIVERWORTS,

List prepared by Edward L. Rand under the supervision of
Dr. L. M. Underwood, by whom many annotations and some
pecessary descriptions have been furnished. Plants collected
by Edward L. Rand and othors; determined by Dr. Underwood.

The arrangement followed is that given in the sixth edition of
Gray's Manual,
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JUNGERMANNIACEX. Scare Mosses.

FRULLANIA, Raddi.
F. Eboracensis, Lehm.
Common on trees; somotimes on rocks.
F. Asagrayana, Mont.

On spruce trees, Beech Mt. (Rand); — on rocks, near Little
Harbor (Redfield) ; —among moss on old log, Great Pond
(Rand).

JUBULA, Dumort.

J. Hutchinsim (Hook.), Dumort., var. Sullivantii, Spruce.
Wet rocks in Intervale Brook (Rand).

PORELLA, L.

P. platypbylla (L.), Lindb., 2Afadotheca platyphylla, Dumort.
Frequent, usually on trees, Seal Harbor (Redfield); — Deer
Brook; Hedlock Brook; Breakneck road (Rand).

PTILIDIUM, Nees.
P. ciliare (L.), Nees.

Very common on ground, rotten trees, etc. Variable. An
unusually small form on old log, path to Beech Cliff {Rand).
A large form, among sphagnum in bog hole en The Heath,
Great Crauberry Isle, appears to be P. pulcherrimum (Web.),
Nees.

TRICHOCOLEA, Dumort.

T. tomentella (Ehrh.}, Dumort.
In moss, Cold Brook (Rand).

BAZZANIA, S. F. Gy,

B. trilobata (L.), 8. F. Gray. Mastigobryum trilobatum, Nees.

Very common on ground in damp woods. A very delicate
form on wet rocks, northern ond of Beoch Mt. (Rand).

CATALOGUE OF PLANTS. oL

LEPIDOZIA, Dumort.

L. reptans (L.), Dumort.

On wet rocks among moss, northern end of Beech Mt.; on
ground, Norwood Cove (Raud).

L. setacea (Web.), Mitt,

In ephagnum, border of Aunt Bettys Pond (Faxon & Rand).
This seems to be a floating form.

BLEPHAROSTOMA, Dumort.

B, trichophyllum (L.), Dumort,
On clay bauks, Stanley Brook, Seal Harbor (Rand).

CEPHALOZIA, Dumort.
C. Virginiana, Spruce.
In wet ground. Southern end of Great Pond (Rand).
C. multiflora, Spruce.

Inwet ground. Sunken Heath; Sunlten Heath Brook; Beech
Mt. (Rand).

C. blcuspidata (L.), Dumort.

On the ground. Jordan Pond trail from Northeast Harbor;
Norwood Cove (Rand).

C. curvifolia (Dicks.), Dumort.
On rotten logs. Northwest Arm woods (Rand).
€. finitans (Nees), Spruce.

Very abundnnt in shallow pools and among sphagnum,
Sunken Heath (Faxon & Rand); — Sunken Heath Brook
(Rand).

C. divaricata (Sm.), Dumort.
On rocks with Andrema, Sargent Mt. (Rand).

¥
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EANTIA, S. F., Gray.

K. Tricbomanis (L.), S. F. Gray.
On ground. Wood road to Western Mt.; Jordan Pond path,
Seal Harbor (Raud).

SCAPANIA, Domort.

S. undulata (L.), Dumort.
On stones io brooks, usually submersed; frequent.
8. irrigua (Nees), Dumort.
On rocks in water. Jordan Pond; Stanley Brook (Rand).

S. nemoross (L.), Dumort.
On wet rocks and damp ground; very common.

DIPLOPEYLLUM, Dumort.

D. albicans (L.), Dumort.

This species is distinguished from D, tazifolium *‘by the
presence in the two lobes of a pseudo-nerve, which is often
colorless, and consists of a series of from 4 to 6 elongated
cells. A cross-section of the leaf shows the cells to be of
equal diameter as the others, only with the outer walls thick-
ened considerably.” Pearson, Canedian Hepaticm, 15, On
rocks. Browns Mt, Notch (Rand).

