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• Introduction 

Thi5 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 l'ese.rtch. 

The first, an annotated species list, is a catalooue 
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 a discussion of the 
reproductive biology and ecophysiology of bryophytes. 
Population dynamics and ecophysiology have direct 
relevance to taxonomic questions, dealing as they do 
with evolutionary 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 bryophyte 
ecology. 

The final section is a bibliography of articles on 
the ecology, taxonomy, and reproductive biology of the 
bryophytes found on Mt. Desert Island. This is by no 
means a comprehensive review of the literature. 

I hope that this guide, and the bryophyte collection 
gRner~ted during my course here, will facilitate 
-f Lir·ther 1 nterest in the ec.ol ogy and t a >:onomy c,f these 
beautiful plants. To further this, appendices are 
~ttached which may prove useful for someone trv1nq to 
use this part of the herbarium as an aid to 
i clenti f i cation. 

A number of human and physical factors contribute to 
the attractiveness of Mt. Desert Island to the student 
of bryol ogy. The en i stence of Acadia National F'a1-1 r. 
protects much of the island from the disruptive effects 
of real estate development. The eKtensive sytem of 
trail$, carriage paths, and roads that the Park 
m~intains facilitates easy access to all parts of the 
1 sl. and. 

The WP~ther on the island is moderated extensively ~y 
tl·,C? p1~0 ·:,mity of the CH:ean. l>Jinter1: are 1,,1armer and 
5tHnmer=: cooler and 1,,1etter thctn at·e.?,5. a5 little .;.5 
t .1,.1ent y m11<?5 inland. Thi: local oceanic 1nfluence­
er.cour .r,qes tr-1e qrol-'1th of br y-c,pt-«ytes, l•1t·,i cl", in man·.,,· 
area5 of the island ~re the predominant ground cover. 
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Geologic factors also influence the importance of 
bryophytes to the ecology of the island. The glaciers 
~1hi ch covered the area 25,000 years ago scraped cMay 
soil and transformed an east-west trending·mountain 
range into a series of north-south trending moL1ntains. 
As Moore and Taylor (1927,p13) observed: 

~rhe soils of the island were deposited by the ice 
sheet during the last glacial period, or, in so&e 
places below 200 feet elevation, by marine action 
during submergence following the retreat of the ice. 
Soae of the soils below 200 feet, though not deposited 
by the sea, have been reworked by the waves. Large 
areas on the mountain 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 periods. Bare, or nearly bare, 
rock is, however not confined to the mountain slopes. 
Rock ledges of varying size are co~mon on the more 
level parts of the island, possibly on account of the 
washing away of the mantle of till by the waves. So~e 
of these ledges are practically bare of soil, others 
have a little disintegrated roe~ and hu~us. Still 
others are so covered with a mat of humus in which the 
lorest has become established as to be almost 
indistinguishable from the neighboring areas of soil, 
eY.cept for the poor growth of trees." from 1'1oore and 

Taylor, 1927 p13 

Bryophytes are among the few plants which can survive 
the extremes of temperature and water availability that 
~re found on rock ledges. Their physiological 
processes are geared towards taking advantage of short 
periods of favorable conditions. This enables th~m to 
outcompete more comp le:,: plants in such "marginal" 
i,abi tats. 

The bedrocl: of most of the isl and is 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, ~nd 
the resulting elevation enables plants like Racnmitrium 
Januqinosum to exist here. <Racomitrium la~ugin o sum 15 

an arctic/alpine species that occurrs on moL1ntaintops 
into the soL1thern Appalachians.> 

Mt. Desert Island 1s located on the dividing lin~ 
beti..men the tEmperate deci dLIOLts forests to the ~outh 
ar,d t.t"1E- bc.11-eal con1 fer for est to the nortt,. Th 1 s 
borderline 5tate can be seen 1n the pre~ence of 
Climaciu~ america~um, a species widely distributed 1n 
southeast North America, and Climacium den~r o ide s. ~ 
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plant of the boreal forests of Canada, in the flora of 
the island. Other examples could be cited. 

What strikes one in walking through the forests of 
MDI is the tremendous lushness 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 COA 
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 
~s of 4-21-85 
Musci arranged according to Crum and Andersom,1981 

Sphagnaceae 
Sphagnum acumJnatum 
S. subsecundum Nees ex Sturm 
S. nemoreum 
S. qirgensohnii Russ. 
S. palustre L. 
S. centrale C. Jens. ex Arn. + C. Jens. 
S. pulchrum (Lindb. ex Braithw.) Warnst. 
S. magellanicum Brid. 
S. subnitens Russ.+ Warnst. ex Warnst. 
S. quinque~arium <~indb. ex Braithw.> Warnst 
S. fuscum (Schimp.) Klingrr. 
S. c o mpactum DC ex Lam. + DC 
S. cuspidatum Ehrh. ex Hoffm. 
S .capilli~olium var.tenellum (Schimp.> Crum 

Awaiting verification of the Peat mosses by Or. R. Andrus of 
SUNY Binghamton 

Andreaeaceae 

Andreaea rupestris Hedw.; on bare rock of xeric to mesic sites, 
common 

A. r o thii 
ledge seeps 

Web.+ Mohr; on bare rock of fairly mesic sites, 1n 
and under hardwood c~nopy 

Fissidentaceae 

F1ss1den s 0 s mundioides Hedw.; in crack of roclc in Duck Brook, S 
of The Par k Loop Bridge 

F. bushii Card. 
ThuJa,SaJisbury Cove; 
Precipice Par kinglot 

Schistostegaceae 

+ Ther.; facultive epiphyte on 
in seep of horizontal rock face, W of The 

Schi s t~ s tega pennata <Hedw.> Web.~ & Mohr; in tunnel above the 
cobble beach, E side of Bald Porcupine Island 
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Ditrichaceae 

Ceratodon purpureus CHedw.) 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 Bog 

D. scoparium Hedw.; on soil and over rocks, in hardwood and 
coniferous forests, common 

D. maJus Sm.; on shaded humus in coniferous woods; S of Jones 
Marsh Bog, End of Spring St Bar Harbor 

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

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

D. polysetum Sw.; on soil and humus in open fairly Meric sites N 
side of COA campus, NE of Adams Bridge Bass Harbor, E of Norway Dr., E 
of the Syndicate Rd. 

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

D. ontariense Peters.; on soil and humus and in mounds over rock 
and on ledges in mesic sitesE of the Syndicate Rd. Hulls Cove, Beech 
Mnt. Valley trail, E of Witch Hole Pond 

Dicranella heteromalla <Hedw.> 
disturbed soil E of Norway Dr. 

Schimp.; on rotten wood and 

Or,,:ophorus 1i1ah 1 er,ber qi i Br id. ; on roots above wet pl ace, Beech 
Mtn. Valley trail 

RhabdnNeisia cr1spata (With.) 
seaside COA campus 

Li ndb.; on roe I:: under overh.ar,g, 

[Ji,:rar1<'idor,tiurr, ,ier,udatum <Brid. > E.G. Britt. e:-i l>Jillic-nis; on 
rock under various c~nopies, S of Jones Marsh Bog, NE flanl of Dorr 
r1tn. 

Leucobryaceae 

Leu ~obryum qlaucum <Hedw.> Angstr. e ~ Fries; on duff in conifer 
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woods, E of the Syndicate Rd. Hulls Cove, E of Witch Hole Pond 

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

Pottiaceae 

Ueissia controversa Hedw.; on miner~l soil of disturbed habitats, 
common 

T~rtula ruralis <Hedw.) Gaertn., Meyer,+ Scherb.; on concrete of 
walls and burned out foundations; Mt. Desert+ Holland Av. Bar 
Harbor, Cleftstone + Rte 233 

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

D. asperi~olius 
The Tarn 

Grimmiaceae 

<Mitt.) Crumm, Steere+ Anders.; W shore of 

Grimmia ap~carpa Hedw.; in mats on bare acidic rock, widespread 
but scattered 

G. alpicola Hedw.; on concrete of burned out buildings, also on 
punky grout on buildings of the COA campus 

Racomitrium aciculare CHedw.> Brid.; epilith in streambeds, at 
or just below spring high water level; Breakneck Brook, Duck Brook, 
Bubble Broo~, Sieur duMonts Spring 

R. heterostichum <Hedw.> Brid.; on rock of xeric ledges, as well 
as more mes1c sites 

R. lar,LJ~7lTr!'>sum (Hedw. > Brid.; on mineral soil, E fc1ce of 
Cadillac Summit, just below the parkinglot 

R. fasciculare CHedw. > Brid.; in crack of exposed rock ledge 
just above the splash zone, S of the Gorham Mtn. parkinglot off the 
F'.r.r h: Loop Rd. 

Funariaceae 

Funari~ hygrometrica Hedw.; on burned over soils, COA campus, SW 
flank of McFarland's Hill, E edge of Jones Marsh 
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Hedwigiaceae 

HedNigia ciliata (Hedw.) P.-Beauv.; on bare rock in the open 

Bryaceae 

Leptobryum pyriforme <Hedw.> Wils.; on shallow mineral soil of 
rock ledges, from xeric to mesic sites; common 

Pohlia nutan$ <Hedw.> Lindb.; on bare rock, mineral and humic 
soils, and rotten wood; common 

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

B. weigelii Spreng.; on mineral soil in shaded crevass of boulder 
field on the W shore of the Tarn 

B. caespiticum Hedw.; on concrete rubble of burned out 
building, NW of the Cleftstone Rd. Rte 233 intersection 

B. uliginosum <Brid.) BSG; on concrete of joints of stone wall 
seaside of The Turrets, COA campus 

B. stenotrichum C.M.; on concrete rubble of burned out 
building, NW of the Cleftstone Rd. and Rte.233 intersection 

B. turbinatum CHedw.> Turn.; on concrete rubble of abandoned 
reservior New Eagle Lake and the Park Loop intersection, and on the 
steps of the shrine on the COA campus 

Mniaceae 

H1,ium hornum Hedw.; on mineral soil and over rocks under canopy, 
commonly on the edges of streams; common 

H. punctatum Hedw.; on humic and mineral soils at mesic sites, 
usually under canopy 

H. cuspidatum Hedw.; on shaded soils and moist ledges 

Aulacomniaceae 

Aulacomnium palustre (Hedw.> Schwaegr.~ on mineral soil in cracl-s 
of mes1c ledges and on humus in small basin wetlands.common 

A. androgynum <Hedw.) Schwaegr.~ on mineral and humic soils 
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under various conifer/hardwood canopies; scattered but locally 
abundant; E of the Syndicate Rd., Hulls Cove, E of Norway Dr., SE of 
l<ebo summit 

Bartramiaceae 

Bartramia pomiformis Hedw.; in cracks o~ ledges in seeps or other 
moist areas usually under heavy canopy, common 

Plagiopus oederiana (Sw.> 
ledges 

Orthotrichaceae 

n. comb.; on mineral soil of ewposed 

Ulota coarctata CP.-Beauv.) Hamm.; as an epiphyte at various 
heights Cup to three meters> on Populus, Betula and Alnus, S 
flank of McFarland's Hill S of Hamilton Station, Salisbury Cove; W 
flank of Cadillac above Eagle Lake 

U. crispa <Hedw.) Brid.; an epiphyte on Acer, Quercus, and 
Faqus, at various heights;common 

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

Orthotrichum stellatum Brid.; on Fagus on the COA campus 

0. sordidum Sull. & Lesq. eM 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 Sts. 
Bar Harbor, COA campus Turrets grounds, Mt. Desert+ Holland Ave 

O. strar,qulatum P.- Beauv.; on concrete of ruins with various 
amounts of canopy; Cleftstone Rd and Rte 233, seaside of Turrets COA 
campus, West and Eden Sts. Bar Harbor, NW corner Rte 233 + New Eagle 
Lake Rd. 

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

Fontinalaceae 

Fm;t1r,ali $ ar,t1.pyretica Hedw.; in streambed on south flc:1nk of 
11cFarlands Hills 

F. flaccida Ren.~ Card.; submerged 1n streams and lales 
i-n despread 



Neckeraceae 

Heckera pennata Hedw.; epiphyte on deciduous trees; Beech Mnt. 
Valley trail, Lurvey Springs, Breaknec~ Rd S of Hulls Cove 

N. complanata CHedw.) Hub.; in crack of rocklede E of Norway Dr. 

Fabroniace.ae 

Anacamptodon splachnoides CFroel. ex Brid.) Brid.; epiphyte on 
beech tree in front of Turrets, CQA campus 

Thuidiaceae 

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

T. recoqnitum <Hedw.> Lindb.; in lawn, E side Thompson ' s Island 

Amblystegiaceae 

Drepanocladus fluitans CHedw.> Warnst.; on ledges and humus in 
wet places! E of Norway Dr., SW of Keba Mtn. summit, N edge of Jones 
Marsh Bog 

D. uncinatus <Hedw.) Warnst.; epiphyte on Thuja, in mats 
over humus and on the edges of ledges, S of Hamilton Station Salisbury 
Cove, NE of The Whitecap 

Amblystegium riparium<Hedw.> 
of COA campus 

BSG; in drainage of ledge, seaside 

A. tena~ <Hedw.> C. Jens.; on stone of wellhead, Cleftstone Rd. 
and We5t St., Bar H~rbor 

A. serpens var. juratzkanum (Schimp.> Rau+ Herv.; on humus 
between clumps of Carex stems, S of Hamilton Station Salisbury 
Cove 

Crat~neuron iilicinum (Hedw.> 
Spring, S of Echo Lake 

Spruce; at the edge of Lurvey 

S,:iaromiwr, le:..=:,: urii <S1..1ll. > Broth.; on roc k s in DLccl:: Brook 

Brachytheciaceae 

Bra,:hythe ,:ium erythrorrhiznn BSG; on stone steps in the open. 
seaside of the M~in Building, COA c ampus 
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B. di gastrum (M. & l<i ndb. > 
foundation, CDA campus 

ex Macoun L Kindb.; on concrete 

B. campestre CC.M.> BSG; on rocks of bridge over Jordan Stream, 
N of Jordan Pond 

B. curtum (Lindb.) Limpr.; an epiphyt• on ThuJa, S of 
Hamilton Station Salisbury Cove 

B. velutinum (Hedw.> BSG; an epiphyte on hardwoods, Breakneck 
Rd. S of Hills Cove, W of Lurvey Spring Rd. 

B. salebrosum <Web.+ Mohr> BSG; on stone steps, COA campus 

Bryhnia novae-anqliae (Sull.+ Lesq. ex Sull.) Grout; on rock in 
vertical fissure, E face of Champlain Mtn. 

B- graminicolor<Brid.) Grout; in mats over edge of ledge, NE of 
The Whitecap 

Entodontaceae 

Entodon brevisetus (Hook. & Wils. ex Wils.> Lindb.; on soil in 
cracks of rock ledges, E of Norway Dr., N of the Hemlock Trail, SE of 
Kebo summit 

Sematophyllaceae 

Sematophyllum marylandicum CC.M.) E.G. Britt.; in mats over rock 
in the middle of an itermittent stream, E of The Whitecap 

Plagiotheciaceae 

Plaqi~thecium cavi~olium <Brid.) lwats.; on rotted wood and tree 
bases Si~ur du Monts Spring 

P. laetum BSG base of living Prur,us, Sieur du Monts 
Spring 

Hypr.aceae 

Hyphu1 li~dbergii Mitt.; on rotten stump behind Sand Beach 

H. i1p!IT1e1,s Hedw. j in mats over rotten stumps and rocl:s, common 

H. cupressiiorae Hedw.; on humus of ledges and as epiphytE on 
bases of trees; Otter Point, Thompson's Island, Little Hunter's Brook 
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H. pallescer,s (Hedw. P. - Beauv.; on rocks Ltrider deciduous 
canopy, N of the Hemlock Trail, Seaside of Main Building COA campus 

H. fertile Sendtn.; in mats over rock and at base of Picea, 
SE flank of Kebe Mtn., S of Hamilton Station Salisbury Cove 

H. curvifolium Hedw.; on humus in conifer woods,Wonderland; base 
of ThuJa, S flank of McFarland's Hill 

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

H. tur~acea CLindb.) Iwats.; on humus in coniferous woods, S of 
Jones Marsh Bog, SW of Hamilton Station Salisbury Cove, W of Hio Hill 
fire Rd. 

Callicladium haldanianum (Grev.) Crum; on humus, mineral soil, 
stumps, and over rock, N of Sand Beach, seaside GOA campus, Sunken 
Heath area, S of Rte 233 by the golf course Bar Harbor 

Pylaissiella selwynii <Kindb.) of Crum, Steere & Anders.; on bark 
of dead apple tree by the Gatehouse, COA campus 

1-iomomal I ium adr,atum (Hedw.) Broth.; on bark of Pfipulus W of 
Lurvey Spring Rd 

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

Platydictya Jungermannioides (Brid.) Crum; on mineral soil and 
over rock, N~ of The Whitecap, N of the Hemlock trail 

Pt1lium crista- castrensis (Hedw.) De Not.; in mats over roe ~ 
under deciduous canopies, SE of Keba Mtn., NE of The Whitecap 

Taxiphyllum deplanatum (Bruch+ Schimp. ew Sul!.) Fl.; on humus 
in small drainage, E of Adams Bridge Bass Harbor 

Hylocomiaceae 

Rnytidiadelphus triquetris (Hedw.) 
shade of conifer forests;common 

Warnst.; on humus in deep 

R. squarrosus (Hedw.) 
s1tes;common 

Warnst.; in lawns and other open.mes1c 

Pleurozium s c hreberi (Brid.) Mitt.; in dense mats over humus 1n 
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mesic, fairly shaded (usually coniferous> woods, common 

Hylocomium splendens <Hedw.> BSG; in dense mats over humus in 
mesic, fairly shaded <usu~lly coniferous) woods, common 

Climaciaceae 

Climacium americanum Brid.; on soil of lawns and shaded ledges and 
over fallen branches in wet places. Also found growing as a facultive 
epiphyte on the bases of trees in Thuja swamps 

C. ,:Jer,dr()ides <Hedw.) Web.+ Mohr; on soil of lawns and rock 
ledges also present in Thuja swamps 

Diphyscia.ceae 

Diphysium foliosum (Hedw.> Mohr; on disturbed soils at the edges 
of trails under canopy and exposed. also in cracks 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 xeric 
r-idgetops 

Polytrichaceae 

Pogonatum alpinum <Hedw.> Rohl.; in cracks and on the edges of 
rock ledges from mesic to more exposed sites 

P. urnigerum <Hedw.) P.- Beauv.; on soil of rock ledges 
apparently restricted to mesic sites 

P. pensilvanicum (Hedw.> P.- Beauv.; on mineral soil of wet 
disturbed sites hillside slump areas and under the eave5 of buildings 

Atrichum crispum <James> Sull.; on humus and mineral soil in the 
open, common 

A.undulatum CHedw.) P.- Beauv.; on soil often mineral, in lawns 
and disturbed soils of blowdowns 

Polyt1· i c hurr, ,:: ,·1mmur,e Hedw.; ore soi 1 1n Thu.ia swamps and on 
ledges, in c oniferous woods and in e ~ posed site widespread 

P. pili~Pru~ H~dw.; on e xposed roc l~ ledge5 1n m~ts on shallow 
mineral soil a nd on bare rock widespread from sealevel to summits 

P. pall1di s etum Funcl~; on disturbed soil ~ of roadsides, blowdown 
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areas and talus slopes 

P. ~ormosum Hedw.; on soil of roadside, West St. Extension, Bar 
Ha1~bor 

P Juniperinum typical 

P. Juniperinum var.af~ine <Funck) Brid.; in mounds on humus 
in wet places, common 

P. ohioer,:.-::.e Ren.+ Card.on soil of coniferous woods 
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ADDITIONS TO THE FLORA 

A number of species new to Mt. Desert· Island 
were collected in the period 1982-1985. The 
calcium-loving members of the Orthotrichaceae, 
Bryaceae, Pottiaceae, and Grimmiaceae are the most 
significant of the additions. They are found 
growing on manmade substrates of concrete 
scattered over the island. People started using 
concrete as a building material around 1915 
(Joanne Carpenter, pers. com.>, so it's not 
surprising that these mosses did not show up in 
earlier collections. The burning of the buildings 
in the 1947 fire opened up these substrates to 
coloni~ation by these mosses, and their subsequent 
colonization involves some interesting 
biogeographical questions. Where was the "seed 
source'' for t~ese plants? (The nearest outcrop of 
natural limestone e~ists outside of Rockland. 
These species have not been recorded from that 
area.> Were the plants dispersed onto Mt. Desert 
Island as spores or aseHual propagules? This 
element of the flora deserves more attention. 

Other additions such as Aulacomnium_androg~num 
were probably overlooked by collectors due to 
their small size. 



THE REPRODUCTIVE BIOLOGY And ECOLOGY Of BRVOPHVTES 

The division Bryophyta of the plant kingdom 1s a very diverse 
group. It is composed of the plants commonly referred to as 
mosses, liverworts and hornworts. They are also known by the old 
name "cryptogam" which means "hidden flower". Although 
bryophytes don't have flowers in the literal sense, the name is 
appropriate. Because of their smalJ size and assumed 
unimportance, the bryophytes are a little studied group; even 
now, they are incompletely understood. What we do know of these 
diminutive plants shows that they are as diverse in their forms 
and as comple>: 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 a 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 thallus C hence the name gametophyte). 
Flagellated sperm cells are produced through mitosis in 
club-shaped antheridia and swim through a surface film of water 
-- or are carried by rain splash-- to the archegonia where 
fertilization ta~es place. The diploid ~ygote then grows into a 
stalked 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 gro~,th, and in response to unl:nown 
hormonal and environmental signals, buds develop from the 
protonema which expand into another gametophyte and the cycle is 
repeated. 

Two aspects of this reproductive cycle deserve further 
comment. With the haploid phase of the life cycle dominant, it 
is 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 
alleles to mask the effects of deliterious mutations, natural 
5election acts swiftly to remove such genetic variation from 
popL1lations. l.oJith little genetic resollrces to c:all on, the 
plants are unable to cope with a widely fluctuating environemnt. 
Th15 genetic dterminism is used to support the view that the 
bryophytes are a slowly changing, evolutionarily unsuccessful 
group. 

The fact that in thP bryophytes. the haploid genome through 
mEdlattnQ met~bolic processee, 1s 1n direct contact with the 
e x ternal environemnt has influenced the patterns of 
diversification of the group. The reliance of bryophytes on 
physiological flexibility instead of morphological changes to 
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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 generali~ation 
not supported by facts as was pointed out by Khanna (1964). 

Interpretation of patterns of evolutionary change is further 
complicated by the composite nature of the bryophytes. The 
sporophytes 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 
fu~fill are radically different. The sporophyte is an organ for 
the production and dispersal of spores. On the other hand, the 
major function of the gametophyte 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 bryophytes are monoicous, that is, they have both 
types of "se>: organs" on the same gametophyte. Others are 
dioicous; they bear the antheridia and archegonia on separate 
plants. The possibility that monoicous bryophytes are 
self-incompatible in some way, or that the archegonia and 
antheridia mature 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. 