D, tazifolinm (Wahl.), Dumort. D. albicans, Dumort., var.
taxifolium, Nees. Gray, Man., 6th ed, T15.

On rocks. West Branch of Hadlock Brook (Rand).

D. Dicksoni (Hook.), Dumort.

Stems prostrate, copiously rooting below, mostly simple with
ascending npices; leaves deeply 2-lobed, epreading or somewhat
involute when dry, pale or becoming whitish, the lower lobe
obliquely ovate or ovate-lanceolate, somewhat falcate, the upper
lobe a bhalf smaller, lanceolate, acute; leaf cells rather large,
nearly uniform; perianth ovate, with a plicate-laciniate mouth,
On rocks. Northern end of Beech Mt. (Rand).
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GEQCALYX, Nees,

G. graveolens (Schrad.), Nees.
On rotten stumps. DBeech Mt. (Rand).

LOPHOCOLEA, Dumort,

L. bidentata (L.}, Dumort.
In rill by roadside, near head of Great Pond (Rand).

CHILOSCYPHUS, Corda.
C. polyanthos (L.), Corda.
On ground, Southern end of Great Pond; Cold Brook
(Rand).
Var. rivalaris, Nees.
On dripping rocks, northern end of Beech Mt. (Rand).

PLAGIOCHILA, Dumort.

P. asplencides (L.), Dumort.

On wet rocks. Cold Brook; Intervale Brook; northern end
of Beech Mt. (Rand).

MYLIA, 8. F. Gray.
M. Taylori (Hook.), 8. F. Gray.
Among sphagnum, shore of Aunt Bettys Pond (Rand).
M. avomalas (Hook.), 8. F. Gray.

Differs from M. Taylori, of which it may be only a variety,
in ita rather distant leaves, which are obtuse, acute, or ovate-
scuminate on the same stem, and thinner in texture, in its

longer perianth, and in its ovate involucral leaves. Among
sphagoum, Freeman Heath (E. Faxon).

JUNGERMANNIA, L,
J. Schraderi, Mart.
On ground and old logs; common,
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J. pumila, With.
On ground. Wooda near Somes Pond (Rand).
J. barbats, Schrab.

On rocks. Western Mt. (Rand). A variety on wet rocks,
northern end of Beech Mt. (Rand).

J. attenunata, Lindenb. J. barbata, var. aitenuata, Mart.
Gray, Man., 6th ed., 719,

On rocks, northern end of Beech Mt.; on old tree, The
Heath, Great Cranberry Isle (Rand).

J. ventricosa, Dicks.
On old log, northern end of Beech Mt. {Rand).
J. excisa, Dicks.

On decaying logs. Jordan Mt.; The Heath, Great Cranberry
Isle (Raod).

J. incisa, Schrad.

On the ground and on decaying logs. Bouthern end of Great
Pond (Rand).

J. inflata, Huds.

On ground and rocks ; frequent. Variable. Browns Mt.;
Beech Mt.; Sargent Mt. (Rand). A variety on wet rocks,
Sargent Mt. (Rand). A form with very small compressed
leaves, Robinson Mt. (E. Faxon). An aquatic form, pools on
summit of Beech Mt.; on logs in water, Sunken Hoath Brook
(Rand).
® J. Marchica, Nees.

Under leaves (amphigastria) none; stem creeping, radicu.
lose, Bexuous, subsimple or with offshoots at the apex, rather
thick, soft; leaves semi-vertical, apreading, very lax, subquad-
rate, repand, entire, pale, bifid with an angular sinus, retrorsely
gibbous and with divergent obtuse lacinim (or more rarely
trifid) ; fruit unknown, Nees, Europ. Lebermoose, ii. 77. On
Sphagnum Russowii, Beech Mt. (Rand). Spec. in herb. C.
Warnstorf.

Nees did not include this species in the later work, Synopsia
Hepaticorum, nor is it mentioned in other works of importanco.
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Dr. Warnstorf, however, writes that the discovery is a very
important one, since it ia the second or third time that this
species bas been collected. He evidently regards it as o good
species. ‘

MARSUPELLA, Dumort.

M. sphacelata (Giesecke), Dumort.

Oo rocks. Summit of Green Mt. (D. C. Eaton); — Beech
Cliff (Rand).

M. emarginata (Ehrh.), Dumort.
Wet rocks; frequent.

M. adusta (Nees), Spruce.
Wet ledges, Green Mt. (E. Faxon).

NARDIA, 8. F. Gray.

N. crenulata (Sm.), Lindb.
On decaying wood. The Heath, Great Cranberry Isle (Rand).

FOSSOMBRONIA, Raddi.
F. Dumortieri, Lindb.
Pond shores, on ground. Jordan Pond; Ripples Pond; Great
Pond (Hand).
PALLAVICINIA, 8. F. Gray.

P. Lyollii (Hook.), S. F. Gray. Steetzia Lyellii, Lehu.
Forming mats under water, Sunken Heath Brook (Rand).

PELLIA, Raddi.
P. epiphylla (L.), Nees.
On damp ground, pond shores, brooksides, etc.; common.

ANEURA, Dumort.
A. palmata (Hedw.), Dumort.

Diacious, generally proliferous, smnll, opaque; thallus short
and narrow; branches linear, palmately divided, usually narrow-
13
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ing gradually towards the apex, subacute and scarcely emargi.
uate, biconvex; cella small, rounded, thickened; bracts numerous;
calyptra small, densely verrucose ; antheridia linear. Lindb.,
Not. pro Fauvact Fl. Fea., xiii. 375. On old treo, West Branch
of Stanley Brook (Raud).

MARCHANTIACEA., ILivERWORTS.

MARCHANTIA, L.
M, polymorpha, L.

On the ground, especially aller fires; frequent. Beech Hill;
High Head; Soweaville, and elsewhere (Rand).

CONOCEPHALUS, Neck.

C. conicus (L.), Dumort.

On damp ground. Auut Mollys Beach (Rand); — Bar
Harbor (Kate Furbish).
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Crass IiI. THALLOPHYTA.,
vision 1. CHIARACEZE.

NITELLA, Ag.
M. opaca, Ag.

Ponds and streams; common. Swith Brook, High Head ;
Deer Brook; Canada Brook; Jordan Stream (Rand); — Lony
Pond, Eden’(E. Faxon); — at outlet Hadlock Lower Pond (Isaac
Hulden),

N. fexilis, Ag.

Specimens of a Nitella, probably this species, have been found
in several localities. Mouth of Hunters Brook; Somey Stream;
Deer Brook (Rand); — Great Pond (Isaac Holden).

Diviston I, ALG.E.

List prepared by Frank S. Collins, Plants collected by
Frank 8. Collins and Tsaac Holden.

8o far as fresh water algm are concerned, the following list
containg only a few speciea which have come under the notice of
the collectors ; to make even an approximately representative
list would take careful collecting and study for years; this must
be left for future students. In tho representation of maring
algm, the list ia more satisfactory, but here also it is undoubt-
edly far from perfect. Tor inatance, there will be noticed three
specica which find a place here only on authority of minute
fronds obscrved on other specimens; it is more than likely that
thero aro other spccies equally deserving of o place, but net
cqually fortunate in sccuring it.

The fact that thus far collecting has beon done almost entirely
in the summer months accounts for the absence of some species.
which there is every reason to expect in this locality. Still,
allowing for these deficiencics, the list gives a fairly good idea
of the marine flora of the Island,—— that sub-arctic flora charac-
teristic of the northern New England coast.

The arrangement of species, geners, ete., is based chiefly on
Engler and Prantl's ' Natiirlichen Pfanzenfamilien,” which