As well as reproducing sexually, most bryophytes readily 
propagate themselves by asexual means. Any part of the plant c~n 
grow into another genetically identical individual. Fragments of 
gametophytic tissue are usually more successful at regeneration 
than a sporophyte-derived fragment. Species vary in their 
propensity toward reproduction by fragmentation, and the 
conditions under which fragments are more likely to survive 
varies as well. Also, mosses such as_Leucobr~um have deciduous 
=tem apices, which fall off at the slightest provocation ~nd grow 
into other gametophytes. Other specialized structures for 
assexual reproduction include the multicellular propagules in the 
leave a~ils of members of the genu~_tltenum, and gemmae cups, 
which are common in the moss I~tC~Qb!~ and the liverwort 
Marchantia. The multicellular propagules are long, thin stranjs 
much like rh1zoids that are prone to brea~ing off. Gemmae cups 
are cups of tissue in which lens-shaped masses of cells called 
gemmae are produced. The cups serve to focus the effe~t of ra in 
splash. much li~e the birds ne5t fungi. and the gemm3e are 
l-r1oc l··ed out of the cup by the f al 1 i ng water arid carried cn•,av b y 
1,,11 nd or 1,,1ater. 
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• Gene Flow Distances and the Size of Neighborhoods 

The distance over which gametes are exchanged ~n bryophyte mats 
has only been inve5tigated in two dioicous taxa, the moss genera 
Btcl~h~m < Wyatt, 1977) and ~~t~at~ <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 cells are dispersed, because 
fertilization doesn't necessarily occur between nearest 
neighbors. 

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 popylations, 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 floor and the trunks of trees, for example. Fossil 
bryophytes 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 
interpretation must be taken with a critical eye, though. 
Without understanding the extent and genetic composition of 
clones in br~ophyte mats, meaningful interpretation of Wyatt's 
and Andersen and Lemmon's work is impossible to make. 

This focus on the e>:ch .. mge of gametes as a definition of gene 
flow between populations seems to be misplaced. In the 
bryophytes, the movement of gametes represents only half of the 
dispersion that occurs each generation. The small spores of the 
bryophytes ca~ be carried by wind over very large distances, and 
with the su~cessful establishment of the protonema, can 
facilitate the exchange of gametes between genotypes that are 
widely separated in space. The parallel between the bryophytes 
and the pteridophytes (the ferns> is instructive. Both 
pteridophytes and bryophytes produce large numbers of small 
spores that are dispersed by the wind. Tryon (1970,1972), 
investigating the frequency of endemism and cosmopolitanism in 
the fern floras of oceanic islands, found evidence that fern 
spores are frequently dispersed over 500 miles. In comparing the 
frequency of occurrence of different fern taxa on neighboring 
islands between 100 and 500 miles of each other, Tryon found that 
a large portion of the fern floras of the islands were the same, 
whereas the vascular flora had many species of restricted range. 
Although his interpretation of the distributional data is based 
on the questionable assumption th&t evolutionary rates of ferns 
and flowering plants are similar -- hence the difference in the 
amounts of divergence in the fern and vascular plant floras of 
islc,nd c:1nd m.;-,inland areas are due to differences in amoLin t r-~c-f 
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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 taxa, we do not 
know how long moss spores maintain their viability in the 
atmosphere. The ferns which have been investigated $how 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 
early 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 
years.» The frequency 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 ~wo 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 eMperiments designed to 
estimate the ability of moss spores to survive the conditions 
encountered during long-distance dispersal in the upper 
atmosphere. Species endemic to New Zealand were compared with 
those that inhabit New Zealand and Australia, as well as those 
that occur on the major land masses of the southern hemisphere, 
and those that are disjunct between New Zealand and the northern 
hemisphere. It was found that the species with the largest 
distributions had higher germination percentages than those with 
more restricted ranges after the treatments. This was taken as 
circumstantial evidence in support of the hypothesis that 
long-distance dispersal is important in the generation and 
maintainence of the present patterns of distribution. 

Schuster (1979), in his discussion of the distribution and 
dispersal of the Hepaticae, criticizes this interpretation. He 
raises the question: ''If dispersal of spores and exchange of 
gametes occur between widely separated populations, why are large 
numbers of species restricted to the islands of New Zealand? '' 
One ob v ious objection to this criticism is that the Musci and the 
Hepaticae may differ significantly in the ability of their spores 
to survi v e long-distance dispersal. Another objection is that 
the processes of spec1ation in tne Bryophyta is more complica t ed 
than this discussion of spore viabilit y and dispersabili ty 
implies. 
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Another uncertainty 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 
things happen infrequently. 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 protonema involved. 

The Genetic Basis and Ecological Consequences of Breeding 
Systems 

The genetic basis of the dioicous condition exhibited by many 
bryophytes has been defined for some time <Vitt 1968). A 
homologous pair of chromosomes (called Hand h by Tatuno [1948]) 
determines whether or not individuals 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-seMual 
sporophyte. 

It has been proposed by many (Lowry,1948; Yano,1947; 
Anderson,1964) that monoicous taxa arose from dioicous ones 
through aneuploidy, polyploidy, or autopolyploidy. The findings 
of Heitz (quoted in Schuster,1966) illustrate a suggestive 
correlation: 

chromosome 
number 

n= 9 
n= 18 

species studied percent 
monoicous dioicous 

33 27 73 
14 100 (93?) 0 (7?) 

In recent years, this suggestion has been followed by 
comparative cytological 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 consequences of the dioicous 
condition, which are similar to the consequences of dioecy for 
va~cular plants. The consequences arise out of the need to have 
two individuals of different genetic makeup in order to reproduce 
sexually. If an antheridial_Pol~trichum 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 aseMual 
reproduction. No further chromosomal recombination will occur 
and the plant will become an evolutionary dead-end .. Also if one 
sex is eliminated from a population by environmental 
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fl uctL1ati ons, a si mi 1 ar " regression of se>:ual i ty" wi 11 oc:cur. 
Schuster (1983) , in a massive review of information about the 
biogeography of liverworts, has shown that such regressions have 
occurred on a massive scale and in a geographically spec:ific 
manner. 

For- instance, the genL1s Plag.iochila <Hepaticae) has roughly the 
same number of spec:ies in N. America and New Zealand (24, 26). In 
New Zealand, all but two of them are known from bisexual 
populations and produce gametangia and sporophytes. In contrast, 
the only N. American species that produces sporangia is E~ 
asglenioides. The other species of this continent are known only 
from archegonial specimens. Genera of ~ix other familie$ show 
simalar distribution patterns. A slightly different pattern is 
demonstrated by the hepatic Anastroeh~llum. Anastroehyllum 
~~~l£Ql~ is represented in N. America by a single stand of 
archegonial plants in Illinois, although it is common in the 
neotropics. 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 taxa, to 
populations of a single sex. The differential affect of climate 
in the two hemispheres is explained by geographical factors. The 
lar-ger land masses in the northern hemisphere, leading to more 
continental type climates, intensified the effect» of glacial 
freeze/drought cycles. Because of this, populations in the north 
were more severely decimated than those of the more oce~nic 
southern hemisphere. It is interesting that most of the 
single-sex populations cited by Schuster are archegonial. 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 dioicous bryophytes can persist 
for a long time after the events which led to their 
depauperization. For instanc:e, the _Anastroeh~llum stand 
mentioned in the preceeding paragraph is considered by Schuster 
to be a single genetic individual which was dispersed onto that 
cliffside by a spore. By making estimates of annllal growth 
rates, the age of that stand was determined to be between 2 and 4 
thousand years. To date, it is a healthy growth that is 
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 a natural assumption to 
make. Such populations are like living time capsules, preserving 
the affects of events long past. This, plus the slow rates of 
morphologic~! change exhibited in many bryophytes, make this 
group important to the understanding of phytogeography in 
general, as Fulford (1951) recognized ne~rly thiry-five years 
ago. 
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The Physiological Ecology of Bryophytes 

The persistence of bryophytes under less than ideal conditions 
1 s made possible by "'hat Tryon < 1972) calls "the general pllrpose 
genotype". By this he means a genome that enables a plant to 
respond productively to a wide range of environmental 
conditions. Bryophytes as well as pteridophytes have general 
purpose genotypes. Casual observation of such taxa as 
Eurh~nchium which lives ' in a riparian habitat, or the granite 
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_Andreaea, 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 bac k to a totally air dry condition in a matter of 
days. 

When rates of C~uptake (analogous to photosynthetic rates) and 
CO:,trelease (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 inhibition of photolysis and respiration 
rates are elevated (photolosis being the initial step in the 
light reaction of photosynthesis involving the breakdown of water 
into hydrogen and o~ygen and the incorporation of the hydrogen in 
molecules of comple>: hydrocarbons). In this state, a 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 is positive and the 
plant is storing food. As the water content is increased 
further, photosynthesis rates go down again, due to the slowing 
of CO absorption through water. 



I· 

The optimum water level for net carbon fixation varies among 
genera, 5pecies, and populations and is closely correlated with 
the ecology of the groups involved. The response of ~QQt~cl• 
lucens and Tortula intermedia are given below . 

• . ·--~ . ~ . 
~ . . ,/. 
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As can be seen from the graphs, the mesophyte_~QQt~cia has a 
much less sudoen photsynthetic response to increases in water 
content than the more xerophyti£_!Q~iyla; and that_~ggt~cla 
continue~ fi x ing carbon ~thigh rates at water contents under 
wh1th Tortul~ has sho~rn a dramatir ctecre~se in rates of 
photDsynthesis and net carbon f1xation. _LJggt§Ct~:s ab1lit ~ to 
f1~ carbon ~thigh water contents 1s advantageous in the r1par1an 
habitat which it occuppies. On tha other hand,_Torttt]~·s qu1c~ 
rise in photos;nthe sis rates ~nd almost as quic i decline 1n 
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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 
content 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,1979) 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, physiological data is 
unavailable. Consequently, the idea that bryophytes are a group 
of living fossils that have remained unchanged over hundreds of 
millions of years may be ill-advised. Although there are many 
morphological characters invovled with the utilization of 
xerophytic 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. Being based on biochemical 
processes, the development of the anabiotic 5tate is difficult to 
trc1ce. 

Another example of a living fossil which surprised people is 
bimg!~§, the horseshoe crab. Morphologically identical to 
animals living 250 million years ago,extant horseshoe crabs were 
thought to be a genetically homozygous species. When the enzyme 
S'(Stems of l:::!.l!!hi!.Y.~ 1,,,1ere anal ysecl by el ec:trophoresi s, an amazing 
amount of genetic polymorphism was found <Selander, Yang, 
Lewontin, and Johnson, 1969). A similar study was made of the 
dioicous moss Atrichum angustatum <Cummins and Wyatt,1981) which, 
in the i-,ords. ·of the c1uthors " ••• indice1ted significant levels of 
genetic variability both within and among populations." 

In an ecophysiological investigation of populations of 
Polvtrichum commune from the North Slope of Alaska, northern 
Ontario, the Montreal area, and Gainesville, Florida, 
Sveinbjornsson and Oechel (1983) found evidence for metabolic 
differentiation of ecotypes. Photosynthesis and respiration 
rates were measured at constant water content ov~r a wide range 
of temperatures. The Alaskan and Canadian populationE were found 
to photosyr,the!:'i.:e most efficiently at loi-,er temperatLwes than 
the Florida samp les. Since the pattern was consistent in lUU 
r8plicati~ns and over a wide range at water contents, 1t 1s 
be I 1 eved by the authors to represent g~1net i call y b.;.5ed 
differ ences. not just env1ronmentallv defined phenotyp1c 
var1ation. Further investigation of metabolic d1fferentiat1 o n of 
ecotypee in brvophytee iE warranted. 
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As can be seen from the preceeding discussion, much is left to 
discover about the relationship between breeding systems and the 
ecology of the plants. Overgenerali~ation from an insufficient 
data-base is the rule at this point. The field . is wide open. 

l' l -
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Use of Keys .., 

The keys in I his book present 1wo identically num­
bered statements. The statement 1ha1 mosl accu­
rately fits the moss being identified should always 
be selected. The leaders to 1he right of each state­
ment indicate either a name, which is 1hat of the 
moss, or another number. lrit is a number, proceed 
to that number and again make a choice, always 
selccling 1he slatcment 1hat belier describes the spe­
cimen being identified. When a name is reached, 
indicating the identity of the mos~. the illustrations, 
description, and other information regarding that 
particular moss should be carefully checked 10 

make certain everything matches the specimen. If 
the identificarion seems incorrect, return to the 
point in the key where the name occurs in order to 
find the error. 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 leads 
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 
a statement in the key, time may be saved by simply 
finding an illustration showing the character in the 
glossary or by comparing the unknown moss with 

the species illustrations in question. For example, 
after reading the first pair of statemems in the Key 
to Genera, it may save time to turn to the illus­
trations of Sphagnum to get a quick idea of the 
general appearance of members of tha1 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 Herc) 

Plant thalloid or leafy. with 2-3 ranks ofleaves 
(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 leafy (leaves not evident in Buxboumia) 

but leaves usually in more than 2 ranks (two­
ranked in Fissidens, Distichium, and pinnate 
plants of Schistostega); leaves rarely round, or, 
if so, never lobed or dissected: costa often 
present , single or double. 

Key to Genera 

I. Plants usually with 2 to several branches in fascicles, branches crowded at the stem apex 
forming a head-like tuft, sometimes tinged wi~h brilliant reddish pigments; leaf celli; a net­
work of chlorophyllose 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 hydric habitats ... . . . ... . ... ... ... . .... .. ... ... .. ... .... . ... .. Sphagnum (p. 41) 

I . Plants without branches in fascicles and leaf cells not a network of chlorophyllose and 
hyaline cells ............. ... ........ . .... . ..... . .... .. .. • . . ... .. ... ... ... .. ... . ... . 2 
2. Leaves distichous, appearing to be inserted edgewise giving the plants a flattened 

appearance, split in the lower half with the two halves clasping 1he stem . Fissidens (p. I 00) 

2. Leaves not distichous or if so, not splil in the lower half . ... • ...... . ....... . . .. . .... . 3 
3. Planes apparently lacking leaves, consisting mostly of a large, conspicuous capsule, 5-7 mm 

long, elevated on a long, warty seta .. .... . . . .•.. . .. ... ... . .. . . . .. . ... . Buxbaumia (p. 655) 
3. Plants usually with conspicuous leaves .... . ... ........ . ... .. ............... • . . ........ 4 

4. Plants with a large, ovoid capsule and lacking a scca; capsule surrounded 
by bristle-tipped leaves ..•..... . ... .• •. ... .... . .. .... .. .... .. .. Diphy:;cium (p. 657} 

4. Plants usually with a small capsule and with a conspicuous seta or if lacking seca, 
capsule not ovoid nor surrounded by bristle-tipped leaves .... . •.. ... •. ... ... .. . ..... 5 
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S. Plants erect, small, stems less 1han 2 cm high, brown, reddish brown to black, rupestral; 
capsule cpcris1oma1e, opening mosl or its lenglh by 4 longitudinal slits . . . ..•. . Andreoea (p. 9 

5. Planls otherwise; capsule perislomate or eperistoma1e, usually opening at the tip by an 
operculum, rarely by rupture or capsule wall . . .. ... . .... . .. . . .. . .. . . . .. . . . . . .. . ... . .. . . 
6. Plan1s whilish green, usually 3- 6 cm high, in large, rounded cushions on the ground; 

leaves dense, imbricace, mostly lubulose, mult istratosc, many cells, especially near 
apex, with a large ccnlral pore (seen in cross-section) . . .. ... . . .... . Leucobryum (p. 19< 

6. Pl:m1s otherwise; lear cells always lacking cen1ral·pore . . . .. . . . . ...... .. ... .. . . .. . .. . 
7. Plan1s wi1h s1crile, frondiform shoo1s, the leaves distichous, with conOuenl leaf bases, 

ecos1atc .. . . . .. . . . .. . . ........ . .. . ...... . . . . .... .. . .. ...... . ...... Scllistostega (p. 112 
7. Plan1s lacking sterile, frondiform shoo1s with confluent leaf bases .. .. . . • .... . . • .... . .... . 

8. Main stem of plant creel or nearly so, simple or wi1h only a few branches; costa 
usually prominent , single:; sporophy1e arising from stem apex or a branch below . . . .. . . . ~ 

8. Main Siem pros1ra1c, 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; sporophyle arising from main s1cm somewhere 
below tip . • . ....•. . .. . .... .. ....... . ..•... .... . •. . . .. . . . .. . . ....... . . . .... . . IOS 

ACROCARPOUS MOSSES 

9. Gemmae cups (formed by apical leaves) present at tips of sterile shoots; peristomc teeth 4; 
plants mainly on roucn wood; common ..•. .. . ... .. . . . .. .. . ... . .... .. . . . Tetraphis (p. 659) 

9. Gemmae cups lacking; peris1ome teeth 4, or multiples of 4, sometimes lacking; plants on 
various substrates . .. .... • . . . . ....•..•.•.• . . ..•. . . . . .. . . ..• . .•.. .. .... . . .. . . . . .. . . . 10 
JO. Peristomc teeth 4; clusters of ccostate, linear-clavate vegetative leaves arising around 

fertile plants; plants on rock; rare .. .. . ..•... ...... . . •.... . . . .. Tetradontium (p. 663) 
IO. Peristome teeth 8 or more, sometimes lacking; plants on various substrates . . . • .... . . . 11 

11. Leaves with lamelfae or branched filaments on upper surface . ... . . . .. . . .. . .... • . . . . .... . 12 
11 . Leaves lacking lamellae or branched filaments . . .. .... .. . ... .. . . ..• .. . .. . . .. ... . . . .. . .. I 5 

Leaves with Lamellae or filaments on Upper Surface 

12. Leaves entire at apex, upper surface with branched filaments . . . . . .. . . . . . Alaina (p. 229) 
12. Leaves toothed at apex, upper surface with lamellae .. . .. ...... ... .. . .... . . . . . .. . .. 13 

13. Lamellae few, less than 10; leaves undulate, crisped or contorted when dry. costa narrow; 
calyptrae hispid at the apex .. . ... ... .. .. . . ..... . ... . ... ... .... .. . . . . . . Arrichum (p. 665) 

13. Lamellae numerous, more than 10; leaves rigid, not undulate, scarcely con1orted when dry, 
cost a broad; calyptrae densely hairy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 
14. Lamcllae with marginal cells smooth or minutely papillose (best seen in cross-section); 

capsules angled ... . . . ........... . ............. . . . ... . .. .. .. . . Polytrichum (p. 682) 
14. Lamellae with marginal cells papillose; capsules terete . ... ...... .. . . Pogonotum (p. 675) 

Leaves Lacking Lamcllac and Filaments on Upper Surface 

15. Leaves narrow, often subula1e, 15-30 or more times as long as leaf width near middle; cos1a 
covering most of leaf near middle . .. . .. . . ... . ..... . .......... . .... . .. . . . . .. . . .... . . . . 16 

I 5. Leaves broad, lanceolace, ova1e, obovate or oblong, r,nostly less than 15 times as long as 
broad; costa covering only a small portion of leaf near middle .. ............ . . . . . .... . . . . 35 
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' '• Leaves Narrow (More than 15: I) 

16. Leaves dis1ichous, thereby giving gametophyte a noticebly nauencd appearance . ... .. ... . 
. . . . .......... . . . .... . . . . . . . . •. . . . . .•. . . .. . . ........ . .. . .. . ... Oistic/ri,1111 (p. 131) 

16. Leaves in more than 2 rows, gametophyte nor noticeably Oattened . . . . . ........ .. . . .. I 7 
17. Capsules immersed, leaves extending far above its mouth . ..... .. . . ...... . Pleuridium (p. 114) 
17. Capsules exserled. extending above the leaves .... ....... : .. ... .. .. . ... .• ... . . ... . . .. . . 18 

18. Plants very small. gametophytc seldom reaching 4 mm high .. .. . . . . . . .. .. .... . . . . .. 19 
18. Plants larger, gamctophyce moscly 4 mm high or more .. .. .. .•. ......... . . . . ... .... 21 

19. Leaves squarrose from an enlarged base; planes on soil . . . . . . . . . . . .. ... . . . Triclwdon (p. 125) 
I 9. Leaves not squarrose, without enlarged base; plants on sandstone or limestone . .. . . ..... .. . 20 

20. Leaves strongly curled when dry, margins often bistratose above leaf middle: 
peristomc teeth bifid, papillose ......... . ...... .. . ... . ... .. .• Compylostelium (p. 383) 

20. Leaves straight or nearly so, margins unistratose; pcristome teeth entire, smooth .... . . .. . 
.. . . . . . . .. . . . . . .. . .. . .. . . . . . . . • . . . . .. . . . . . .. .•• . . . . . . . . .... . . .• . Seligerio(p.135) 

21. Leaf cells papillose .... . ..... . . . ......... . . . . .... ...•... .. . ... . ... . .. • . .. .. . . . ..... 22 
21 . Leaf cells smooth . . . . . ...... ... ... . .. . . .. .. . .. . . . . .. . . .... . • ..... . . . . .. ..... . . . . .. 27 

22. Leaf cells with several papillae per cell . ...... . . . . . .•... • ... .. ... .. .. . ... . . . . . . .. . 23 
22. Leaf cells with I papilla per cell, sometimes present at the end of the cell ..... . .. .. . . .. 24 

23 . Leaves with plane, entire margins and a V-shaped region of hyaline, elongate, mostly 
smooth cells at base; leaf cells with nearly round, irregularly arranged papillae • ... ... .. .. . . ... 
. . . . . . . . . · .... •. .... . . . .... • . . . • . . . . . ...• . . . . . .... . ....... . . . . . •... ... Torte/fa (p. 213) 

23 . Leaves with recurved, serrate margins and lacking V-shaped region of differentiated basal 
cells; leaf cells wi1h elongate papillae in rows often appearing as striations .. . Plogiopus(p. 370) 
24. Alar cells noticeably differentiated, often inflated and coloured . . . . . .. Dicronum (p. 171) 
24 . Alar cells not no1iceably differentiated .. . .. .. . .. . .... . .. . ......... . ... . . .. .. . . . . 25 

25. Leaf margin plane . ..... . . . . . .. . .. . . . .. ... . . . . . .. .. . ....... .. . . . .... .. . Kiaerio (p. 167) 
25. Leaf margins recurved .. . .. . . . . . . . . . .. . . . . .• ... • . . .. . . . . . . .. ... . . . ... . ........ .... . 26 

26. Leaves long, often 4-5 mm, strongly serrate, often doubly serrate on margins: 
capsules globose when wet . . . . • . . • . . . . . . . • •••. ..... . ...... . . . . . . . Bortromio (p . 372) 

26. Leaves short , seldom reaching 4 mm, weakly serrate to serrulate with single teeth; 
capsules cylindric when wet . . . . . . .• .•. . . • . . . . . . ... • . .. .. . . .. .. Cynodontium (p. I 58) 

27 . Alar cells noticeably differentiated, often inflated and coloured .. .. . ... .. . . . . . . .. .. . ... . . 28 
27. Alar cells not noticeably differentiated . . .. . . . . . ... ... .. ... . .. . •.. .. . . . . ......... . . . .. 30 

28. Leaves entire to minutely denticulate; capsules short, nearly as broad as long . . . . . .. . . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8/indio (p. 139) 

28. Leaves serrate co serrulate; capsules long, much longer than broad . . .. .. . . . . .... . .... 29 
29. Costae broad, occupying about 2h of lea f at the base and nearly all of the leaf near the 

middle, striate on dorsal surface .. . . .. . .... . ... .. . ... . . . . . . .. . . .. Poraleucobryum (p. 194) 
29. Costae narrow, occupying about I h of leaf at the base and usually less above, smooth or with 

2-4 ridges on dorsal surface .. . . . . ........ . . . . . . ... . . . .. . . . . ....... . . .. Dicranum (p. J 71) 
30. Capsules distinctly narrowed at the neck, the neck nearly as long as the remainder of 

the urn (especially noticeable when dry) . . . . . . . .. .... . . . . . .. . . . . . .. . . . ..... . .. .. .. 31 
30. Capsules not narrowed at neck . . ... .. . . . . . ... .. . .... . ... .. . . . . .. . . .. ... . . .. . . . . 32 

31 . Capsules cylindric, erect to somewhat inclined . .. .... . . .. .... . ........ . Tremarodon (p. 142) 
31 . Capsules pyriform, horizontal to pendulous . .. .. . ... ... ..... .. . .. . . . . . Leptobryum (p. 306) 

32. Leaves squarrose, with an enlarged base clasping the stem; capsules strumose; plants 
usually on wood . . . . . . . . . . . . . . . . ... . ...... . . . .. . . ..... . . . ... .. Oncopl10rus (p. 165) 

32. Leaves not squarrose or if squarrose, without enlarged clasping base; capsules with or 
without struma: plants usually on soil or rock . . . . . . . . . . . . . .. . . . . .... ... . . . . . .. . . . 33 
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33. Leaf margins strongly and broadly recurved, bistratosc; apical leaf cells as long or nearly 
as long as broad; capsules erect, deeply furrowed when dry .. ........... Cynodontium (p. 158) 

33. Leaf margins plane, incurved, sometimes narrowly and indistinctly recurved, unistratosc or 
bis1ra1ose; apical leaf cells longer than broad; capsules creel to inclined, smoo1h or wi1h 
shallow furrows .. . .... .. . ... . ... , .... . .. . . . . . .. ... .. .. ... . .. . . . . . . .. . . .... . . .. ... . 34 
)4. Pcris1omc 1ec1h filiform, the teeth divided to the base and about the same size 

throughout, papillose • ...... . ............ . ... . · ............... . .. Dirric:lwm (p. 117) 
)4 . Perisromc teeth lanccolatc, 1hc 1ceth divided only halfway to base which is broader, 

verr ically pi11cd-s1riolate below . ....... . ....... . .... . .. . ....... .. . Dicrane//a (p . 144) 

Leaves Broad (Less than 15:1) 

35. Leaf cells papillosc, mammillose or with cuticular ridges . •.. . . . ... . .. . ..... . ... . ... ... . . 36 
35. Leaf cells smooth . ................................... . ...... .. ... . .. ... . . . .. .. . .. . 66 

Leaf Cells Papillose, Mammillose or with Cuticular Ridges 

36. Leaf cells with cuticular ridges or I papilla or mammilla per cell . . .. .. . ... . .. ... . ... . 37 
36. Leaf cells with several papillae per cell ............. . .... . ....... . .......... . .. . .. 47 

37. Alar cells strongly differentiated, inOated and often coloured ...... . ... .. ........... . ... . 38 
37. Alar cells not noticeably differentiated .. •. . ........ . . . .... . . .. ... .. . .. .. . . .. . .. . . .. . . 39 

38. Leaf cells papillose or mammillose; plants dioicous ....... . .. .. ...... Dicranum (p. 171) 
38. Leaf cells with cuticular ridges; plants autoicous .•.. ........ . .. . . Dicranoweisia (p. I 63) 

39. Leaf margins entire: .. . ... . ......• . ..•.••..... .. ........... • .. .. ... . ... . ... . .. ... .. . 40 
39. Leaf margins serrate ... . . . .... .. ... .. . •• ... ...... ... ..... . ... .. .. . ..... . ... . .. . .... 43 

40. Leaves with plane margins, apex broad and obtuse . .. Orthotrichum obtusijolium (p. 392) 
40. Leaves with recurved margins, apex narrow and acute .....• . ..... .. ... . .. . ... .. ... 41 

41. Basal leaf cells thick-walled, strongly pitted; leaf margins unistratose; gemmae, when 
present, cylindric, in conspicuous rounded masses at leaf tips ........ . . ... ..... Ulota (p. 40 I) 

41 . Basal leaf cells thin-walled, lacking pits or pits indistinct; leaf margins sometimes bistra-
tose; gemmae, when present, globose, often concealed on stems and leaves . .. . ... ... . . . ... 42 
42. Costae covered by short cells on upper surface; axillary gemmae ofien present , 

globose, multicellular bodies .. . . . .. . . . . . . . . ..... . .. . .. . . .. .. . .. Didy/nodon (p. 220) 
42. Costae covered by elongate cells on upper surface; gemmae lacking ..... . . ... ... . .... . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Barbulafallax(p. 223) 
43. Apical leaf cells elongate, papillae small and near the end of the cells; capsules nearly as 

broad as long, narrowed at mouth . .. ... . ... . .. . .. ... . •.. . ... . . . . . ..... Philonotis (p. 374) 
43. Apical leaf cells short , about as broad as long, papillae large and approximately in the 

center of the cells; capsules longer than broad, scarcely, if al all, narrowed at mouth .. .. . .. . 44 
44. Leaf margins bistratose . . . .. . . . ... . .. . ... . ... . . . .. . . ... . . . . .. . .. . ..... .. . .. .. . 45 
44: Leaf margins unistratose . . ........... . ... . . .... . . . . . . . . . ..... . . . . .. . . . . .... .. . 46 

45 . Leaves often hyaline-tippcd near stem and branch apices; gemmae rarely present in globos~ 
clusrers at tips of deformed leaves; capsules immersed ...... . ... . .......... Grimmia (p. 244) 

45. Leaves lacking hyaline tips; gemmae lacking; capsules exserted .. .... ... Cy11odontium (p . 15S) 
46. Sterile stems often present bearing clusters of gemmae or brood bodies at the tip of a 

naked or nearly naked pscudopodium; capsules ribbed when dry; peristc,mc double . . .. . . . 
. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Aulnconu1i11111 (p. 358) 

46. Sterile stems without pseudopodia bearing gemmae; capsules smooth when dry; 
pcristome single .. . . .. . .. . .. . . .. ... .. . .• . . .. ............. ... Dichodonti11m (p. 16 I} 

47. Leaf margins involute almost to apex . ... . . .... ... . .. ....... .. .. . . . .. . . .. ...... .... . . 48 
47. Leaf margins plane or recurved ... . . . . ... . . . .. . .. ...... .... ... .. . .... . ..... . . ... . .. . 50 
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48. Leaves ending in a long, hyaline hair-point; globose gcmmac on the upper leaf 
surface; Jacking sporophytes: plants on tree trunks . ............ . .. . .•. Tortu/a (p. 2l9) 

48 . Leaves lacking long hair-point and gemmae; sporophytcs often present: plants on soil 
or soil over rock ... . .......... ... . . . . ... . .. ... . . . ... . ... . .. . . . .... ... . . . . . ... . 49 

49. Capsules immersed .. . .... . . . .. . . . . . . , ... . ....... . .. . . ...... . . . . . . . . . Astomum (p. 206) 
49. Cap~ules exseried on a long seca .. .. . . ..... . . : . .. . . .. .. . ........... . . . .. . Wcissia (p. 208) 

50. Leaf cells with thick , strongly sinuose walls .. . . ...... . ..... . .. .. Rhacomitrium (p. 257) 
50. Leaf cells sometimes thick-waited but the walls not sinuose ... . . . . . .... . . . . . . ... .... 5 I 

s I. Apical leaf cells elongate; capsules nearly as broad as long ..... .. . . .... . . . Philonolis (p. 374) 
51. Apical leaf cells short, about as broad as long; capsules longer than broad ..... . . ... . .. . . . . 52 

52. Plants on trees, ofcen several feet above ground, sometimes on rock, but not on soil ; 
plants in small cushions or tufts , often rounded in outline . ...... . ....... . . . ..... . . . 53 

52. Plants on soil or rock, sometimes in rock crevices, occasionally on bases of trees: 
plants often in extensive tufts . ..... ..... ........ . ..•. . . . . ... . . ........... . .... . 55 

53. Leaves with plane margins, basal cells nearly as long as broad; 3-7 celled clavate gemmae 
common in leaf axils; sporophytes rarely produced and neither sex organs nor sporophytes 
known from the Maritirnes: plants on trees . .. ... . ... . .... • ...... . ... . ... . Zygodon (p. 385) 

53. Leaves with recurved margins, basal cells much longer than broad; gemmae usually lacking: 
sporophytes frequently produced; plants on 1rees or rocks . . .. .. . ..... .. •. .... . . . . • ...... 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 . . . ...•... 
.... .. . . . •. • .•............. ...... . . . ....... . .... . .•...... . ..• . . • . . Ulota (p. 401) 

54. Leaves wilh only one type of cell at base and lacking differentiated cells along 
margins; capsules with superficial or immersed stomata .. . ........ Ortholrichum (p . 392) 

55 . Leaves with a V-shaped region of hyaline, elongate, mostly smooth cells at base . . .... • . .. .... 
.. . . . . . . .. ••• • • .... • ... . ... ...• •........ . . . • .. . .. .. . . .•.. . . . .• .. . . . .• Torie/la (p. 213) 

55. Leaves lacking V-shaped region of differen1iated cells . .. .. . ........•. .. .. ..•. .... .. . .. . 56 
56. Stems frequently with I-several long branches; plants often in tight, compact tufts ..... 57 
56. Stems simple or sometimes with I, rarely 2, short or long branches; plants scattered 

or in loose tufts . ... . . .. . . . . .... . ..... . ..... . .... . ............. . . ... . . .. . . . . .. 59 
57. Leaves with a f cw distinct teeth near apex, margins strongly recurved: plants noticeably 

reddish below; peristome present, teeth very short .. . . . . . ........ Bryoerythrophyllum (p. 218) 
57. Leaves entire or minutely serrulate at apex, margins plane or weakly recurved; plants not 

reddish below; peristome lacking .......... . . . ....... . .. . .. . . . .. . .. . .. ... . .•. . .. . . . . . 58 
58. Papillae elliptic or oval on basal leaf cells, numerous, usually 4-8 per cell; capsules 

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

exserted on a long seta . . . . . . . .. . . . . . . . . . . . . . . . .............. Gymnos1omum (p. 202) 
59. Plants with filiform gemmae on stems .. .. ... .. ... .. ... . . . ....... Encolypra procera(p. 199) 
59. Plants lacking gemmae .. . ...... . . . . . ........ . ... . . . . . .......... . ... .... . . . .•.... ... 60 

60. Plants small, stems 2-4 mm high ; capsules immersed . . .. ... . .... ..... Phoscum (p. 227) 
60. Plants with stems usually larger than 4 mm; capsules cxserted . . . . ... . ... .... . . . .... . 61 

61. Leaves narrow, often over 5 times as long as wide, gradually narrowed to an acute apex, 
margins plane; plants not known to produce sporophytes in the Maritimes . .. Oxysregus(p. 211) 

61 . Leaves broad, seldom 5 times as long as wide, often abruptly narrowed to a mucro or hair-
point, margins recurved; sporophytes frequently present . . . .. . ... . .•. ... ........ ..... . . . 62 
62. Leaves with a 1001hed hair-point or a very long mucro; peristome tce1h long and 

twisted . .. .. . ......... • . ... . .... . .... . .... . . .... ... . . . .. . . . ... ... Tortu/a (p. 239) 
62. Leaves with a short mucro or a blunt apex; peris1ome lacking or present, teeth short 

or long and twisted ... .. . . .... . .. . . . . . . . . . .. .. .. ... . ... .. . .. . .. .... . .. .. ...... 63 
63. Capsules lacking peristome . .. .. . ... . ... . . . ... . . . .. . . . . . .. ... .. ... . . . .... . Pottia (p. 231) 
63 . Capsules wi1h peristome .. .. .. . .. . .. . . ..... .... . ... . . .. ... .. ................. ... .... 64 



-~.,.-, .~~ .............. v ... ,wg au ur 111os1 01 capsule, lnnged al base; capsules creel, 
up to 3 mm long . . .. . ..• . . . .• • .. ... .... . .. ...... . ... .. . . . .. ... .. Encalypta (p. 

64. Calyptrae cucullalc, covering only a portion of capsule, without fringed base; ': 
capsules erect to inclined, up to 2 mm long .. . ...... . ....... . ... . . .. .. ..... . . . . ~ 

65. Leaves with recurved margins nearly to apex, sometimes margins bordered wilh clonga1c, 
I hick-walled cells, basal cells elongate and 1hin-wallcd; capsules creel or inclined, with 
short pcristome teeth, rarely lacking lccth ... . . . . . .. . . . .. . . . . . .. . ... . . Desmatodon (p .. 

65. Leaves with plane margins in upper half, margins not bordered, basal cells shore and 
thick-walled; capsules erect, with long, twisted teeth ... .. ...... . . . .. . .. . . . . . Barbula(p. ; 

Leaf Cells Smooth 

66. Leaves s1rongly squarrose-recurvc;d, nearly as broad as long . . .. . . . .. . . Paludel/a (p. 3 
66. Leaves not squarrose-recurved or, if so, much longer than broad . .... . . .. . ..•. .. .. .. 

67. Plants minute, scarcely reaching 2 mm high; capsules immersed; plants on bare soil . .... . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . • . . Ephe111eru111 (p. 2· 

67. Plants larger, usually over 2 mm high; capsules exserted or sometimes immersed ; plants on 
various substrates .. . . .. •. ... . .... . . . ..•.•.. . . . .... . ...... . . .. . . .. . . . .. . . . .. ... . ... 
68. Leaf cells thick-walled and strongly sinuose-nodulose .. . ..... .•. . Rhacomitrium (p. 2! 
68. Leaf cells thin-walled or sometimes thick-walled but not sinuose . •.• . . . .. . . • . . . ...... 

69. Leaves entire to minutely denticulate ..•.. . .... . . . .............. . ..• .. .•.. •. . .. .. .. . .. 
69. Leaves scrrulate to strongly toothed . .. ... . .... • . . . .. . . . .. ... . .... . . .. ...• .... .. ...... 

Leaves Entire To Minu1ely Denticulate 

70. Alar cells differentiated, often inflated and coloured ...... . ........ ... . Blindia (p. 13 
70. Alar cells not differentiated ... .. . • . •. • .. . .•. •. . . . .. ... . . .. .. . ..••.. . . ...• . ..•.. ~ 

71. Leaves with a distinct border of linear cells, often in several rows and layers. the walls 
usually thicker than the inner cells •... • .•..... . . . .. • . . .. . . . .... . .... . ... . ..... •.. . .. . 7 

71 . Leaves not bordered or border indistinct .. ... . . . . . .. . . . .. . . . . . ...... . ..... . . . . . . .. . ... 7 
72. Leaves ovate, oblong, Ungulate or spatulatc, narrow, mostly less than I mm wide ...... 7 
72. Leaves obovate to rounded-ovate, broad, usually more than I mm wide .. . : .. ....... . 7 

73 . Leaves ovate to oblong-ovate or lanceolate, costa ofcen long-excurren1; peris1ome double .. . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . Bryu111 (p . 30S 

73. Leaves oblong to lingulatc or spatulate, costa subpercurrc:nt to short-excurren1; pcristome 
single or lacking ......... . . . . .. ... .. . • . . . .• . . .. ... .. .... . ...... . . . Desma1odon (p. 233 
74. Leaves rounded or ending in a short, blunt mucro . ....... . .. . . . . . Rhiz.omnium (p. 353 
74. Leaves acute, with a short mucro or apiculus .. ... .. . . . . ....... . . . Cynomnium (p. 351 ; 

75. Plants julaccous, leaves shiny, concave, nearly as broad as long . .. .... . . . . . .. . . . .. . . ..... 7c 
75 . Plams not julaceous and leaves not shiny or, if so, leaves longer 1han broad . ... . . . .. . ..... 77 

76: Plants yellowish green, leaves obtuse 10 broadly acute, apex plane, costa ending 
below apex 10 percurrent ..... • .•• . . .. . .. ... •...•... . .. . . . .. Pohlia flliformis (p. 2S8) 

76. Plants whitish green above, pink or red below, leaves acuminate, apex renexed, 
costa excurrent . .... . . .. . . . ... . . . . •. . . ... . . . .. . . . .. . . . .. . . . . .. Plagiobryum (p. 304) 

77. Leaves with apical cells about as broad as long, thick-walled . .. ... . . . .. . . .... . . .. . . ... ... 76 
77. Leaves with apical cells mostly longer than broad, thin-walled or rarely thick-walled . . . . . . . 80 

78. Main stem prostrate, with numerous erect branches; plants on tree: trunks . . ... . . . .. . .. . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dru1n111011clia (p. 407) 

78. Main stem erect , branches few and also erect; plants on soil or rock . . . .. . . .... . . .. . . . i9 
79. Capsules exscrted on a long, straight seta; gemmae often present, globose, multicellular . . . .. . . . 

. . . . . . . . . . . . . : . . . . . . . . . . . . • • . • . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . Didy,nodon (p. 220) 
79. Capsules immersed or exscrted on a shoq , curved seta; gemmae lacking . . . ... Grimmia(p. 244) 

80. Leaf apices ob1use, sometimes a few somewhat acute .. .. • . . · . . .. . .. . . . . . . .. . . .. . . . . 81 
80. Leaf apiccs acute ...... . •..•...•........... . .. . . . . .. . . . .. . ... . .•.. . .. . . . . .. . . . 82 
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81. Leaves linear-lanceolate, narrowed at apex, costa pcrcurrent to excurrent; capsules erect, 
without a distinct neck . .......•...... . ...... . ... . .•. . ... . ...•.. Dilrichum lineare (p. 118) ~ 

81. Leaves lingulate, scarcely narrowed at apex, costa ending below apex: capsules inclined 
above an creel neck ...... .. .. .. . .. .• . .. . . . . . ....• . . .. .•........ Meesia u/iginosa (p. 36S) 
82. Plants bulbiform; capsules on a nexuose seta, urn sulcate when dry .... .. Funaria (p. 274) 
82. Plants not bulbiform; capsules on a straight scta, urn smooth when dry ....... .. ..... 83 

83. Leaves concave, with a long, nexuose point; capsules cylindric, erect . • .. ....... .. . . . .. ... .. . 
............. . ... . ... . .. . ... . ...... . .. .. .. . .••. . ...... . .. Terraplodon mnioides (p. 280) 

83 . Leaves keeled , without Oexuose point; capsules round to ovoid, pendulous . ...... . ...... . ... . 
. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . . . • . . . . . . . • . . . • . . . . . . . . . . Caroscopiun1 (p. 368) 

Leaves Scrrulate To Strongly Toothed 

84. Leaves with a border of linear cells whose walls are usually thicker than the inner cells . . 8S 
84 . Leaves lacking border ...• .. •... . .. ... ...... . .......... . ...... . ..• . ...... • .. .. . 88 

85. Leaf margins with ceeth in pairs ........... . ... .. ..... ..... .. . ....... ..... Mnium(p. 334) 
85. Leaf margins with single teeth, or margins serrate to serrulate . ... . ... • ...... . ... . .. . .. .. . 86 

86. Median leaf cells mostly rounded or hexagonal, about as broad as long: leaf margins 
1oothcd, the teeth sometimes composed of several cells . .... . ... . . . Plagiomnium (p. 342) 

86. Median leaf cells rhomboidal, much longer than broad; leaf margins serrate to 
serrulate, sometimes nearly entire, rarely toothed .. • .. .. ...... . ... . .......•.•..•.. 87 

87. Plants large, leaves arranged in a terminal rosette, leaves up to I cm long; 1-5 sporophytes 
per plant . . ........•. . .......... . ........•. . ... • ......• • ....•. • .. Rhodobryum (p. 332) 

87 . Plants comparatively small, leaves seldom arranged in a terminal roseue, leaves up to 
5 mm long; sporophytes solitary . ............ .. ... ..... ..... ... .. . .. ...... Bryum (p. 308) 
88. Apical leaf cells isodiametric .. • .. . ... . .. .. ..••.. . ... . ••..• •. .. . ....... . ........ 89 
88. Apical leaf cells elongate . . ... . .. . ... .. .. .. . .. ...... . .. .. ..... . ............... 101 

Apical Leaf Cells Isodiametric 

89. Alar cells strongly differentiated, inflated and often coloured . . . . .. . . . .. .. . Dicranum (p. 171) 
89. Alar cells not noticeably differentiated ......... . .......... . ........ . .. . . . ........ . ... 90 

90. Leaves with an enlarged, sometimes orange, sheath that clasps stem, margins strongly 
incurved when dry; calyptrae attached lo seta just below capsule .. . . . . .. Timmia (p. 380) 

90. Leaves lacking sheath, margins not incurved; calyptrae not auached ro seta ........... 91 
91. Plants bluish green and glaucous due lo a whitish granular or cottony substance on !he 

leaves and stems . .. .. . . . . . . .... .. ....... . .. . .... .. ....• . . ......... . ... Saelania (p. 127) 
91. Plants not glaucous . ... . .. . ... .. ... . ..... . ............. . ....... .. ..... . ........ . ... 92 

92. Leaves with large marginal teeth sometimes composed of several cells, mo!it cells 
with a single, large indistinct papilla in the centre . .. Aulacomnium he1eros1ichum (p. 358) 

92. Leaves with small marginal teeth composed of a single cell . .. . . . . ........ . .. . ....... 93 
93. Leaves, especially the upper, with long, hyaline tips . .. ... ...... .. ......... Grimmia (p. 244) 
93. Leaves lacking hyaline lips .. . . ....................... ... . .. . ....... .. ... . .. .. ... . . . 94 

94. Leaves in three dist inct ranks, widely spreading to squarrose; seiae long, of1cn over 
7 cm . . .. . . . . . . .... ... .. .. . . ...... .. .. . . . .. . . .. . . . .. .. . .. Meesia 1riq11e1ra (p. 365) 

94. Leaves not lhree-ranked or squarrose; setae short, seldom up 10 3 cm .... . .. . ... .. . . . 95 
95. Leaf margins plane ... ... ... . . .... . .. . .................. . . . ............. . .......... 96 
95. Leaf margins recurved . . .. . ... . ....... . ...... . . .. . ... .. .. . . .. . ... ... . ... ........... 99 

96. Leaves narrow, abour 0.5 mm wide ... . .. . . . . . . .. .. . . ...... . ....... ... .. .. .. ... . 97 
96. Leaves broad, mostly 1 mm wide ..... ... ....... . ............... . .............. . 98 

97. Leaves with a dist inct region of hyaline cells at base that arc much broader and longer than 
the cells above . . ... .. ............. .. . . . . . . .. .. . . ....... .. ...... .. Rhabdoweisia(p. IS6) 

97. Leaves lacking region of hyaline cells at ba.se . ....•....... . .. . .• .. ... . ... . • . Kiaeria (p. 167) 
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98. Costae red, leaves long-dccurrent .. •...• . .... . . .. . . •.. . .. . . ... Mnium stellart ( 
98. Cos1ac green or yellow, leaves shorl-dccurrent or nondecurrent ...... . . . Toylorip ( 

99. Costae pcrcurrcnt to excurrcnt, oflen reddish, especially near the stem; leaf margins 
unistra1osc; setae purplish 10 red . . . . ..... ... ... . . . . .... . . .. . ... .. . ... . Cerotodon (1 

99. Costae ending below apex and lacking reddish colour; leaf margins bistralosc or unis1ra-
1osc; setae yellow 10 brown . .. . .. . . . .... . . .... . .... . . . . . ... . .... . ...... . . . ... /.<;J~ 
100. Leaf margins unistratosc .... . . ..... ... • . . ...... . . . . . ......... Rhobdoweisio (r 
100. Leaf margins bistratose . . . . .... . ... . .. . . . ...... . . . ........... Cynodontiwn (r 

Apical Leaf Cells Elongate 

IOI. Alar cells strongly differentiated, inflated and often coloured . . . . .. . . ...... Dicranum (p 
101. Alar cells not strongly diffcren1 iated .... . ... .. .. .. .... ..... ... ... ... ... ... . . . 10.~ 

102. Leaves widely spreading to squarrose .. • . . . .... .. .... . .... . . . . .... . Dicronello(p 
102. Leaves erect to somewhat spreading but not squarrose . . . ... .. • . .... . . . . . .. / I) .;S. 

103. Planas with I-several, bulbiform or elongale gemmae in the leaf axils •. •.. ••. . . Polrlio(p. 
103. Plants lacking gemmac ....... ... ... •. • . • . . • . . . .. . . .. . .. .. .•. . .. . ..•..... .. . I.Q ft. 

104. Leaves broadly elliptic with a broad apex ending in a short apiculus .•....... . . .. . . 
. . . . . . . . . . . . . • . • . . . . . . . . . . . . . • . • . • . . . . . . • . • . . . . . . . . . . . • . . . . Pseudobryum (p. 

104. Leaves lanceolate to ovate or oblong and narrowed to an acute lo acuminate apex . .. 
IOS. Leaves narrowed to a long, nexuose point, the margins with teeth sometimes composed of 

2 cells; se1ae short, 1he leaves extending above the mouth of the capsule .............. ... . 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . Telraplodon angus101us (p. 

I 05. Leaves acute, the margins with teeth usually composed of I cell or occasionally of 2 cells; 
setae long, elevating capsule above upper leaves . . .•. . .... . . . .. . . . .•.... .... . . . ..... . . 
106. Leaf cells narrow and mostly thick-walled, often S-12 times as long as broad ....... . 

· · · · · · · · · · . . •. · . · . . ............. • . . ....... .. . . .. . . • •.. .. . . .... . . . Pohlia (p. 
106. Leaf cells broad and thin-walled, usually less than 5 times as long as broad . .... ... . . . 

107. Leaves with costa extending ro apex or nearly so, margins sometimes with multicellular 
teeth; neck of capsules of1en enlarged and brilliantly coloured purple, red, or yellow . . . .. . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :-: . :-.-.-. : . . :-:-.-:-:· .. . ... . . . Splachnu,n (p. : 

107. Leaves with cos1a ending several cells below apex, margins with single-celled teeth; neck of 
capsules not greatly expanded nor brilliantly coloured . . . . ... . .. . . . ........... . . . ... . . . 
108. Capsules globose or pyriform, of1en urceolate when dry, lacking pcristome; plants on 

soil ... . ... .. . . . . . ...... . . .. . . .... . . . . . . ... .. . . .. . .. .. . . . . Physcomitrium (p. 2 
108. Capsules cylindric, peristome present; plants on dung ........ . ...... . . Tuyloriu (p. 2 

PLEUROCARPOUS MOSSES 

109. Costae single ... . ...... . . . . . . .... . ........ . .... . . . . . .... . . . . . .. . . . .. ............ . 
109. Costae double or lacking .. . . . . .... . . . ...... . ... .. . . . . . . . .. . . . . . .. . ..... . ... . . . . .. . 

Cosiae Single 

110. Leaf cells thidHvalled and strongly sinuose-nodulose . . . ....... . : Rhacomitrium (p. 25 
110. Leaf cells 1hin 10 !hick-walled but 001 strongly sinuose . . ...... .. . . . . . . .... . . . .. . . . I 

111 . Leaf cells papillose .. . . . .. . . .... . . . . . . ............. . ... . .. . ... . .... . . .. . . . . . . . .. . . 
111 . Leaf cells smooth . . .. . . . . . . . . .. . . . . . . ....... . ... . . . . ... .. . . . .. . . . . . .... . . . . .. . . . . I: 

Leaf Cells Papillosc 

I 12. Papillae formed by projecting cell ends (prorate) on dorsal leaf surface ... . . . . . . .. . . . 11 
112. Papillae over cell lumen . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
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l 13. Alar cells abruptly innated and enlarged ..••. . •.• • ..•...... . . ... .. •.. Craloneuron (p. 504) 
113. Alar cells not abruptly inflated or enlarged .. ...•............... . .. ... ..........•..... 114~ 

114. Plants regularly pinnate to tripinnately branched, often frondose; stems and branches · 
covered wi1h numerous parnphyllia .. . .. .. ..... .. .. .... . .. . .. ... . .... . ... .. .. .. 115 

114. Planls irregularly branched and never frondosc ; slems and branches lacking 
paraphyllia but pscudoparaphyllia so met imcs prcscnl . .. .. .. . .. . .. ..... .. • . . . .. . . . 116 

l 15. Leaf margins s1rongly serrate 10 toothed . .. . . . .•. . . . .. . . . .. Hylocomium pyrenoicum (p. 645) 
115. Leaf margins em ire 10 serrulate . . .. . ...... . ... . ... . . . .. . . .... . . . . . . . .. . He/odium (p. 474) 

116. Leaves strongly rugose and plicate . .. .. . .... . . .. . : . . .. . ......... . . Rhytidium (p. 638) 
116. Leaves no1 rugosc . ..... . . . .. . . . . . .. . . . . ..... ..... ..... . ... . ..... . ..... ... . . . 117 

117. Stems and branches julaceous, red; cos1ae rarely extending 10 leaf middle; gemmac present, 
2-4 celled ovoid or cylindric bodies .... . ...... • ......... . .. . . . .... Prerigynandrum (p. 445) 

117. Stems and branches not julaceous, green or yellow; cos1ae extending 10 leaf middle and 
above; gemmae lacking .. .. ... . . •.. . .. . .... . . .. •....... . .. .. . .. .. .. . ... Bryhnio (p. 562) 
118. Leaf cells wilh I papilla . .. .. ...... . ....• . . ... . . . . . .... ... . . . .. . . .... . . . .. .. . . 119 
118. Leaf cells wi1h 2 or more papillae ..................... . .. . ......... . .. . ....... . 124 

119. Leaf margins ciliate . . . . . . . . . . . . . . . . . • . . . • . . .. . • . . . . . . . . . . . . . . . . . . . . . . • . . Thelio (p. 447) 
119. Leaf margins not ciliate (perichaetial leaves sometimes ciliate) . .. .. .. ..... . . . .. •. .. . .. .. 120 

I 20. Paraphyllia filamen1ous, long and matted on stems, the cells elongate . . He/odium (p. 474) 
120. Parphyllia filamentous or foliose, shore and not matted, the cells nearly isodiametric .. 121 

121 . Siems irregularly branched; paraphyllia few, not branched .. . . .. . .. ... .. .... • • ... . .... . 122 
121 . Stems pinnately to tripinna1ely branched; paraphyllia numerous, often branched; capsules 

inclined to horizontal .. . .. .. .. . .. . ... . .. . .... . ... .. ...... . . . .. . . . .•.. . .•.. . . .. .. . . 123 
122. Leaves acute, margins plane or narrowly recurved, median cells isodiametric; plants 

on trees and rotten logs . . ..... . .. .. ... . . . . . .. .... . ...... . ........ .• leskeo (p. 438) 
122. Leaves acuminatc, margins strongly recurved, median cells sometimes longer than 

wide; plants on rock . . ...... . ...... . .. .. . . ...... .. ......... . .. • . lescuraea (p. 443) 
123. Plants small. stems seldom reaching S cm in length •.....• . .......... . Hop/ocladium (p. 463) 
123. Plants large, stems often over 5 cm long . .......... . .... .. . . .. .. . ... . . . . Thuidium {p. 466) 

124. Plants with paraphyllia . ............ . . .. . .... . •.. . . .... . .. . .... . . Thuidillm (p. 466) 
124. Plants lacking paraphyllia .... . ........ . .......... . . ... ...... . .... • . •. .• . .... . 125 

125. Plants with lingulate leaf apiccs that arc usually broken off . . . ... . .. . Haplohymenium (p. 449) 
125 . Plants with leaf apic.:s nol broken off . . . . ... . . . . . . . . . .. . . ... . . .. .. .. .. Anomodon(p. 451) 

Leaf Cells Smooth 

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

126. Lea"es lacking border of differentiated cells . . . ...... . . .. ...... .. . . . . . . ..... . .. .. 127 
I 27 . Plants dendroid, connected by a subterranean. rhizome-like stem; filamentous paraphyllia 

present ...... . . .. .. . .. . .. . . . . . ... . .. .. . .. ... .. . . . .... . ......... ... . Climociu111 (p. 651) 
12'?. Plants not dcndroid; paraphyllia lacking or sometimes present but foliose ..... ... . . . . . . .. 128 

128. Plants complanate, lea\'CS oblong~lingulate with a broadly rounded lo abruptly acule 
apex ... . . . . ........ ... . .. . . . .. . . . ... . .. . . .. .. . .... . . . . . . . . .. ... Ho,110/io (p. 432) 

128. Plants not complanale or, if so, with lanceola1e to ovate-lanceolate leaves narrowed 
to an acute to acumina1e apex ...... . . ... . .. .. .. . ..... . ... . .. . .. . ...... .. .. . . .. 129 

1 129. Costae extending to apex or nearly so . .... .. .... . .... .... ... . .. . .. . ... . ... .. ... .. . .. 130 
129. Costac rarely extending l/J. lcngth of leaf .. . . . . .... . .. ..... .. . .. .... .... . ... ..... ... . . 139 

130. Stems bearing axillary clusters of brood branchlets at or near the apices; leaves 
smooth, costa excurrent as a slender acumen . ....... . .. . ...... . .... Leskeel/o (p. 441) 

130. Stems lacking clusters of brood branchlets; leaves smooth or plicate, costa usually 
ending at or near apex, rarely excurrent . . .... .. . . .. .. . . ... .. . . ... ... . . . ... . .. . .. 131 

131. Alar cells abruptly inflated or enlarged ..... . .. . ... . ..... . ..... . .... . .. . .. . .. .. . .... . 132 
131 . Alar cells quadrate to rectangular and not abruptly inOated or enlarged . ... . .. . ....• .. . .. 134 
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--- · -, ..... ~~ .,,uiJUIY ootuse, nearly as broad as leaf near middle; plants in bogs, fens, 
swamps, wet depressions in woods and other wet habitats . . ..... . . ... Col/iergon (1 

132. Leaf apices acute or narrowly obtuse; plants of wet or dry habi1a1s ... .. . .. . . . :· .. . . 
133. Stems with foliose paraphyllia, sometimes few and difficult 10 see; mediiln leaf cells short , 

seldom up to 6 times as long as broad . . . .. .... . . . . .. .... . .. . .. . ... . .. Cratoneuron (J 
133. Stems lacking paraphyllia; median leaf cells long, often over 6 times as long as broad .... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Drepa11oc/od11s (p 

l 34. Leaf margins serrulate to serrate from apex to middle or sometimes to base . .. .... . 
134. Leaf margins entire to serrulate near apex,.cntirc below . .. . .. .. . . . . . .. . . . ...... . 

135. Leaves small, mostly I mm or less long; small, foliose 10 filamentous pseudoparaphyllia 
present ; gcmmae borne on leaves, filamentous . . . ..... .. .. ... ..... . . . .. . . Conordio (p 

135. Leaves large, usually I mm or more long; pseudoparaphyllia lacking or large and foliose; 
gemmae lacking ... . .. . . . . .... ... .. .......... .. ..... •.. .... . . ... Brochythecium (p. 
136. Leaves in 3 rows, narrow, often subulate, 6 or more times as long as broad; capsules 

immersed ..... .. . .. . .. . ..•.. . .. . ... . . .. . .•. . .. ... .. .. . ...... .. Dichely,no (p. 
136. Leaves in more than 3 rows, broad, less than 6 times as long as broad; capsules 

exserted .. .. . .. . .. . .. • .. • .. . . ... . •. . . ..... •. .. . ..... . .. . .. . ... ....... .. . l .-' . . 
137. Leaves entire, apical cells thick-walled and isodiametric; plants on tree trunks .... . .. . ... . 

. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . Drumn,ondio (p. 
137. Leaves scrrulate or sometimes entire, apical cells thin to thick-walled and elongate; plants 

on soil, rock, wood or bases of trees .......... ... .. .... ..... . .. . ...... • .. . .... .. . . . . 
I 38. Leaves with costa broad, scarcely narrowed near apex, basal cells mostly rectangular. 

rarely quadrate; plants usually occurring on rocks in or near water . ....... . .. . . . 
. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . Hygroamblystegium (p. i 

I 38. Leaves 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 ........ . ... . . . .. .... .. . .. Amblystegium vorium (p. 4 

139. Plants very small, leaves seldom reaching 0.5 mm long, costa often short and indistinct; 
plants on wood . • ... ...... . . • •....... .• .. .. . . ................ .. ... . Plotydictyo (p. 4 

139. Plants small 10 large, leaves mostly I mm or more in length, costa long, often reaching 
1h to 2h length of leaf, distinct; plants on various substrates .. .... .. ... . .. . .. .. . . ... . .. .. I 
140. Median leaf cells short, mostly less than 6 times as long as wide . . . .... ...... . ... . . . I 
140. Median leaf cells long, usually 6-15 times as long as wide . ... . .. . . . . ...... .. . .. .. .. I 

141. Plants subdendroid 10 dendroid. leaves with margins coarsely and irregularly serrate, 
costa often wi1h teeth on dorsal surface . .... • .... . ... ......... .. . . . Thomnobryum (p. 43 

141. Plants not dendroid , leaves with margins entire to regularly serrate, cost a without teeth on 
dorsal surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J.; 
I 42. Plants usually high up on trees in seepy knotholes or cracks; capsules ere:t and 

straight, strongly contracted below mouth when dry, pcr istome teeth refltxed when 
dry .... . .. . .. . . . ... . .. .. .. .... . . ..... ...... . . ... .. . . .... . Anaco111p1odon (p . 436 

I 42. Plants not on rrces in scepy knotholes or cracks but sometimes on bases of trees; 
capsules inclined and arcuatc, peristome teeth not reflexed when dry .......... .. .... 14: 

I 43 . Leaves with a somewhat channelled acumination, alar cells often innated or enlarged, 
sometimes coloured . . .. .... . ........... ............. .. ... . . .. . .. . .. Compylium (p . 495 

143. Leaves with a na1 ape.'C , alar cells not inna,ed and seldom enlarged . . ....... ..... . .. . .. .. 144 
144. Leaves with margins entire 10 serrate in upper half, rarely serrate ro base. alar regions 

often with quadrate to transversely rectangular cells .. . . .... . .. . . Amblysteg,um (p. 483) 
144. Leaves with margins serrulate to serrate nearly 10 base, alar regions with rectangular 

or sometimes quadrate cells .. .. . .. . .. . .. ... . .... . Leptodic1y11111 trichopodium (p. 487) 
145. Plants somewhat julaceous, with concave leaves abruptly contracted to a long-filiform 

apex ..... .. . ...... . .. . . .. . . .. . ... . ....... . .......... . .. ....... .. Cirriphyl/u111 (p. 566) 
145. Plants not with concave leaves that are abruptly contracted to a long-filiform apex .... . . .. . 146 
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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 10 serrate, costa usually smooth; 
opcrcula conic 10 short-rostratc, straight . ...... . .. .. . .. ...... .... .... . . .. . .. . .. . 148 

147. Stems much branched, nearly pinnate; leaves long-decurrcnl . .. ...... . .... Stokesiello (p. 575) 
147 . Stems with few branches; leaves nondecurrent or short-dccurrenl .. . ... . . Eurhynchium (p. 570) 

148. Plants regularly branched, large, up to 10 cm high , stems densely 1omentose with 
brown rhizoids almosr to apex, leaves strongly plicate, nearly straight; plants in bogs 
or fens . . ... . ... . . . . .. . . . . . ... . ...... .. .... . .. . . . ... . ..... Tomen1hypn11m (p. 535) 

148. Plants mostly irregularly branched, lacking dense tomentum, leaves smooth or 
plicate, sometimes f alcate; plants in various habitats ..... . .. . ....... . .. .. •. . ... . .. 149 

149. Leaves acute to acuminate, falc:ue-secund, especially near stem and branch tips; alar cells 
often innated; plants in extremely wc1 habitats, mainly bogs, fens, swamps, and 
lakes ... .. . ........... • .. .. ...... . ...... . ... . .. .. .. . ... . ... . .. . Drepanoclodus (p. 508) 

149. Leaves acute to narrowly obtuse, straight or sometimes falcate, but not secund; alar cells 
gradually enlarged, rarely somewhat innated . . ... .... . .... . . .. .. ... . . .. . . • ..•... •. .. . I 50 
150. Leaves narrowly obtuse, margins usually with a few serrulations at the apex; plants on 

rocks in or near streams and creeks . . ... .. ....... . ......•..•. . . Hygrohypnum (p. 517) 
t 50. Leaves acute, margins entire or serrulate to serrate nearly to base . . . . .. ... •. .. ..•... I 51 

151 . Leaves entire . • . . . • . . . • . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 152 
151. Leaves serrulate to serrate .. .. .. . . . . .... . ... .. ... . . .. . . .. .. .. . .. .. . ... ... . . ... . .. .. 153 

152. Leaves smooth, margins plane, alar cells elongate; plants in wet habitats ..... .. .. .. .... . 
. .. . . . . ... . .. .. .. • ... . .. . ... . .. . ... .. .. .. ...... . .......... . Leptodictyum (p. 487) 

152. Leaves plicate, margins often recurved at base, alar cells quadrate; plants in dry 
habitats •.. . . .. .. : . .. . ...... .. .. .. . .. ... . . ...... • .. Brachythecium albicons (p. 543) 

153. Plants with numerous attenuate branches, leaves smooth, with irregularly serrate margins 
and numerous round, thick-walled alar cells . • . .. . .. . . . . .. ...•.. . ....... lsothecium (p. 538) 

153. Plants rarely with attenuate branches, leaves often plicatc, with regularly serrate margins 
and quadrate to rectangular, thin-walled alar cells ........ . ••..... .. . Brachylhecium (p. 540) 

Cosrae Double or Lacking 

154 . Stems and branches covered with numerous paraphyllia; plants often bi- or 
tri -pinnately branched, frequently frondose . . .... . .. . . . ... . ...... Hylocomium (p . 645) 

154. Stems and branches lacking paraphyllia bu1 pscudoparaphyllia sometimes prcsenl .. . . 155 
155. Leaf cells papillose . . . ..... . . . .. . .. .. . .. . . ......... ... .... ... . . .. . ... . . . . .. . .. .. .. 156 
155. Leaf cells smoo1h . ... . . . . .. . ... ... ... . . .. . ..... . . ... . .. .. .... . . .... .. .... . ....... 162 

Leaf Cells Papillosc 

I 56. Leaf cells with 1-2 papillae over the lumen .. . .. ... . .. .. .. ..... . ......... . . . ..... t 57 
156. Leaf cells prorate on dorsal surface .. .. . .... . ...... . ...... . ... . ....... ..... .• .. 156 

157. Leaf cells with 1- 2 papillae per cell; plants large, leaves with a hyaline apex, 1-2 mm long, 
pcricha,:tial leaves ciliate; plants on noncalcareous rock ... ... . . .. . ....... . Hedwigia (p. 409) 

157. Leaf cells with I papilla per cell; plants small, leaves without a hyaline apex, up to 0.5 mm 
long, perichae1ial leaves lacking cilia; plants on calcareous rock . ..... Myurel/a sibirica (p. 458) 
158. Plants irregularly branched, stems and branches julacc:ous, slender, seldom up 10 

0 .5 mm wide ... .. .. .. .. . .. . . . . .. ... .. . .. . . . . .. ... . . .. . .. .. . . . . . .. ... . ... . .. . t 59 
158. Plants mostly regularly branched , s1ems not julaceous, branches sometimes julaceous, 

mostly over 0 .5 mm wide .. .. .. .. . ... . . . . ... . . . ... . .. . . . . ... ..... . ... . .... . ... 160 
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. ---··J 
1ongcr than broad, cost a distinct. sometimes reaching 1/, length ofleaf; gemmae present, 
2-4 celled ovoid or cylindric bodies . .•. .•• . . . • . . .. . • . •. • • . •... . .. . Pterigynandr14.m (p. 

159. Leaves tightly imbricate, apices erect when dry, rounded to rounded ovate, often as lon'g as 
broad, costa faint, seldom reaching but a few cells up leaf; gemmae lacking . .... . ... . .. . . 
. . . . . • . . . . . . . . . . . . . . . . . . , . . ... . .. . .• . •. . . ... .. . . ... . .. .. . . .. . Myurella j11lacea (p. 
160. Stem and branch leaves different, stem leaves acuminate, spreading 10 squarrosc, 

branch leaves acute to rounded, imbricate and juJaceous . .. . . . . .. Hererocladium (p. 
160. Stem and branch leaves similar except in size .. . . .... . . . . .... . .. . ... . .. . . . . .. . . . . 

161. Plants large, stems up to 15 cm long, leaves ofteri 5 mm long or longer . . .... . . .. . . . . . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . • . . . . . . . . . . . Rhytidiadelphus lriquetrus (p. 

161. Plants small, stems up to 6 cm long, leaves mostly 2 mm long, rarely longer . . .... . . . . .. . . 
· ... · · . · . . ......... . .... . . . .... . .. • •.• ... . .•. ... ... .. . . . . . .. .. .. ... Ctenidiu1n {p. , 

Leaf Cells Smooth 

162. Plants on rocks submerged in nowing water or on rocks protruding from water or 
beside water . .... . .... . .... • ..•. • .. . . .... . •....... . .. . . .. . • . . . ....... . . . .... 

162. Plants not usually aquatic or semi-aquatic, occurring on rock, wood, humus or rarely 
soil .•..•.....•........... . .. • .•. .• .. . •. . . . . .. ..... . ..•. ..• .• . .• . .•.. . . . .. . . 

163. Plants small, stems up to 5 cm long, leaves in more than 3 rows, often as wide as long, 
costa usually distinct ...................... .. ...... . .............. Hygrohypnum {p. 5 

163. Plants large, stems usually more than 5 cm long, sometimes up to 20 cm, leaves in 3 rows, 
usually longer than wide, costa Jacking .. •. .. . .... .. . • . . . ... ... ... .... . . Fontinalis (p. 4 
164. Median leaf cells short, mostly fess than 6 times as long as wide . . . .....•. . •.•. . . . .. I 
J 64. Median leaf cells long, usually 6 or more times as long as wide . . . . . . . . . . . . . . . . . . . . . I 

16S. Plants large, leaves usually 1-2 mm long ... .. ... .... . . .... ... ...... .. . . . Leucodon (p. 4 , 
165. Plants small. leaves usually fess than I mm Jong ........... . .. .. .. .. . . .... . . . .... . .. .. I 

166. Plants julaceous .•••.......•.••.•.. . ...... .. . . .. . . .. ... . . . Myurella julacea (p. 4~ 
J 66. Plants not julaceous .••.... . ..•.•.. • .. . . . ..... ... .... . . . .. . .•.•• ... . •. .. .... . I 

J 67. Leaves squarrosc ..........•. . ...• . ... . .•.... . . .. . .... . . . Compylium hispidulum (p. 49 
167. Leaves not squarrose .......... . .•. • •.•.. . . . . • . ....... . ...... . .. . ... .. . . .. . . . . . .. . 11 

168. Leaves falcale·secund, stems often subpinnately to pinna1ely branched .. Hypnum (p. 60 
168. Leaves straight or somewhat curved bu1 not falcate-secund, stems simple or with a 

few branches . . . ..••................. ...... . .. . . . .. . ... . .. . . . . Plarydicryo (p. ~9 
169. Alar cells enlarged and inflated, often orange . . .. .......... .. ..... .. . .. . . . : ... . .. ... . 1-; 
169. Alar cells not enlarged or inOated .. .. ..... . . . ... .. . . .. ... ........... . . .. . . ...... .... IE 

Alar Cells Enlarged :1nd lnOated 

J 70. Leaves serrate 10 serrulate throughout . .... . . . .... . . . ..... Her:.ogiella striatel/u(p. 631 
170. Leaves entire or sometimes serrate only at apex . ... . .. ... . .... . ..... . . .... . . .. . . . 17 

17 l. Plants pinnately to subpinnately branched, leaves close, imbricatc, stem leaves apiculate ... . 17 
17 l. Plants irregularly branched, stem leaves not apicularc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 

172. Siems red, epidermal cells small and thick-walled in cross-scc1ion; alar cells 
orange .. •... . . . .. . ............. .. . ... .. .... . ..... . ....... . . .. Ple11rozium (p. 579 

172. Stems green to yellowish green, epidermal cells large and thin-walled in cross-section; 
.ilar cells hyaline or yellow ........... . .... . . . .. ............... Colliergonellu(p. 533; 

173. Plants large, stems often 10 cm long, leaves strongly conc.ivc, falcate, irregularly 
wrinkled . . ..... . ... . .. . . • .. • . . . ....•... . .. . . .... . ...... . . .. .. . ... . Scorpidium (p. 526) 

173. Plants small, stems seldom up to 8 cm long, lcavci: Oat or slightly concave, straight or 
f alcate, smooth . . . . . . . . . . . . . . . . . • . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 174 
174. Leaves cordate-ovate, spreading to squarrose .. .. . .. . . . . .. Compylium stellotum(p. 496) 
174. Leaves not cordatc-ovate, usually oblong-ovate or ova1c-lanccolate . . . . ... . . .. . . .... 175 
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175. Leaves falcate-secund, the tips turned toward the substrate .. . .. . . . . ............. .. .. .. . 176 .. 
J 7S. Leaves not or rarely f alcate-secund (sometimes only at tips of stems and branches) ... ... . . . I 77 

.-,('176. Stems with short, filamentous pseudoparaphyllia ..... . . . .. . . . ...... Brotherello (p. 588) 
..;.~~.i,, ~ 176. j,ems with foliosc pseudoparaphyllia or lacking pscudoparaphyllia ..... Hypnum (p. 605) 

J 77. 7tlar° cells usually coloured yellow. orange or reddish ..... . .. . .. . .. . .. . . . . .. . ... .... . .. 178 
177. Alar cells hyaline and not coloured . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 180 

178. Stem and branch lips with clusters of axillary brood branches .. ..... Platygyrium (p. 593) 
178. Stems and branches lacking brood branches .. . .. .. . : . .. . . .... ... . ... . . . .. . . .. . .. 179 

179. Stems with narrowly lanceolate, foliose pseudoparaphyllia; capsules long, usually 2 mm or 
more in length, exothccial cells nqncollcnchymatous; common . ........ .. Collie/odium (p. 603) 

179. Stems lacking pseudoparaphyllia; capsules short, seldom reaching 2 mm long, cxothecial 
cells collenchymatous; rare ............. . .. . . . ... . . . .. . .. . ....... Semo1ophyllum (p. 590) 
180. Leaves long-decurrent, margins recurved .. .. . . .. . .. Plogiothecium denticulotum (p. 583) 
180. Leaves not or shortly decurrent, margins plane or incurved . .... . ... . .. . .. . . . . .... . 181 

18 J. Leaves falcate-sccund; stems irregularly branched, branches few, seldom complanate . ..... . .. . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . • . . • . . . . • . . . . . . . . . . . . Hypnum (p. 605) 

181 . Leaves not falcate-secund or only at tips of stems and branches; stems pinnatcly branched 
or with many branches, somewhat complanatc .......... . .......•.. .. . Collie/odium (p. 603) 

Alar Cells Not Enlarged and Inflated 

182. Plants large, stems often red, 10 cm long or more, pinnately or subpinnately 
branched . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183 

182. Plants small to medium-sized, stems green or sometimes red, usually less than 7 cm 
long, irregularly branched or sometimes pinnately branched . . . . . . . . • . . . . . . . . . . . . . . 184 

183. Plants pinnately branched with numerous, close branches, stems yellow, green or brown, 
leaves strongly falcate-sccund, plicate ....•.. . ..•............ . ...... . ..• . . . Ptilium (p. 636) 

183. Plants pinnately to subpinnately branched with distant branches, stems red, leaves falcate 
secund or squarrose, smooth or plicate .• . .. . .. . .. . .. .. .. .......... Rhytidiodelphus (p. 640) 
184. Plants complanale, leaves strongly undulace; capsules immersed; plan1s on tree 

trunks .... . . .. .. .. . . .... . ............. . .. . ..... ... .... . . Neckero pennoto (p. 428) 
184. Plants not complana1e or if so, leaves nol strongly undula1e; capsules exsencd ... . . . . 185 

185. Leaves falcate-secund; stems often pinnatcly branched; capsules arcuate, sometimes 
straight, contracted under mouth when dry . ..... • . . •.... . ..... . ......... . Hypnum (p. 605) 

185. Leaves straight or falcate but rarely falcate-sccund; stems irregularly branched; capsules 
s1raigh1 or rarely arcuate, sometimes contracted under mou1h when dry . ..... .. . ....... .. 186 
186. Plan1s small, leaves less 1han I mm long .... .. . .. .. ... . . .. .. . .. Homomo/lium (p. 60 I} 
186. Plants medium.sized, leaves I mm long or more . . .. .... .. .. ........ .. . ... . .. .. . IS7 

187. Ou1er layer of stem cells large and thin-walled (best seen in cross-sec1io11) . ... .. . . . .. .... . . 188 
187. Outer layers of stem cells small and thick-walled ............... . . . ... . ...... .. .. .. .... 189 

188. Leaves entire to serrula1e; minute, axillary gem mac sometimes present: capsules 
smooth or with a wrinkled neck ..... ... .. . . .. ..... lsoprerygium m11ellrriu1111m (p. 621) 

I 88. Leaves serrulate to serrate; gemmae lacking; capsules striate . . ... .. .. . ........ . . ... .. . . 
........ . ..... . . .. ... .. .. . .....•.... . . .. .. . . . .. .. ... .. . Her..ogiello 111rf ocea (p. 630) 

189. Stem and branch tips with clusters of brood bodies (branchlets) in leaf axils . . . . .... . .. . ... 190 
189. Stems and branches lacking brood bodies .. . .............. .. . . ... ... . . ... .. . .. ...... . 192 

190. Leaf margins serra1e near apex; plants on soil ................ . ... lsopterygium (p. <i20) 
190. Leaf margins entire or minutely serrulate; planls usually on wood ..... .. ...... . .... 191 

191. Median cells 1hick-walled, pitted, several rows of rounded, quadrale, or rectangular 
cells at base . . . .... ... ..... . . .. ........ . .... . . ..•. ... ... ............ Leucodon (p. 4 I I) 

191. Median cells thin-walled, not pitted, few quadrate to rectangular cells at base . .. .. . .. . .... .. . . 
.. . .. .. .. ...... .. .. . . . .. . . .. ....... .. . . . ..... .. ..... .. . .... . . . .. . Plo;ygyriu111 (p. 593) 
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• ··-· ~~ .. ., '(uaura1c • ., ua uavrc un margins ot some leaves, often numerous and in 
several rows .•........•....•..•.......••.••.•...•..•.........•......... "; . .. . 

192. Alar cells mostly elongate, sometimes 2-3 quadrate cells in marginal row ........... . 
193. Siems with numerous. shorl, crowded branches that are usually curved when dry; plants 

on tree trunks ........ • •.•.....•.. .. ... .. ........ .. ..... .... ........ Pylaisiella (p. ~ 

193. Stems lacking numerous short branches; plants on bases of trees or soil over rock ..... . ... . 
194. Leaf margins serrate to serrulate throughout; foliose pseudoparaphyllia present ...... . 

. . . . . . . • . . . . . . . . . . , ........ , .. . .. . .. . .... , .. . .. .. .. ... .....• Taxiphy/lu111 (p. 6 
194. Leaf margins entire to serrulate near apex; pseudoparaphyllia present or lacking ..... . 

195. Plants complanatc, many leaves rounded and apiculate; conspicuous foliose pseudo­
paraphyllia present ....•... . . .•. •..•... . .. .. . . • ..• . . . . ..•... Neckera complanata (p. 4 

195. Plants tcrete, leaves long-acuminate; pscudoparaphyllia lacking or inconspicuous . .. . ..... . 
. . . . . . . . . . . . . • . . . . . . . . . . . . • • • • . . • . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . Entodon (p. s· 
196. Plants complanate • ..•. . .. .. .••.•.... . .......•..• . .. . •..... .. .. .. .... . .. . . . .. I 
196. Plants not complanate ...• . ....••....•..............•... •.. .......... . ... .. .. I 

197. Leaves decurrent, narrowed to an acute to acuminate apex; pseudoparaphyllia lacking; 
-·· · common ..•.• ..........••.•.•••.•.•.... . ..•...... . .. . .•..•.. .. . Plagiothecium (p. 5l 
197. Leaves nondecurrent, many leaves rounded and apiculate at apex; foliose pseudo-

paraphyllia present; rare .... ••. . ••..•..•..• . .•.. . ....•...... Neckera complonoto (p. 4~ 
12!:_ Stems with numerous, short, crowded branches that are usually curved when dry; 

plants on tree trunks; common ••••...... . ....... ...... .....•. . •• . Pyloisiel/a (p. 59 
198. Stems lacking numerous short branches; plants on soil or soil over rock .• . ....... .• . . . 

. . . . . . • . . . . . • . . . • • . . . • . . . . • • . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . /soplerygium (p. 62 
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Glossary 

Mou ohhe 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, without. 
Aba.xial - away from the stem or axis, opposed to adaxial; (sec 

also dorsal). (Fig. 40) 
Acaulucent - stemless or apparently so, e.g., Ephtmiuum. 
Ackular - needle-like. (Fig. 63) 
Acldophlle - a plan I of acid habitats, an ox;y/ophift. 
Acrocarpous - producing the sporophy1e at the end of a stem 

or main branch (opposed 10 plt1Jrocarpous). Acrocarpous 
mosses generally grow erect in tufts (rather than mats) and 
arc sparsely branched. (Fig. I) 

Acumen (pl. Acumens or Acumina) - a slender tapering point. 
Acuminate - slenderly tapered. (Fig. 74) 
Acute - sharply pointed (less than 90°). (Fig. 75) 
Ada.xlal - toward the stem or axis, opi: :,scd to abaxial; (sec also 

11tntraf). (Fig. 40} 
Adherent -slicking to another organ, as opposed tocohtrtnt, 

or sticking to an organ of the same kind. 
Adnate - fused with or attached to another organ. 
Advc:nllvc - a plant that is introduced often accidentally and 

imperfectly naturalized; not native. 
Aeruglnosc - bluish•green, the colour or copper rust (verdigris). 
Aggr~ate - c:lustcred; often applied to sporophytes, e.g. , 

AGGREGATE SPOROPHYTES - several sporophytes per 
perichaetium. (Fig. 185) 

Alar cells - cells at the basal angles of a leaf, often differentiated 
in shape, size or colour. (Fig. 43) 

Alnolate - with depressions on the surface. sometimes applied 
to spores. (Fig. 165) 

Amorphous - without definite shape. 
Amphithuium - an embryonic tissue of a developing capsule, 

surrounding the central tndothtcium. 
Amplnicaul - clasping the stem. (Fig. 21) 
Androecium - the male inflorescence. (Fig. 178) 
Androgynous - male and female sex organs in the same 

inflorescence. 
Anisophyllous - in Sphagnum, slcm and branch leaves 

morphologically different. 
Anisosporous - producing spores oftwooverlapping size classes 

in 1he same capsule (someiimcs associated with asexual 
dimorphism); dirfcren1ia1cd from the hctcrosporous 
condition of higher plants in which 1he microsporcs and 
megasporcs are or two dis1inc1 sizes and arc produced in 
different structures. 

A nnotinous - in yearly growths (!he junction with the previous 
year's grow1h evident because or crowded leaves or 01hersigns 
or interrupted growth). (Fig . 16) 

Annular - ring-like. 
Annulus (pl. Annuli) - a ring of differentiated cells be1wccn 1hc 

mou1 h of lhc capsule and Che opcrculum. ;iiding in dehi\Ccnce. 
(Fig. 221) 

Anlhtridium Cpl. Antheridia) - the male reproductive organ, a 
globosc 10 cylindric, slalkcd srructure producing spermJ 
(onthtro:oids) . (Fig. 179) 

Anlro~ - directed forward or (in reference 10 papillae) 111ward 
lhc leaf tip . 

Apicul:nt - abruptly short•poimcd (muaonut#' is even ~horcrr; 
<'Uspu!ote ,~ longer and s1ou1cr). (Fig. 81) 

Apiculu~ - a shor1, ahrup1 point. !fig. flt) 
pophysis ~ a S'l-clling or expansion at lhe ba~c of 1hc , ap,ulc 
taho called hypuphylis). (Fig . :?07, 2081 

Apprndirulalt - with shori , cransvc:r~c: proJc:c.:1iom . mually 
rcfcmng 10 cilia ot rndoiCOmc. lfii:. 221JI 
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Appresud - lying close together; closely applied to the stem. 
(fig. 18) 

Approxim1uc - close 1ogc1her. 
Arboreal - growing on irccs. 
Archc,:onium (pl. Archegonia)- the female rcproduclive organ, 

a flask-shaped structure producing an egg. (Fig. 182) 
Arcuate - curved like a bow. (Fig. 199) 
Arenicolous - growing on iand. 
Areolae - small, angular areas forming a network. 
Areolacion - the cellular network or a leaf. 
Aris1a1e - bristle•poin1ed, ending in an awn (aristo). (Fig. 72) 
Aniculate - with thickenedjoinu, jointed, usually referring 10 

exostome. (Fig. 228). 
Ascending - directed upward. 
Asuu:al - involving no sexual ac1ion; also possessing neither 

male nor female organs. 
Aslomous - wi1hou1 an operculum, hence indehisccnt; also called 

cltistocarpous. (Fig. 213) 
Allenuatc - narrowly tapered. (fig. 6) 
Auricle - a small, car-like bulge or lobe at 1hc basal margins or 

a )car. (fig. 107) 
Auriculalc - with basal auricles. (Fis. 107) 
Autolcous (or Autoeclous)- with archcgonia and antheridia in 

separate inflorescences on the same plane (see cladautoicous, 
gonioautoicous, pseudautoicous and rhizautoicous}. (Fig. 
170, 171) 

Awn - a bristle· or hair-point, usually formed by an cxcurrcnc 
costa. (Fig. 72) 

Axil - 1he upper angle between leaf and stem. (Fig. 40) 
Axillary - in the leaf axils. 

Basal Membrane - a delica1c bu1 often wc/l~evelopcd membrane 
at the base orthe inner peristome of many mosses, commonly 
terminating in segments and cilia. (Fig. 223) 

Beak - the prolonged apex of an opcrculum; also called a 
rostrum. (Fig. 20S) 

Bi· - a prefix meaning 1wo. 
Blcostale - with two nerves or costac. (Fig. 47) 
Bicrurous - with two divisions (or "legs"). 
Blfarious - in two rows . 
Blfid (or Bifurcale)- forked, divided into two parts. (Fig. 230) 
Bigeminale - doubly paired in 4's. (Fig. 220) 
Bllobed - wi1h two lobes. (Fig. 6S) 
Blnale - in pairs. 
Bipartite - in two parts. 
Bipinn111e - twicc-pinna1cly branched. (Fig. S) 
Biscrlate - in two layers. 
Bloom - a covering or wuy ma1crial causing a whi1ish or bluish 

overcast; sec also glaucolJ:s. 
Bo,: - a waterlogged open type or vege1ation poor in mineral 

nu1ri1ion because all water is derived Crom prccipication, 
ra1her 1han from the soil; often used in this work and 
elsewhere for poor fens (which sec). A bog is usually 
dominated by Sphagnum . 

Bordered - having margins differen1ia1cd Crom the rest of 1hr 
leaf in shape, size, colour, or thickness or cells (Fig. J:!.l 

Bortal · northern, especially rcferrinl! to the borcalconifcrom, 
forcsc which cx1ends around the Northern Hemisphere. rrom 
lhe crcclcss tundra to temperate latitudes (and deciduous 
forests). 

Bracrs - spccialiicd leaves surroundin!! rcproduc11vc oq?:in, 
(Fig . 178, 181) 

Brood Bodies - rcdui:ed bud~. lca\·cs (propaxulu) or branLh~~ 
(brood hra11cMrll) fftl! . 16R) or small. glohmc, c:lhp,u,dal, 
ur cylindric to filarncmous. septa Ir t,001c, (J11•111111u1·1,.:,, mi: 
in vi:iciativc rcproducrion (h~ I Ml 

Bryar 
do 
thr 
en< 
Ian 
(Fi 

Bulbll 
Bulbil 

scr· 

Caduc 
C1esic 
Carsp 
Calcar 

doh 
Calcir 
Calclp 

(cal 
Callos, 
Calypt 

dcvc 
true 
clon 
over 

Campa 
Canalh 
Cancsc 
Capilla 
Capital 

like, 
Capsuh 

spor 
then 
opof. 

Carinat 
Cartilae 
Castan, 
Catcnul 
Caulesc 
Caulid • 
Caulint 
Central! 

axis c 
Cernuol 
Chartac, 
Chloror. 

enclo: 
lcar •• 
tosm 
the le. 
Para/, 

Chloropl 
Cilia (sin 

withd 
applic 
(Fig.; 

Cili11, -
Clnrrcou 
Circinalt 
Circumb1 

circum 
Clrralr (G 
Clad:iuto 

branch 
Cl:.idorar~ 

shor1 b 
Clavatt f• 

upwan 
Clris1ocar 

dehi~tr 
Cu:.ilr~rtd 



Bryattous (or Bryold) Ptristo111t - like a Bryum, i.e., a "perfect" 
doublt peristome, with 16 lanceolate teeth, papillose 
throughout, trabeculate at back, and a well-developed 
endostome consisting of a high basal membrane and 16 
lanceolate, kc:cled segments alternating with one: or more cilia. 
(Fig. 223, 226) 

Bulblrorm - bulb-shaped. (Fig. 33) 
Bulbll - a small, reduced bulb,shaped bud, usually axillary, 

serving in vegetative reproduction, e.a. Poh/ia andaluska. 

Caducous - deciduous, regularly falling off. 
Cacsious - bluish or bluish-glaucous. 
Cuspilose - tufted, growing in cushions or sods. 
Calcareous - conraining calcium carbonate; limc:stone or 

dolomite rocks . 
Cakit'olous - living in calcareous habitats. 
Calciphilt - a plant of c:alcarcous habitats; opposed 10 ca/cipho/N 

(ca/ci/ugr), a plant not o«upying calcareous habitats. 
Callose - hard and thick. 
Calyptra (pl. Calypirae) - a membranous hood over 1he 

developing sporophyte, developed from the archegonium, in 
true mosses ruptured near the base, carried upwilrd on the: 
elongation of the seta, and continuing growth 10 form a cap 
over the capsule. {fig. 191-194) 

Campanulate - bell•shapcd. {Fig. 214) 
Canallculatc - channelled. (Fig. 106) 
Can~nt - hoary because of hyaline hair-points on 1hc 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 urn or th«a and a sterile basal portion called 
the n«k (which may be considerably differentiated as a broad 
opophysis or hypophysis). (Fig. 19S) 

Carinate - keeled like the bottom of a boat. (Fig. 104) 
Cartilaginous - firm and tough. 
Castaneous - chestnut-brown. 
Cattnulatc - chain-like. (Fig. 20) 
Caulncent - having a Siem. 
Caulid - haploid stem or bryophy1e. 
Caullne - referring to the stem. 
Central strand - a small group or elongate cells forming a central 

axis or some stems. (Fig. I SO) 
Cernuous - nodding or drooping. (Fig. 219) 
Chartac,ous - papery. 
Chlorocysts - small, elongate, green cells forming a network 

enclosing the large, hyaline cells (/tucocysts) of a Sphagnum 
leaf, also called grrtn ulls or chlorophyll ct/ls; also applied 
to small, green cells enclosed by layers of hyaline cells in 
the leaves of Leucobryaceae or mingled with 1hem in 
Paraltucobryum. (Fig. 1.51, 1.52) 

Chlorophyllosir - green, containing chlorophyll. 
Cilia (sing. Cilium) - delica1c, thread-like structures alu:rnatmg 

wi1h the scgmcnu of the inner pcristomc: or many mosses; also 
applied 10 hair-like appendages fringing lea~c:s or calypirac. 
(Fig. 223} 

Ciliate - fringed with hairy appendages. (Fig. 100) 
Cincreous - ashy-gray. 
Circinate - curved in a circle:. (Fig. 70) 
Circumborcal - widespread in the Northern Hemisphere:. 

circumpolar. 
Cirnlle (or Clrrost) - curled. (Fig. 112) 
Cladautoicous - with the male innorcsccnce on a separate 

branch. (Fig. 171) 
Cladocarpous - producing the sporophyie 31 the cm! of a !.pec1al, 

shorl branch. (Fig. J) 
Cl:nalt (or Clnifurm) - slender , elongate, and thickened 

up ... ·ard, club-like. (Fig. 62) 
Clristorarpous - lacking an operculum and hence., irrc:sularl~ 

dehiscc:nl (opposed 10 st~~orurpous). (Fig. 2131 
Cualcsctd - fused 1ogi:1hc:r. 
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Coarctale - pressed together, squeezed in, constricted, some• 
times applied to strangulate capsules (e.g., Orrhotrichum). 
(Fig . 209) 

CO(hlrarifurm - round and dc:cply concave, shaped like the bowl 
of a spoon (not snail-like or spiraled as the derivation would 
suggest). (fig. S4) 

Cohertnt (or Cohering)- sticking togc:1her, sticking to another 
organ of the same kind . 

Colltnchymatous - with cell walls thickened at the corners: in 
liverworts such thickenings are called trigonts. (Fig. 140) 

Collum - the tapered base or nrck of a capsule. (Fig. 19S) 
Columtll• - the central axis or a capsule around which the spores 

develop. (Fig. 198,212) 
Comb-librll - a ridge-like growth on the branch leaf hyaline cell 

walls adjacent to the chlorophyllose cells. (Fig. JS6, IS7) 
Commlssure - margin: in branch leaves of Sphagnum, the 

"scam" formed by the adjacent walls or hyaline and green 
cells; hence, pores along the commiuures arc arranged along 
the lateral margins of hyaline cells. 

Comose - hairy, but used by bryologists 10 ref er to leaves larger 
and more crowded, forming a tuft or coma at the stem tip; 
CJCtremely comose stems may be rosulatt in appearance. 

Complanate - nauc:ned together or compressed in one plane. 
(Fig. 24) 

Complicate - folded lengthwise. (fig. 102) 
Complic:ate-Carinate - sharply folded along a keel. (Fig. 103) 
Compressed - flattened . 
Concolorous - of the same colour. 
Conduplicate - strongly folded along the middle. (Fig. 101) 
Connuenl - merging. (Fig. 23) 
Connale - fused, joined together. 
Connlnnt - approaching or meeting at the tips, directed 10 a 

single point, converging. 
Conslrlcted - abruptly narrowed. (fig. 209) 
Contorted - bent into irregular curves, irregularly twisted. 

(Fig. 112) 
Cordatc - heart-shaped. (Fig. 47) 
Coriaceous - tough, leathery. 
Cortex - differentiated outer layers or a stem or branch, 

surrounding a central cylinder. (fig. ISO) 
Cortical - referring to the outer cells or stems or branches. 
Corticolous - growing on bark. 
Cosmopolitan - occurring in all major noristic zones of the 

world. 
Costa (pl. Costae) - nerve of a leaf, sometimes double, 

sometimes single: forming a midrib. (Fig. 42) 
Coslate - with a costa . 
Crenate - with rounded teeth. (Fig. 122) 
Crenulat, - with minute, rounded teeth. 
Cribro5e - finely perforated, sieve-like. (Fig. 232) 
Crisped (or Crispate)- wavy (like crisp bacon); often used more 

loosely 10 mean variously curled, twisted and con1or1ed. 
(Fig. 112) 

Cryptopore - having immc:rsm s1oma1a, with the guard cells 
sunken below the level of the c:•01hccial cells and often : 
covered by them (opposed to phanc:roport). (Fig. 126) 

Cucullatc - hooded or hood-shaped; a cur:ullatt allypira is conic 
and split up one side, resembling a monk's hood (Fig. 192); 
also used to describe leaves concave at 1he tips (fig. 109). A 
mitratt calyp1ra may be entire: at base or several-lobed. 

Cultriforin - shaped like II knife, in bryology meaning curved 
and .isymmetric, like a short. broad scimi1ar (.ipp3rcn1Jy an 
incorrect form resulting from a confusion with cultiform, or 
shnpcd like a ploughshare). (Fig. 61) 

Cunntt - wedgc:-sh:ipcd, cuneiform. 
Cupulalr - cup-shaped. rounded and \WOiien. (Fig. :?15) 
Cushion - wi1h stems ~ creel bu1 somewhat radia1ing to form 

small hemispheric.ii tufts (as in Orthotrirhum). 
Cu~pidatr - cndm, abruptly in a siuu1, rigid point. (Fig. 82) 
Cutidr • 1hc non-cellul.ir covering of such organ~ :n ka\·cs or 

casnulc~. often variou~ly roughened; C'pidcrmal cells of stems 
arc: ~omc11mcs refrrred 10 a1. cumulur or m r11cul l'elh . 



Cyalhlform - cup-shaped. (Fig. 215} 
Cy11nrous - curved downward like a swan's neck. (Fig. 184) 
Cymblrorm - concave and broadly boal-shapcd. (Fig. 44) 

Drriduous - falling off. 
Decumbtnl - ascending rrom a prosmne base, lying pros1ra1e 

bul with ascending lips. 
Decurnnl - with lhe margins exlending down 1he stem below 

lhe leaf inser1ion as ridges or narrow wings. (Fig. 108) 
Dccurvcd - curved downward. (Fig. I I} 
Dcnud - benl or curvcd downward. (Fig. 90) 
Ddolialc - denunded of leaves. 
Dchlsc:enl - spliuing open, referring 10 capsules opening by 

valves or by an opcrculum, or irregularly. 
Dcllold - equilaierally 1riangular. (Fig. 45, 155) 
Dendrold - branched above a trunk-like base and resembling a 

tree (e.g. , Climacium). (Fig. 28) 
Dentalc - with sharp teeth directed ou1ward. (Fig. I 16) 
Oen1icula1r - linely dentale. (Fig. 115) 
Denuded (or Dcnudalc) - with leaves worn ofr. 
Depaupcrate - poorly developed. 
Dcpremd - naucned, low. 
Descending - dircaed downward. 
Du.troDe - twisted 101he right (opposed 10 sinistror.sl!). 
Diaphanous - transparent. 
Dlaspo~ - any agenl which moves reproductive germ plasm 

rrom one place to another. 
Dlcholomous - equally forked, with paired branches. (fig. 14) 
Dlmldlalc - split on one side (cucullatc calyptrae arc dimidiatc 

and hooded). (Fig. 191) 
Dimorphous - or two forms. 
Dloic:ous (or Diotdous) - with archegonia and antheridia on 

separate plants. (Fig. 176, 177) 
Dlscoid (or Dlsc:lfonn)- nanened and disc-like or plate-like (Fig. 

183); male innorcscence may be di.scoid(resembling small 
flowers), cupulate (rounded and swollen), or gemmiform 
(small and bud-like). 

Dlsj11nc1 - a discontinuous distribu1ion of an organism. 
Dislal - away from the base or point of attachment (opposed to 

proximal). 
Dislichous - in two opposite rows (e.g., Fi.ssidtns). (Fig. 39) 
Dlvaricate - widely spreading from each other. 
Dinrgcnl - spreading from each other. 
Dlvisural Line - the median line or a perisrome tooth, usually 

zig-zag, sometimes furrowed. (Fig. 223) 
Dorsal - the buck, /ok'tr or abaxialsurface of a lcar, the ourtr 

surface of a peris1ome 100th, or the upptr surface of a 
nauencd plant body. (Fig. 40) 

Dorsal Lamina - in Fwidtns 1he portion of the leaf blade at I he 
back of the costa, opposite 1he sheathing base. (Fig. IOS) 

Dorsal Plalrs - the outer surface of ellostome sceth. 
Oorshenlnil - nauened, with dis1inc1 upper and lower surfaces. 
Doubl,· Serr.ire - wi1h teeth overlapping and joined in pairs. 

(fig. 121) 

E· - a prelix, meaning not, without. 
Echinatt - roughened by blunt, spiny projections. (Fig. 162) 
Echinulatc - minu1ely spiny. 
Echlorophyllosc - .... i,hout chlorophyll. 
Ecoslatr - wichout a costa. (Fig. 73) 
Edenlale • wi1hou11Ce1h hcc also tntirt). (Fig. 114) 
Elliplit'-esscntiallyoblong but con\'U at sides and rnds. (Fi11. -l8) 
Ellipsoidal - a solid having an elliptic outline::. (Fig. 164) 
Emarxinalc - bro:id a1 the apex and shallowly notchr:d (dr:cpcr 

than retuse) . 
Emrr,:rnl • panially expmcd, rd erring 10 capsule~ only p:ir1ly 

cxcerdintt the tips of 1hr perichactial leavr:s. (Fig. 187) 
1-.:ndtmk - limited 10 a 1,inglc country or noristic arra. 
Endustnmc • lhe innr:r l\('ri\loml' (usually consisrin~ of scl!mcnti., 

often from a basal mcmbr:mc, frequently ahcrn:11in11 with 
o:ilial (Fig. 224) 
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Endolhccium - the inner cell layer of lining of a apsule, forming 
a spore-sac; usually applied to the inner embryonic tissue of 
a young capsule (surroun*d by the amphithtcium). 

Enco-11, - Jacking a costa (sec also rcostalt). (Fig. 73) 
Enslform - sword-shaped. (Fig. 60) 
Entirr - not at all toothed when referring to leaves (Fia. 114}; 

not lobed or divided when referring to pcristome teeth. 
Epcrislomalc - without a peris1omc. 
Ephemeral - las1ing a few days; short-lived. 
Epidumls - a single layer of cells at the surface (particularly 

applied to sicm cross-sec1ions). (Fig. 150) 
Epiphragm - in Polycrichaceac, a circular membrane formed by 

the expanded tip of chc columella, partially closing the mouth 
of the capsule after dchiscence. (Fig. 204) 

Equilant - slraddling like a rider on horseback, ref erring 10 1 he: 
conduplicaic and slrongly sheathing leaf bases of Fi.ssidens. 
(Fig. 105) 

Ertel-Spreading - spreading at an angle of about 45• or less, 
crccto-patenl. (Fig. 26) 

Erose - irregularly no1chcd or ragged, as though gnawed. 
(Fig . 98) 

Eulrophlc - rich in minerals, hence :t basic or alkaline. 
Exannulate - lacking an annulus. 
Exasprrale - roughened. 
Exc:ava1e - abrupcly hollowed out. 
Exc:urrtnl - extending beyond 1hc: apex or end of lamina. 

(Fig. 87, 88) 
Exospott - the outer wall or surface of a spore. 
Exostome - the outer peristomc, consisting or lttlh (only rarely 

undivided). (Fig. 224) 
Exolhecium- 1he outermost layer of the capsule wall, made up 

of exothttial cells. (Fig. 198) 
Exscrted - projecting and exposed, applied to capsules which 

project beyond the tips of the perichaetial leaves. (Fia. 188) 
Exsiccati- dried specimens: usually referring morcspc:cilically 

10 widely distributed, published sets of specimens, with 
printed labels, used as standards for comparison and often 
cited in monographic works. 

Falc:ale - curved like 1he blade of a sickle. (Fig. 71) 
Falcalc-Sttund - scrongly curved and 1umcd 10 one side. (Fig. 25) 
Fascicle - a small bundle or cluster. (Fig. 9) 
Fasciculate - bunched together, in bundles or fascicle.s. 
Fasligi11c - wich branches nearly parallel and of :t equal length; 

also erect and columnar, because of the tyPe of branching. 
(Fig. 13) 

Fen - an open boggy habi1a1 receiving nutrients from ground· 
water (soligtnous), hence more mineral-rich chan a bog 
(ombrotrophicin nutrition, rctciving water and nutrienls only 
by precipitation). BOGS arc acid; FENS may be: acid to 
neutral or alkaline. RICH FENS arc dominated by sedges, 
wich Sphagnum a minor elcmcnl. POOR FENS (often called 
bogs) arc Sphagnum dominated and arc noristically similar 
to true bogs buc richer in species. 

Frncstratc - with broad, window-like openings (a more extreme 
condition lhan ptrforott). 

Frrruginous - rusty. 
Fibril - fine, fiber-like thickening of walls or hyaline cells of 

Sphagnum. (Fig. 151) 
FibrilloK • wi1h fine, fiber-like wall 1hickenings (/ibril.s); applied 

10 hyaline cells of Sphagnum in which the fibrils may be spiral 
or annular. (Fig. 151) 

t"iliform - slender and elongate, filamcnlous, 1hrc:id-like. 
Fimhrialc - fringed. (Fig. 96) 
t"lucid - soft. limp, flabby. 
tlaic:lllform for naic:llalt)- like 1he lash or a whip. (Fig. 12) 
tlairllum (pl. Fl:i!,!rlla) - 3 slender branch; referring 10 minute:, 

axillary brood-branches and sometimes 10 long, slender, 
1:ipc:rmi: s1c:ms or branches; a long, whip•lil.c s1ruc1ure 
conrrolling thr rnovcmcnl or the sperm cell. (Fig. 10) 

t 'lt\uu~r ~ht:llll)' :md irrc~ularly hcnt, t11,·is1rd, or ~avy (Fig. 
11 J) 
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FolloSt' - leafy. 
Fool -1he bual absorbing organ of 1he sporophyle. (Fig. 196, 

197) 
Fovu - a depression or pil. Cfig. 167) 
F oveol ace - pilled. (Fig. 16 7) 
Frondlferous - producing fronds. 
Frondlform - like the fronds of ferns. (Fig. 23, 35) 
Frondose - closely and regularly branched in one plane and 

resembling a fern frond. 
Fruil - the capsule (or more loosely 1hc sporophyle). 
Fu~acious - vanishing or readily falling away. 
Fulvous - 1awny, dull yellow.brown. 
Fundus - the base or a pcris1omc tooch. (Fig. 223) 
Furc11e - forked. (Fig. 143) 
Furfuraceous - scaly. 
Fuscous - dull, dark•brown, oflen tinged with black. 
Fusiform - narrow and capered at both ends, spindlc•shapcd. 

(Fig. 138) 

G11me1:ingi11 (sing. Game1angium) - anthcridia and archcgonia. 
Camctophyte - 1he dominant, sexual generation; in mosses, Che 

green, leafy plant (Fig. I, 2); in liverwons, the gametoph)'tc 
may be leafy or challose. 

Gasteropodous - bulging on one side (like a stomach); see also 
gibbous and 11en1ric:ost. (Fig. 217) 

Gemlnale - in pairs. 
Gemma (pl. Gcmmac) - a small, globosc, elliptic, or cylindric 

body of a few cells serving in vegetative reproduction (see also 
brood•body and propagulum). (Fig. 169) 

Gemmlferous (or Gemmlparous) - bearing gemmae. 
Gemmlform (or Gemmareous) - bud-like. 
Genlculate - 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). 
Globosc - spherical. (Fig. 216) 
Conioautoicous (or Gonloautoecious) - monoicous, with the 

male inflorescence small, gcmmirorm, and axillary. (Fig. 170) 
Gonid!a - rarely used to refer to gemmae. 
Granulose - roughened wi1h minule, blunt projections (i.e., 

minutely grainy). (Fig. 163) 
Gregarious - growing close together but not in tufu 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, emp1y, ra1her1hin-walled cells in a median 
row (as viewed in cross-section) in the costa of many mosses. 
(Fig. 130) 

Gymnossomovs - lacking a pcris1omc. 
Gynoecium - the female inOorcsccnce (more or1en applied 10 

hepatics). (Fig . 181) 
Gyrale - circmate, coiled. (Fig. 70) 

Habll - she aspect or aencral appearance of a plant . 
Habllat - cnvironmen1. 
Hamate - hooked. 
Hastatt - abruptly broadened and auriculatc a1 base, shaped like 

an arrow. (Fig. 66) 
Hclicoid - spirally twisted . (Fig. 111) 
Heliophilous - prdernng sunny places, photophilous. 
Heml-lsophyllous • in Sphugnam, stem leaves morphologically 

somewhat similar 10 br:inch leaves. 
lletcrugcncous - dis~im1lar. 
Heceruicous (or Hetnuecioust - wilh several forms or 

inOorcscencc on the s:imc pl:int (or various plan1s of 1hc same 
species); also calll'd pof.vo1C'OUS and polygamous. (Fig. 174) 

llrttromallous - pointing in all dircccions (opposed to 
homumollous, all poinling lhc same way). 

llhpid - wilh short, surr haiu, bristly. (Fig. 194) 
Hoary - whitish or grayish. 
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Homogeneous - uniform. 
llomomallous - poin1ing the same way. 
llumlcolous - growing on the ground. 
Hyallnir - colourless and transparent. 
Hyaloc:ysl - in Sphagnum leaves, a large, empty, colourless 

watcr·storage cell enclosed in a neiwork of green chlorocys1s; 
also called hyalinu:tlls. (Fig. 151, 152) 

Hyaloderm - in Sphagnum, a cortell oflarge, empty, colourless 
cells. 

Hydrlc - very wet or aquatic. 
Hydrophyte -an aquatic plans , growing submerged or floating. 
Hydrophllous- in waicr, submerged or floating. 
Hydrolds - tracheid-like conduc1ive cells in the axial strand of 

many mosses, sometimes also in rhe cos1a but nol usually in 
c:on1act wich the central strand. (Fig. 150) 

Hygrophyte - a plant of wet habita1s bus not in water. 
Hygrophilous - adap1ed to wet (but not aquatic) habi1au. 
Hygroscopic (or Hygromctric)- changing position with a change 

in humidhy, readily absorbing moisture (e.g., pcristome 
teeth). 

Hypnaceous (or Hypnold) Peristomr - like a Hypnum, i.e., a 
"perfect" double pcristome, with 16 lanceolate 1ecth, cross­
striola1e al base, papillose above and trabcculate at back and 
a well-developed endostome consisting of a high basal 
membrane and 16 lanceolate, keeled segments alternating 
with one or more cilia. (Fig. 223, 225) 

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

lmbricale - closely apprcssed and overlapping. (Fig. 17) 
lmm•r&lnate - without a border. 
Immersed - completely covered; immersed capsules arc exceeded 

by che tips or the pcrichac1ial lcavc:1 (Fig. 186); immersed 
stomata have guard cells ± sunken below the level of the 
exothccial cells (Fig. 126). 

lnaperturale Sporn - lacking "apertures" or thin spots in the 
exine (the most common cype of moss spore). 

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

Inclined Capsules - less than vertical, between erect and 
horizon1al. (Fig. 200) 

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

lncrassalt - lhickened. 
lncurved - curved upward and inward, applied 10 leaf lips and 

margins. (Fig. 92) 
lndthlscens - without an opcrculum. 
lnnated - swollen. 
lnnexcd (or lnroldcd)- bent upward and inward, applied to leaf 

margins (opposed to rtfltxffi, bcnl under and inward). 
(Fig. 92) 

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

Innovation - a new shoot, a branch formed afser she maturity 
or sex organs, usually at 1he base of an innorcsc:ence. (Fig. 8) 

lnope~1llate (or Deoptttialale) - wilhout the opcrculum, 
ref erring to a capsule after the opcrculum has f allcn. (Fig. 224) 

Insertion - the place of attachment of a leaf, branch, or 
peristomc. · 

Intricate - interwoven, tangled . 
Involute - in rolled, applied to leaf margins (opposed 10 rtvolutt). 

(fig. 93) 
lsodiametrlc - abou1 as broad· as long (including square, 

rounded, or hexagonal). (Fig. I 35) 
lsophyllous - in Sphagnum, stem and branch leaves morpho­

logically similar. 

Juitum (pl. Juga) - a p;iir of leaves, rarely applied 10 leaves of 
Fissidtns. 

Julacn>us - smoo1hly cyhndric, like a worm or a cat Ian, referring 
10 stems or branches with crowded and imbricalc leaves. 
(Fig. 191 
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KttlNI - iharply folded alonG the middle, hlte the keel of a boat. 
C'OflflOlt. (Fig. 104) 

brrr•lr - deeply and irregularly sladied or torn. (Fig. 99) 
udnialt - diucaed into fine, deep, irregular divi~ions (lacmiut), 

ciliate•fringcd. 
Larunuse - with irrc:1ular lumina because: of deeply porosc: cell 

walls, or perforated, sometimes referring 10 cells with very 
thick walls (the: lumina resembling a blank space or cavity). 

umrllae (sing. Lamc:lla) - grcc:n ridges or plat c:s on I he: cos la or 
lamina of some moss leaves (Fig. 94, 95); 1hickenc:d pl:uc:s on 
pcristome 1c:c:1h, derived from cc:11 walls. 

Lamc:llose - composed of or furnished with lamcllac:. 
Lamina (pl. Laminar)- the lc:af blade (a.s distinguished r rom I he: 

COSIO). (Fig. 42) 
Lanccolah: - lance-shaped, narrow and capered from 1hr base 

(narrower 1han ovatt). (Fig. 59) 
Lanuglnosc - woolly, 1omc:n1osc:. 
Lateral - at the side; opposed to ttrminal. 
Lax - soft or loose, usually referring 10 large: chin-walled cells. 
Lenticular (or Lenclform)- doubly conve,i, lens-shaped. {Fig. 

154) 
uptodc:rmous - thin-walled, referring 10 leaf cells and abo 10 

capsules with soft or delicate walls (opposed 10 pachyder­
mou.s). 

uucocyst- the larsc:, empty, hyaline leaf cells of Sphagnum, 
Lcucobryaccac:, and Poraleucobryum (also called hya/ocy.sts). 
(Fig. ISi, IS2) 

Lid - operculum. (Fig. 200) 
Llgulate - strap-shaped (longer and narrower than lingulate). 

(Fig. 5S) 
Umb - the: upper part of a leaf, contrasted with the: base. (Fig. 94) 
UmbaCt - bordered. (Fig. 42) 
Untar - vc:ry narrow and elongate, with nearly parallel sides 

(narrower than ligulatt). (Fig. 56) 
Ungulate: - tongue-shaped, oblong with a broadened apcll. 

(Fig. 58) 
Lumen (pl. Lumens or Lumina)- the cell cavity. (Fig. 141) 
Lunate (or Lunulatc) - cresccru-shaped. (Fig. 147) 
Lurid - dingy brown or yellow, pale. 

Macronc:mata (sing. Macronema) - large:, frc:cly branched 
rhizoids produced around branch primordia and in the leaf 
axils (Mniaccac:). (Fig. 37) 

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

Mammlllosc: (or M1mmllla1e) - convex with a blunt central 
projection. (Note: also correctly spelled mamilla, mamillosc, 
CIC.). (Fig. 148, 149) 

Mat - a densely interwoven, horizontal form of growth 
(cf. Hypnum). 

Median - middle. 
Median Lc:af Cells-cells in the upper middle of the: leaf; in leaves 

with a well-developed costa, those bc:1 ween cost a and margin 
about ·2/J up the leaf. 

Membrane: Gaps - irregular openings in the: outer walls of hyalinc: 
cells of Sphagnum seem leaves. (fig. IS)) 

Mc:ristem - the: growing poinl or a zone of continuing growth. 
Mesic - moist, neirhc:r very wet nor very dry but intermediate. 
Mc:sophyelc - adapted 10 a tcrnpcra1c: climate: or a relatively moist 

habi1111. 
Mesotrophic: - more: or less neutral in rc:action, neither acid nor 

basic {cf. tutrophic and oligotrophic) . 
Mkromc:ter - one-thousandth of a millimeter (represented by 

1-1m): replaces micron~). 
Micronc:mala (sing. Micronema) - small, sparsely branched 

rhizoids scauc:red.along the: stems without any definite 
loca1ion in relation 10 the: leaves or branch primordia 
(Mniaccae). {Fig. 37) 

Midrib - a mid.vein or single: costa. (Fig. 42) 

Mltralt' (or Milrlfnrm) - conic and undivided or equally lobed 
al ba~c:. ,icnilur 10 a bishop', mncr. rdcrring 10 calypirac 
(or,pmc:d 10 ruculfatt or split on one: side). (Fig. 193) 

Monilirorm - re,embhng a siring of beads. 
Munolruus (or MonuC"riuus)- wllh antheridia and archcgonia 

on the same plane. including autoicous, synoicous. paroicous, 
and polyo1cous (opposed 10 d101,uus). (Fig. 170-175) 

Munolrlr Spores - having a single: scar on the surface of the: c:,iinc: 
(as in Funuria hygromttrica and Bryum c"espitiC'ium). 

Monopudial Branching - differc:n1ia1ion into primary and 
secondary shoo1s (or stems and branches). 

Morpholon - form. scructurc:. 
Mucro - a short, abrupt poinl. (Fig. 76) 
Mucrumllt - ending abruptly in a short poinl usually caused by 

a shortly c:xcumnl costa (Fig. 76); APICULATE indicates 
a somc:whal longer tip (Fig. 81) and CUSP I DATE a longer, 
SIOUtc:r. tooth-like lip (Fig. 82). 

Multi- - prefix meaning many, as in multicellular, multistratost. 
Murkulalt - roughened with minu1c, sharp poinrs (diminutive: 

of muric-att). 
Mulicuus - wi1hout a poinl or awn. 

n - number of chromosomes in lhe gamc:tophyte or haploid 
generation; whc:n a number like 19 + 2 is given, + 2 indica1cs 
the presence: of m<hromosomc:s which arc: minute:, accessory 
chromosomes. 

2n - number of chromosomes in 1he sporophyte or diploid 
generation. 

Naked - lacking various organs or appendages; a noktd colyptro 
lacks hairs. 

Nanandry- se,iual dimorphism, with male plants dwarfed (sec 
also phy/lodioi(ous and pseudomonoicous). 

Navlcular - boat-shaped. (Fig. 44) 
Neck - the: sterile basal ponion or a capsule:, sometimes 

considerably differc:n1ia1ed. (Fig. 195) 
Nervt - costa. (Fig. 42) 
Nldula111- nesting, rarely used to refer 10 the bud-like: planu or 

Ephtmtrum nested on an abundant protonematal mat. 
Nltrophilous - preferring substrata rich in nitrogenous 

compounds. 
Nodt - the joint, often swollen, where ~gments of the: peris1omc 

arc: united. (Fig. 231) 
Nodose - with knob-like thickenings. (Fig. 231) 
Nodulo~ - minutely knobbed. 
Nutant - nodding, drooping. 

Ob- - a prc:fi,i indicating inversion, as in obovote (Fig. 52) (egg­
shaped, with the broader por&ion at the: apu rather than the 
base), obconic, obcfavote, obcordate, etc. 

Oblate: - wider than long. 
Oblong - muc:h longer than broad, with nearly parallel sides. 

(Fig. 50) 
Obscure - dark, indistinct. 
Obsolete- scarcely evident, almos1 lacking (usually referring to 

the cos1a). 
Obtuse - broadly pointed (more than 90~ ): used by some aurhors 

10 mean blunt or rounded. (Fig. 77) 
Ochraceous - brownish-yellow. 
Oli&o- - a prc:fia: denoting few. 
Ollgoporous - with a few pores. 
Olii:otrophic - poor in minerals, hence ac:id in reaction (opposed 

to eutrophic). 
Ollvacc:ous - olive-green. 
Opaque - dark, no11ransparent or rranslucc:nt. 
Operculate - capsule with an operculum. 
Operculum (pl. Opcrcula)- the lid covering the mou1h of a moss 

capsule. falling a1 maturity 10 release the spores. (Fig. 200) 
0 ... 1 - referring to the mouth of a capsule. 
Orbicular - nearly circular. (fig. 53) 
Orifice - mouth of a capsule. 
Oval - broadly ellip1ic. (Fig. 49) 
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Onlr - egg-shaped (wi1h the: base broader than the: aJltll). 
(Fig . .SI) 

0¥nld • an egg-shaped sohd. (Fig. 1.59) 
011ylophllr (or Ollylopbylr) - a plant of acid habitats, an 

acidophilc:. 

Pachydc:rmous - thick•wallcd, refc:rring to cell walls or to firm 
and tough or leathery capsules. 

Palmacr - with finger-like: lobes radiating from the centre. 
randurifonn - shaped like the body of a violin fobova1e wilh 

a sinus on either side). (Fig, 46) 
Papilla (pl . Papillac:) - a minute protuberanceofvarious forms . 

(Fig. 143, 144) 
Paplllosr - roughened by one: to many minute protuberances. 
Paraphyllium (pl . Paraphyllia) - small, green, filiform, 

lanceolate, or leaf-like, sometimes branched s1ruc1ures often 
produced on stems or branches or plc:urocarpous mosses. 
(Fig. 12S) 

Pa,..physes (sing. Paraphysis) - hyaline or yellowish, uniseriatc, 
multicellular hairs, sometimes club-shaped, mingled with the 
antheridia (and often with archc:gonia). (Fig. 178, 180, 181) 

Pan:nchyma - a tissue of relatively undirrercntia1cd cells, usually 
thin-walled and isodiametric (hence with broad ends). 
(Fig. 150) 

Parrnchymalous- composed of ± short cells joined end to end 
(opposed to prosenchymatous). 

Paroicous (or Paroeclous) - with antheridia and archc:gonia in 
the same inflorescence but not milled, 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 al 26-4S0

, patu/ous meaning 46-90°). (Fig. 27) 
Pecllnate - resembling a comb. 
Pecl!cel- the stalk or scta on which the capsule is borne. (Fig. 196) 
Pellucid - clear, translucent or transparent . 
Pcltate-shield-like, na1 and attached by a stalk on the underside. 
Pendent - hanging. (Fig. 219) 
Pendulous - somewhat drooping, inclined more than 

horizontally; with seems and branches hanging, a growth 
form common in tropical cloud fores1s. 

Peniclllate - like an artist's brush, ending in a tuft. (Fig. 7) 
Percum:nt - extending 10 the apex. (Fig. 86) 
Perfect Perislome - sec bryauous or hypnauous pc:ristome. 

(Fig. 223) 
Perichutlum (pl. Perichaetia) - the leaves (pc:richaetial ltava} 

or bracts surrounding the archegonia, opposed 10 1he 
perigonium • 

Pcrigonium (pl. Perigonia) - the leaves (pc:rigonial leaves) or 
bracu surrounding the antheridia , opposed 10 the 
perit:hattium. 

Perigonlal Bud -1hc male inOorcscencc. (Fig. 178) 
Perichaellal Bud - the female inflorescence. (Fig. 181) 
Pe,islome - a single or double circle of 1ceth inside the mouth 

of the capsule; the ou1er pcristome (or exostome) consisting 
of teeth, the inner pcristomc (or endostome) consisting of 
segments, sometimes alternating with cilia, often rising from 
a basal membrane. (Fig. 19S, 224). 

Phane,opore - with superficial s1omata, 1hat is, 1he guard cells 
at the same level as other exothccial cells and not sunken in 
chambers (opposed to C"ryptoport). (Fig. 127) 

Photophllous - preferring well-lighted habitats, htliophilous; 
opposed to sc:iaphi/ous. 

Phyllodiolcous - nanandrous: with dwarf male planls which rest 
on leaves or tomen1um of the larger female plants. 

Phyllotuy - the arrangement of leaves in regard 10 the axis. 
Pillfcrous ~ hair-pointed. (Fig. 72) 
Pllose - long-hairy . 
Pinnate - with numerous, spreading branches on two sides of 

the uis and thus resembling a feather. (Fig. 4) 
PU - small opening or pore through 1hc walls or adjoining cells, 

sometimes marked by a conspicuous depression in 1hick­
walled cells. (Fig. 141) 

Plane · n.11 . (Fig. 89) 
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Plrurocarpo11s - producing lhc sporophytei. laterally Cfrom a 
mercpcnchac1ial bud or a short, 1,pecializcd branchl ralher 
1han a1 1he stem 1ip; l'LEUROCARPOUS MOSSES are 
usually prostralc. freely branched and grow in mats ra1her 
1han 1uru. IFig. 2) 

Pllutr - folded in longi1udmal plca1s (plirae). (fig. 68) 
Plumo~ - closely and regularly pinnate, fcalhery. (Fig. 32) 
Pluri• - a prefix dc:no1ing many, as in pluripapillOM, plurisC'riate, 

or pluristralose. 
Polyedaphlc • occurring on many kinds of subs1ra1cs. 
Polygamous • wi1h an1heridia and archegonia in sc:para1c 

inflorescences and also mixed together on the same planu. 
or on differen1 plan1i. of the same species (also called 
polyoirous and htttroiC"ous). (Fig. 174) 

Polymorphous (or Polymorphic) - of many forms. variable:. 
Polyolcous (or Polyocciousl - sec 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 Sphagnum 1hc pores arc 
particularly large and conspicuous in the exposed walls of the 
hyaline cells of branch leaves and also in outer stem cells (Fig. 
ISi, IS3); porose cell walls may be: minutely or quite obviously 
perforated. 

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

Prtdomlnant - very conspicuous, prominent. 
Primary Stem - the main stem, often creeping or rhizome-like 

with reduced or scale-like: leaves. 
Processes - segments of the cndostome. 
Procumbent - spreading, prostrate. 
ProllFerous - conlinuing growth by the production of a new stem 

(or innovation). 
Propagulum (pl. Propagula) - reduced bud, branch, or leaf 

serving in vcgc1ativc reproduc:1ion (sec also brood body and 
gtmmo). (fig. 168) 

Prorate - cells that appear papillose by protruding ends (i.e., 
"papillose by projecting cell ends" according to many 
bryologiSls). (Fig. 139) 

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

Proscnc:hyma - a tissue made up or elongate cells wi1h tapered 
ends. (fig. 142) 

Prosenchymatous - with narrow, elongate cells overlapping at 
the ends (opposed to parenchymatous). 

Pros,,..,, - creeping. 
Protean - exceedingly variable. 
Prolonema (pl. Protonemata) - green, branched filaments 

produced on germination of spores and giving rise to a leafy 
or thallose gamctophycc {Fig. 128); in Spha1num and 
Andreaca the protoncma is : thallose ra1hcr than 
filamentous (Fig. 129); sc:condaf)' protonemata arc sometimes 
also produced on leaves or stems of mosses. sometimes at 
wounds (e.g., broken leaves) . 

Protoncmatous Rhlzolds - macronema1a capable of producing 
protonema1a if detached from stems (Mniaccac) • 

Proximal - the pan nearest the axis (opposed to DISTAL) . 
Pseudo- - a prcli11 denoting false • 
PHudannulus - an apparent annulus consisting or small, non­

vesiculose cells. 
Pseudautoicous or Pseudomonoicous - with dwarr males 

growing on female plants. 
Pseudoparaphylllum (pl . Pscudoparaphyllia) - a small, 

unistratose. foliosc (Fig. 124) or lilamcn1ous (Fig. 123) 
structure resembling paraphyllia but occurring only around 
the branch primord1a or branch bases of pleurocarpous 
,mosses. 

PHudopodium - an elongation or 1he game1ophy1ic axis below 
the sporophyle in Sphagnum and Andrc:ata, serving the 
function ofa sc:ta (Fig. 197); also applied to :asimilar extension 
of a stem tip bearing clusters of gcmmae (e.g., Aulac:om­
nium). (Fig. 189) 
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Pacudopoff - Pore-like features developed along the commis• 
surcs in branch leaves or Sphagnum. Formed by e,11cnsions 
or lhe reinforcing fibrils that e,uend parallel to the comm is· 
surcs and perpendicularly between the fibril bands. 

Pwudostomala - in Sphagnum capsules, vcs1igial stom:ua, 
consisting of two guard cells but no pore. (Fig. 160) 

PuMnatc - cushion-like. 
Pundate - dotted, usually referring 10 spore markings. 
Punctulale - minutely dolled. 
Puni:cnl - ending in a sliff or hard poin1 . 
Pyrlfunn - pear-shaped. (Fig. 218) 

Qu1dnale - square. 
Qulnqucrarious - in five rows. 

Radlclts - rhizoids, slender, non-chlorophyllose threads 
attaching lhe plants 10 the substrate, of1en covering stems, 
occasionally growing from leaf tips; lhc radicles of mosses 
usually have oblique cross-walls. (Fig. I) 

R1dlculow - covered wilh rhizoids. 
Ramentum - a woolly covering or lomentum, made up of 

radicles. 
Ramull (sing. Ramulus) - the smaller divisions of a much 

branched plant. 
Ramulosc - with small branches. 
Rank-row. 
Reccplade - an expanded and ::1: elevated s1ructure bearing sex 

organsand cvcn1ually sporophytcs, rarely used in the Musel 
10 rdcr to 1he 1issuc on which 1hc reproductive organs arc 
borne. 

Recurved - curved downward or backward, referring to leaf 
margins or tips, marginal teclh, or pcristomc teeth. (Fig. 90) 

Reficxed - bent backward. (Fig. 90) 
Rciular - symmetric. 
Renlform - kidney-shaped. (Fig. 64) 
Repand - slighdy sinuose. 
Repent - creeping. 
Rcsqrption - disappearance or erosion of parts or cell walls in 

Spha1num leaves. (Fig. I S2, IS3) 
Resorption Furrow - a furrow produced by the disappearance 

or the outer cell walls at the leaf margins or some species of 
Sphagnum, best seen in cross-Jection. (Fig. IS2, 153) 

Relkulale - in a network. 
Reton Cells - cells with a pore at the upper end, terminating a 

short, projecting neck, found in the cortex of branches in 
many species or Sphagnum. (Fig. 161) 

Reiuse - slightly indented at a broad apex. (Fig. 79) 
Re"oluble - rolling away, referring to an annulus which rails in 

a ring. (Fig. 221) 
Rnolute - rolled downward and backward, referring 10 leaf 

margins. (Fig. 91) 
Rhluutoicous - monoicous, with the male inflorescence on a 

very short branch auached to the f cm ale stem by rhizoids and 
thus appearing to be a separate plant. 

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

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

Rib - a longitudinal ridge on capsules or 01hcr organs. (Fig. 203) 
Rhizome - a slender, horizontal, subterranean, root-like stem. 

(Fig. 28) 
Rhombic - diamond-shaped. (Fig. 136) 
Rhomboidal - longer than rhombic, oblong-hexagonal. 

(Fig. 137) 
R.inird Pore -in Sphagnum, a porewi1ha fibril ring around it. 
Roselle - circular (rose•like) arrangement of leaves. (fig. 34) 
Rostellale - shortly or minutely beaked. 
Rostralt - beaked. (fig. 202) 
Rostrum - see b~ak. (Fig. 205) 
Rosulalr - in rosettes. (Fig. 34) 
Rotund - round. 

Rufou1 - reddish. 
Ruxosc - with irregular lram,vcrsc wrinkles or undulations. (fig. 

69) 
Ruxulow - slightly rugosr . 
Ruptslr1I - growing on rocks (also callC'd sax,colousJ. 

S1cca1e - abruptly and deeply concave, forming a sack. 
Saprophyte - living on dead organic mailer, opposed lo parasit~. 
Snlcolous - growing on rocks (ruptstral) . 
Scabrous - rough. 
Scalarlform - ladder•like. 
Sc1lpelllform - asymmetric and resembling the blade or a pen-

knife. (Fig. 61) 
Scarious - dry and 1hin, sc.ile·likc or membranous. 
Sciaphllous - preferring shady habitats. 
Stindula - a protrusion or lhe disial or proximal ends or 

(superficial) cell w.ills (sec prorula). 
Sdcrodenn - the thick,walled cells forming ii woody cylinder in 

stcms and branches or Sphagnum. 
Secondary Stem - branches arising rrom the main or primary 

stem. 
Sccund - turned to one side. 
Scgmenls - the 1ooth•likc divisions or the inner peristome, 

sometimes called proct!Sffs. (Fig. 223) 
Septate - divided by cell walls, having partitions. 
Striate - in rows. 
Sc:rnce - saw-toothed, with marginal teeth pointing forward 

(doubly s~rralt is when the teeth overlap and arc joined in 
pairs). (Fig. 120, 121) 

Scrrulate - minutely serrate. (Fig. 119) 
Sessile - without a stalk or seta, hence immtrstd. 
Seta (pl. Sctae) - the stalk supponing the capsule. (Fig. 196) 
Sc1acHus - bristle-like. (fig. 83) 
Shc:ath - basal ponion or leaf clasping stem, e.g., leaf or 

Polytrir:hum. (Fig. 94) 
Shcathins - ± surrounding and clasping the s1em or the base or 

the seta. (Fig. 36) 
Shouldtr - the area where a leaf base is abruptly narrowed to 

the limb. (Fig. 94) 
Slsmoid - somewhat S-shaped. (Fig. 133) 
Slliceo115 - having a high silicon content, sandy (usually poor in 

bases). 
Slllcicolous - growing on sandstone or other siliceous rock. 
Simple - applied to structures, organs or planu that arc 

unbranched. 
Sinislrorse - twisted to the left. 
Sinuosc (or Sinu1te)- wavy. (Fig. 134) 
Sinuol1te - minutely or slightly wavy. 
Sinus - a depression between two lobes or prominences; the 

indentation between Jobes of a lea!. (Fig. 6S) 
Sordid - of a dirty or muddy colour. 
Spatul1te - tapered from a broad, rounded apex (similar to 

lingulate but more abruptly narrowed from a broad apex). 
(Fig. S7) 

Splculose -sharply and minutely toothed or papillose. (Fig. I 17) 
Spindle-shaped - fusif onn; narrow, elongate and tapered al both 

ends. (Fig. 138) 
Splnosc - spiny, with sharp, slender teeth or projections. (Fig. 

41, 118) 
Splnulose - minutely spiny. 
Sporanslum (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, mos1ly spherical, nearly always unicellular 

bodies, produced in the capsule as a result or reduction 
division, giving rise on germination to protonema1a. 

Sporophylc - the spore-bearing generation; the spore-bearing 
plant, produced by the fertilization or an egg, remaining 
auached 10 the game1ophy1e and partially dependent on it, 
typically consisting orroot, se1a and capsule. {Fig. I, 2, 196, 
197) 

· t 
r/.,. 
• . ._ 

I 



1arv 

l . • 

' irl 

c.. 

l" 

:, 

T) 
h 

. .. 

. :· ..,., . . 

,: . . 

Spttadlnt - at an angle or 45• or more; widt•sprtadinr means 
nearly 90", :squarrost 90°, squarro:st•rtrurvtd 90" with 
rccur\'ed tips. (Fig. 27) 

Squalid - sordid or di rt y. 
Squamosr - scaly or scalc•like. 
Squarrosr - spreading at righl angles. (Fig. JO) 
Squarrosr-rccurnd - spreading at righl angles, wi1h the tips 

cur\'ed downward. (Fig. 3 I) 
Slcgocarpous - with operculum dirrerentialed (opposed to 

rltistocarpous or astomous). 
Slcllatc - Siar-shaped. 
Slerclds - slender, clonga1c, thick-walled, fiber-like cells round 

in groups in 1hecos1a of some mosses; also applied to linear, 
thick·walled border cells. (Fig. 130) 

Slcrllc - barren, not fcnilc, lacking sporophy1cs. 
Sllpc • the unbranched base of a dcndroid or frondose plant. 
Stlpllale - wi1h a trunk-like base. 
Slolonlfcrous (or Stolonlrorm) - plants that bear slender, 

creeping, usually minutely lca\'cd stems and branches 
(stolons), often radiculosc near 1he tips (e.g., sterile shoots 
or P/agiomnium) . 

Sloma (pl. S1oma1a) -opening in the c.tpsulc wall, usually in the 
neck, surrounded by guard cells. (Fig. 126, 127) 

Slramlneous - straw-coloured. 
Strangulate - deeply constricted below the mouth of a capsule. 

(Fig. 209) 
Stratose - in distinct layers . 
Stralum (pl. Stra1a) - a layer. 
Slriate - marked with fine, longi1udinal ridges (striae). (Fig. 201) 
Strict - straight and rigid. 
Strlolate - finely ridged. 
Strumose - with a goiter•like swelling (or struma) al the base; 

applied to some capsules. (Fig. 205) 
Strumulose - with a small or indistinct swelling at one side of 

lhc capsule base. 
Sub- - a prefix meaning nearly, almost, somewhat, as in 

subarutt, subtntirt, subptrc:urrtnt, subdtndroid, or 
subquadratt; also used 10 mean under, as submtdian or 
subttrrantan. 

Subula - a long, slender point. (Fig. 85) 
Subulatc - slenderly long,acuminatc, shaped like a needle or awl. 

(Fig. 84) 
Sukate - grooved or furrowed. (Fig. 202) 
Sun:ulus - a sucker-like outgrowth, rarely used 10 ref er to upright 

secondary stems arising from a horizontal primary stem or 
"rhizome". 

Suture - a line formed by 1hc junction of 1wo parts. 
Synoicous (or Synoe1:ious) - wi1h anlheridia and archegonia 

mingled in 1he same inOorescencc. (Fig. 172, 173) 
Syslylius (or S,stylous)1- with the opcrculum remaining auached 

10 the tip of the columella after dehiscencc. (Fig. 212) 

Tuon (pl. Taxa)- a 1axonomic group or entity of any rank°fc.g,, 
species, \'aricty, form, etc.). 

Tc:cth - sec tooth. 
Trrecc - rounded in cross-section, cylindric:. (Fig. 19) 
Terrestrial - growing on the ground, ttrric:olous. 
Tc:sscllalcd - checkered, in a pattern of squares; applied to 1hc 

basal membrane or Tortu/a. (Fig. 222) 
Te1rad - a group or four developing or rarely mature spores; 

because of dcvelopmen1 in tetrads some: mature spores arc 
ellipsoidal, angular, or ;t kidney-shaped, sometimes 
tttrahtdral. 

Telnhedral - hnina or made up of four sides; e.g., Spha1num 
spores. 

Th1llosc: - Oat. not much differentiated, and cordatc or ribbon· 
like in body form . (Fig. 129) 

Tomentosc - woolly, densely radiculose, covered by a tomrntum 
of rhizoids. (Fig. 38) 

Tomentum - a co\'ering of hair: 1hc dense felt or rhizoids 
covering 1hc lower pans of the stems in many moues. 

Tooth - a division of 1hc outer pcris1omc (divisions of the 
endos1ome arc called st1mtnts or prort.Uts (Fig. 223): also 
applied 10 an irregularily or projcc1ion on lca\'cs (toothtd). 
(1-ig. ti 81 

Tortuose - irregularly bent or twisted. (Fig. I 10) 
Trabrculalc - wi1h projec1ins cron•bars (Trabtrulat) on 1he 

pcristome teeth. (Fig. 227) 
Tri· - a prefix meaning thrice. 
Trifarlous (or Trlsllchous) - in three rows. (Fig. 22) 
Trlgonous (or trlquctrous) - three-cornered. 
Trllt:tc Spores - having a 1hrcc-prongcd scar on lhc wall (as in 

Sphagnum). (Fig. 158) 
Triradiatc - 1hrcc-pronged; often used 10 refer 10 the scar or a 

trilete spore. 
Truncate - abrupdy cut off or squared off al the apcit. 
Tuber- sec rhizoidal gemma. (Fig. 131) 
Tuberculalc - beset wi1h knobby projec1ions. (Fig. 166) 
TubuloH - tube-like, usually referring to lea\'CS with mongly 

incurved mar1ins. (Fig. 106) 
Tufa - a porosc: limestone formed by deposition from calcareous 

wa1crs (or1cn formed because of the C01 relationships - in 
photosynthesis and respiration - of mosses). 

Tuft - clump or clus1cr or ;t erect shoo1s. 
Tumid - swollen, inOated. 
Turbinate - lop-shaped. (Fig. 211) 
Turgid - plump or swollen. 

Umbonaie - convex with an abrupl, rounded, cen1ral point. 
(Fig. 80) 

Undnatc - hooked. (Fig. 70) 
Undulate - wavy. (Fig. 67) 
Unequal - asymmetric. 
Un1uicul11e - ending in a point similar 10 an animal's claw. 

(Fig. BS) 
Uni• - a prefix meaning one, as in unilateral, unipapillost, 

unistratost, or unistriatt. 
Urccolate - um.shaped, applied 10 capsules cons1ric1ed below 

a wide mouth and abruptly narrowed al the base. (fig. 210) 
Urn (or Then) - the sporc,bearing portion of a capsule, as 

opposed to the sterile neck. (Fig. 195) 
Utriclt - a vesicle, rarely used 10 refer 10 the enlarged coriical 

cells or Sphagnum. 

Vaginalt - shca1hing. 
Vaclnant Lamina - in Fmidtns, the expanded lamina al base 

or the leaf which dasps the s1em and the base of the leaf abo\'c 
ii. (Fig. I OS) 

Vagin1da - the ring or sheath enveloping the base of the seta, 
dcri\'ed from the base of the archcgonium and remaining af1er 
the separation or the calyptra. 

Vain - one of the segments into which a capsule separates on 
dehisccnc:e; among Bryophyta, applied only 10 some 
tiverwons and the Andrcacopsida. (Fig. 206) 

Vcictati•e Leans - all the leaves on &he planl except the 
pcrigonial and pcrichaelial leaves. 

Vefttcr- the swollen basal ponion or an archegonium, containing 
the egg. (Fig. 182) 

Ventral - 1he inner surface of a pcristome toolh, the upper 
(adaxial) surface of a moss leaf, or the lower surface of a 
prostrate Siem or thallus. (Fig. 40) 

Ventral Lamina- in Fmidtns, the ponion or the leaf blade above 
&he vaginan1 lamina. (Fig. IOS) 

Vcn&ricosc - bulging on one side below (like a stomach). 
(Fig. 217) 

Vermlcular - narrowly cylindric and cur\'ed, like a worm. 
(Fig. 132) 

Verrucose (or Verruculose) - \'ety warty, much co\'ercd with 
wans. (Fig. 145, 146) 

Vnlculose - inna1ed, bladder-like. 
Villi (sing. Villus)- paraphyllia. (Fig. 125) 
Vlllalc - striped. 
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Wdls - a loo,ely interwoven, oflc:n ascending grow1h form (u 
in Thuidium), 

Whorled - arranged in a ring or circle. (Fig. 15) 
Wldr-Sprradlnit - spreading 11 a wide: angle: bul less than 90" 

(which is squarrose). (Fig. 29) 

Xerlc - very dry. 
Xeromorphlc - slructurally adapted for drync:u. 
Xrrophllous - preferring dry places. 
Xrrophylc: • a plan, of dry, of&c:n hot places. 

Zygomorphk - bilaterally symmetric. (Fig. 210, 21S, 216) 
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Plate 399. t. Acrocarpous. ?. Pleurocarpous. 3. Cladocarpous. 4. Pinnate. 5. Bipinnatc. 
6. Attenuate. 7. Penicillate. 8. Innovation. 9. Fascicle. 10. Flagella. 11. Decurved. 
12. Flagelliform. 
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Plate 400. I3. Fastigiatc. 14. Dichotomous. 15. Whorled. 16. Annotinous. 17. Jmbricate. 
18. Appressed. 19. Julaceous, terete. 20. Catenulate. 21. Amplexicaul. 22. Trifarious. 
23. Confluent, f rondiform. 24. Complanate. 25. Falcate-secund. 
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Plate 401 . 26. Erect-spreading. 27. Spreading, patent. 28. Ocndroid. 29. Wide-spreading, 
patulous. 30. Squarrose. 31. Squarrosc-rccurved. 32. Plumose. 33. Bulbiform. 
34. Rosette, rosulatc. 
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COSTA 
(HtOall, NlRVl) 41 

LAHINA 

Plate 402. 35. Frondiform. 36. Sheathing. 37. Macronemata and m1cronemata. 
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. 
54. Cochleariform. 55. Ligulate. 56. Linear. 57. Spatulatc. 58. Lingulatc. 
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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. Plicatc. 
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. Dcflexed, recurved, reflexed. 91. Revolute. 92. Incurved, innexed. 
93. Involute. 94. Lamellac on Polytrichum leaf. 95. Section oflamellac 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. Auriculace. 108. Decurrent. 109. Cucullate. 110. Tortuose. 111. Helicoid. 
112. Cirrate, contorted, crisped. 113. Flexuose. 114-122. Leaf margins. 114. Entire, 
edentace. 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. Pscudoparaphyllia. 123. Filarncntose. 124. Foliose. 125. Paraphyllia, 
villi. 126-127. Stomata. 126. Cryptopore, immersed stoma. 127. Phaneroporc, superficial 
stoma. 128. Filamentous protonema. 129. Thallose. 130. Cross-section of costa. 
131. Rhizoidal gcmma, tuber. 
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Plate 409. 132. Vermicular. 133. Sigmoid. 134. Sinuose. 135. lsodiametric. 
136. Rhombic. J37. Rhomboidal. 138. Fusiform, spindle shaped. 139. Prorate. 
140. Collenchymatous. 141. Porose, pitted. 142. Prosenchyma. 143. Furcare papillae. 
144. Cross-section of cells with furcate papillae. 145. Verrucosc. 146. Cross-section of 
verrucose leaf cells. 147. Lunate papillae. 148. Mammillosc. 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. Pseudostorna. 161. Retort cell. 162. Echinate. 
163. Granulose. 164. Ellipsoidal. 165. Alveolate. 166. Tuberculate. 167. Foveolate. 
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Plate 41 l. 168-169. Brood bodies. 168. Brood branchlets. 169. Gemmae. 
170-175. Monoicous. 170. Autoicous: gonioautoicous. 171. Autoicous: dadautoicous. 
172-173. Synoicous. 174. Polygamous, polyoicous, heteroicous. 175. Paroicous. 
176-177. Dioicous. 178. Androecium, pcrigonial bud. 179. Antheridium. 
180. Paraphysis. 181. Gynoecium, perichaetial bud. 182. Archegonium. 
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Plate 412. 183. Oiscoid male inflorescence. 184. Cygneous seta. 185. Aggregate 
sporophytes. 186. Immersed capsule. 187. Emergent capsule. 188. Exscrtcd capsule. 
189. Pscudopodium. 190. Geniculatc sc:ta. 191-194. Calyptrac. 191. Oimidiate. 
192. Cucullate. 193. Mitratc. 194. Hispid. 
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Plate 413. 195. Capsule. 196-197. Sporophytc. 198. Columella (seen in longitudinal 
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. Coarctatc, constricted, strangulate. 
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Plate 414. 210-219. Capsules. 210. Urceolate. 211. Turbinate. 212. Systylius. 
213. Astomous, cleistocarpous. 214. Campanulatc. 215. Cupulatc, cyathiform. 
216. Globose. 217. Gasteropodous, gibbous, ventricose. 218. Pyriform. 219. Cernuous, 
pendent. 220. Bigeminate teeth. 221. Annulus (rcvoluble). 222. Tessellated basal 
membrane. 
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Plate 41 S. 223. Portion of peristome. 224. lnoperculatc capsule with exostome and 
endostome. 225. Basal portion of hypnaceous cxostome tooth. 226. Basal portion of 
bryaceous cxostome 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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HIO n.OllA 01'' MOUNT PF.SEllT. 

CLAliS II. DRYOl'IIYTA. 

DIVlSIOY I. l\IUSCI; l\lOSSES. 

Onnt;n I. SPIL\GNACE .. E. 1'1-:.n Mo:;sE.~. 

Lbt pr.:!pnrctl lJy l~,lwanl L. Hand, ns~istt-,l i;rc:1tly by E1lwin 
F.,xon n11tl Prof. U:rnid <.;, Enton, 111111 arm11gc1l mainly in nc­
corJaucc with the writing~ of Dr. Cu.rl "'nrn:;tur[, o[ N curu}'1,1in, 
<.icrmany .. 

The pl:rnu cntnlugurd in the following li,;t h:wc been col­
lcct1-,I mu~tly by EJwin Faxon nnd EdwarJ L. R:uul ; tho 
1l\'lcr1ni11atious nrc lJy Dr. C.::irl \\'nrnstur[. In viuw of the 
great ,litlicuhy u[ fit11li11g dc:ocri11tiu11~ of the ,·nrious species 

"u,I rnrictie::, it lms bci?u thoni;ht wise lo give freely r1·Ccr• 

1•11ccs tu Ll·~11ucrcux n111l ,l :unc:;';; 4 • Mosses uf N urlh ,\ mcric:1," 

:111d to Dr. Warnstorr'A nrticles on North Amcric:ui Splmgnn, 
tu be fo11111l in Coulll•r's Bot:micnl Gazette, Vol. XV .• in the 

numbers for the mouths of June, August, September, nntl Oc­
tober, 18!10,- both of which works can be consulted with little 
trouble. In cases, furtharmore, where descriptions nrc not 
there gh·en, they hn,·c been either trnnsl11tcd or sl'ecinlly pre. 

pared for this list by Prof. Enton nnd Mr. Faxon. It hus 
not seemed best to include forrru and sub-forms herein, since 
most of them have little ,•nlue except for the critical stu, 
dent. Ver~· mnny nf tlll'm are, howe,·er, rcprear.nteil in the 
?.h. De~crt H1•rbnrit1m. On the other hand, all \'arieties nro 
gi,·1m, without rei;:nril to tho distinctions on which they nre 
foun1lc1l. The ,·nlue, howc,·er, or moat of lho 110,eallcd color 
,·nrietil'~ is very do11bt£ul, 11inco c:nrdnl ol,scn·ntions seem to 

pro,·e beyond question that the color of Spl1ng11um mries grently 
with the season. It is enm R matter of doubt whether n gh·en 
plant of nuy 11pccic~ may not quickly l'nry through the influence 
ni ll•mporary r.~lernal conditions, assuming nt 0110 time the form 
,,r -~1,e ,·ariely, nt nnothrr time the form o( nnotl1er. This donl1t­
hil ,·nlu,• of n1rietiei1 of Sphni;num furnishes Ru nil,litionnl ren~on 
for tliu cxci:1sion of 111l!re/1.1r111s and sub-forms from n local call\· 
}(lgue of plants. 
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{!AT,\U)GUE QI,' l'LANTS. 

SPIIAGNUM, L. }>t:AT ?iCo:i:1. 

§ 1. Acun.-OLIA. 

/ w 
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S. fimbria.tum, Wik L. & J ., Mossc~ N. A., J.1. Var. t.eaue. 
Grn,•ct. Hot. Gaz., x,·. 1'.!l). 

Sw:u11p west n{ Sun \Vall ; l{i,rl Ro.:k~, G real Craul,i: rry lslf' ; 
Hass 11arbur ( lt.uul); - Lilt It: <.:ra11Lcrry bit: { l:l·,lhi:1,1), -
:::iargcut Mt. (K Faxon). 

S. Girgen&ohnii, ltusi;. S. ~h'iclum, Lin1lb. L. & J., .:ICosses 
N. A., 13. 

Cummon. 

Var. sta.chyode&, Russ. Bot. Ga1.., xv. 12!>. 

Southwest Harlmr; western si1lc of Brown~ Mt. i Seal liar· 

bor; Long 1101111 1net1Jo11·:1 (H:11111). 

Vnr. bydrophilum, Russ . 

l>lnnt 5-8 cm. high, ptilr. green, mostly drcpanocla1fous1 

growing iu wet places, the coma ilulistinclj stem lca,·es narrow, 
nenrly twice longer thn11 broaJ, \'l!t)' 11nrrowly maq;;iucu except 
at tho very bnsc, hyaline cells often partitioned, pores a1:il 
fibrils 110110; branch ll!a,·cs loosely imLricatc with sprt!nding 
tips. High Head (Rnml). 

Var. t.eret.iu1culum, \Vurust. 

In extremely compact tuhs, 5-i cm. high; plants \'ery i;lcnJer ; 
atl!m lciwes very small, lingul:1tc, about one nnJ one half ti111t':t 

as long n., wide; branch lcnn1s ahio small, closely i111Ll'i.:ateJ, so 
that the short hranchl'9 nre pcrfoctly tercte. "'arnst., Hetlwii;in, 
x:uii. {1893) 15. Summit of Sargl'nt Mt. (Hn11d) . 

Var. 1ph;erocephalum. Wnrnst. 

In compt1ct l1:ft:; nbont 10 cm. hihl1; strm l,•a,·~:1 small, lini;n· 
In.le, little l1111i;cr llmu hrna,I; l,rn11cl11::1 o[ thl' coma 1uii 1c,I int ,, 
a Jargr, thir.l,, nlmn:it s1,hcric:~l hc:ul, wi th lcnwi; r,•111:1rkal,ly 
lnrge a111l in pnrt ~11uarr11,wly ~pr,,a,lirii; . \\'arw,1. 1 H \"ilwig-ia, 
xnii. (1S!l3) 15. Rc:;er\'Oir, ,for,lnn 1'011,\ rua,\ (1<.i111I }. 
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S. Russowii, \\·:irn~t. Rut. Gaz., x,·. 130. 

Pemctic )It. ( HnnJ). 

Vnr. pmcilum, Russ. Bot. Gnz., xv. 132. 
llecch Mt. (RanJ). 

,·ar. rhodochroum, Russ. Bot. Gaz., xv. 182. 
Urcnkneck Ponds (E. Faxon). 

Ynr. carneom, Russ. 
Upper part of )llnnt pale ftesh-color, passing below iuto pale 

gra.r or grayish green. Wood11 Norwood Cove; woodi11 aoutbero 
foot of Dog Mt. (Rand). 

S. f'uscum ($chimp.), von K1inggrncf. Dot. Gnz., xv. 133. 
S. 11r11lifoli11111, ,·ar. /11sc1tm, Schimp. L. & J., Mossos N. 
A., 13. Var. fuscesceus, ,vnrnst. Dot. Gaz., xv. 135. 

C,,mmon in ,lry bogj. Freeman Heath; Sunken Hcnth i 
Aunt Betty~ Jloml ( Faxon & Rnnd) i -The Heath, Great Cran• 
berry Isle; Sea Wall, etc. (ltnnd). 

S. tenellum {Scbimp.)1 von Klinggrnof. Bot. Gnz., xv. 135. 

BrO\'l"US .Mt. ; woods, Sea ,van Swamp (E. Faxon). 

\'ar. rubellum (Wils.), voo J{linggrnef. Dot. Gnz. 1 xv. 137. 
S. r11bell11m1 \Vils. L. & J., Mosses N. A., 13. 

Comwuu io ,·11rious forms. 

\"nr. versicolor, \Ynrnst. Dot. Gnz., xv. 137. 

Pond Heath; Sunkeu Heath (E. Faxon). 

Ynr. violascens, Wnrn1t. 

Color 11bove1 n livid mixture of violot, red, nnd green; below, 
pale re,1,lish. Lower Breakneck Pond (E. Fnxon). 

S. WLn11tor6i, Russ. Bot. Gaz., xv. 138. Var. viola1cen1, 
,\ynrnst. 

Plants pale yello\\·ish green mixed with pnle violet 1>r violet­
rt>•l. Higl1 Head m'!nilow (E. FAxon). 

Yar. pnrpura.scens, Russ. llot. Gnz., xv. 140. 
High Head meadow (Rand). 

•••• 
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S. a.cuiifolium (Ehrh. in part), ltusa. & Warnilt. Dot. G11Z., 
xv. 191. 

Cowmou. 

Var. rubrum (Uriel.), Wnrnst. 

Plnnte rosy.red l\bove, grnclunlly becoming paler helow. 
Co1u1uo11. 

Var. veraicolor, ,varnst. Bot. G11z.1 xv. 193. 
Frequent. Frccmnn .Henth ; llcech Hill (E. Faxon); -

Dronkneck Ponds; Sargent Mt.; lkoch Mt. Notch (Rand). 

Var. viride, Warni;t. llot. Gnz., xv. H>3. 
Beech Mt.; CulJ Hrook; Soutlmcst Iforbor (Rand). 

Var. palleaceu1, '\Vnrnat. Bot. Gnz., x,·. 193. 

Sargent Mt. i Beech Mt. Notch (H:ind). 

S. subniten1, Russ. & Warnst., ,·or. Jla.vicoma.n1, Card. Dot. 
Gnz., xv. 10-1-106. 

Frequent. Swnmp, Menc.low Brook, Somes,·ille; Brea le neck 
Ponds; Frccmnn Heath; Sen Wnll Swnmp (E. Faxon); - hos 
wost of Rio; Great Crnnl>erry Isle; Somes l'ouJ, etc. (UanJ) . 

Var. obacurom, ,vnrnst. Ilot. Gaz., xv. 19G. 

Little Cranberry Isle (Rc,lticld). 

V11r. viola.1cen1, ,vnrn5t, 

Wl1ole pl11nt very pale, 110ft; white with faint tinge of violet; 
coru11 faint pink. Drenlcneck J>oruls (Rnnc.l). 

V11r. pa.Uucen1, Wnrnst. 

Pl11nt 10ft, whitish, becoming pale green toward the coma, 
but "ithout any tinge of browni:ih p:llow. Dreakncck Pond~ 
(Faxon & Rand); - bog wrst of Hio (Rand). 

§ 2. CU&PIDATA, 

S. recurvum {Be:wv.), Russ. & W"nrust. S. illten11e1li1111,, Hoffm. 
L .• ~ J ., Mosses N. A., rn. 

Sea Wnll Swnmp; Sargent Mt. (E. Faxon}; - Ureakned. 
Ponds (Rand). 

13 
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Var. pulchrum, Limlb. Dot. Gu., xv. 218. 

Frequontj lound in mnny forma, of "bich Jonna fiucucen~, 
with the whole plant rich golden brown in color, ia tho moat 
beautiful. Abundant at Sunken Heath ; Breakneck Pond, 
(Faxon & Raod);-Sea Wall; Great Cranberry Isle (Rand). 

Var. mucronatum, Russ. Bot, Gu., xv. 218. 

Breakneck Ponds; Otter Cliffe (Rand). 

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

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

Vu. pa.nlfollum (Sendt.), Warnat. Bot. Gaz., xv. 219. 
Pond Heath (E. Faxon);- bog near Sea Wall (Rand). 

S. cu1pidat.um (Ehrh.). Ruaa. & Warnst., var. lliquelonenae, 
Ren. & Card. Dot. Gu., xv. 230, 

Frequent. Round Pond; near Northwest Cove {E. Faxon);­
Aunt Betty, Pond; Northweat Arm wooda, etc. (Faxon & 
Rand); - Great Cranberr1 Isle (Rand). 

' . 
Var. !&lca&um, Roaa. L. & J., Mo11e1 N. A., 16. 

Branche, diatinctly falcate at tbe apex. Poole, Great Heath; 
The Heath, Great Cranberry Isle {Rand). 

Var. nbmeraum, Schimp. 

Tufta looee, nry soft, deep green, nearly or quite aubmeraed 
or flont.ing; alem very long and alender, groan; branches r&tber 
long, decurved; atem lean, broadly ovate-oblong, pointed, fibril• 
lose near tho apu; branch leaves rather long and narrow, green, 
flexuou11 when drfi fruit 1cattered along the atem below the 
coma, pseudopodia often very long, perichietial leavea acnttered, 
fibrillose. Plant softer than nr. Miqueloneme, and much 
11maller than var. Torreyanum. Frequent. In pool•, Freem1m 
Hentb; Dog Mt. {Puou); - Beech ltt. (Faxon & Rand); - Sea 
Wall; Sunken Heath (Rand);-Great Cranberry Ialo {Redfield). 

Var. plumulo1um. Schimp, L. ~ J ., l\£o11e1 N. A., 15. 

Tufta 1o(t1 compact; 1tem1 1h.ort aud brancbea etect; leaves 
short, lanceolaLe-1ubulate, n:ry narrow. Pools, Sunken Heath 

~.;. 

- (\ 

CATALOGUE OP PLANTS. 195 

(Faxon & Ra.nd);-Tbe Heath, Great Cranberry Isle; Great 
Heath (Raod). 

S. Dusenii (Jena.), Ruaa. & Warnat. S. Me11docinum, Waroat. 
in Bot. Gai., xv. 221, not of S. & L. Var. pa.rvifolium, 
Warnat. 

Plants 10ft and elendor, io doose tufts, partly immeraed; 
atem lea.voe email, about 0.54-0.60 mm. long and as brond at 
base, triangular-Ungulate, without fibrils or aomewhat fibrillose 
toward the uaually rounded and slightly fimbriato apex; braoch 
leaves abo email, abollt 1.14-1.37 mm. loog nnd 0.5-1 mm. broad, 
almo1t alway, falca.to-aecund, nnrro\VlJ bordered; outer porea 
numerou1, often pas1i11g into large membraoe-gBpa toward the 
apex. Warnat., He~wigia, xxxii. (1893) 14. In pool, Dog :r.n. 
(E. Faxon). 

9. mollu1cum, Bruch. S. tenellum, Ehrh. L, & J., Mo11ea N. 
A., 20. 

Abundant, Sunken Heath (Faxon & Rand) i - Great Heath 
~ Fuon)i -:-The Heath, Great Crnnberry Iale (Rand). The 
more robuat forma are var. rabu,tum, Warn,t. 

§ s. SQUA.11R08A. 

S. 1qua.rro1um, Pen. L. & J., Moasoa N. A., 16. 

Frequent. Near Northweat Cove (Faxou);-Seal Harbor; 
wooda, Somes Pond (Rand), 

Var. apeeta.blle, Ruaa. Bot. Gaz., xv. 224. 

Not uncommon. 

Var, 1emi1quarroaum, Ruaa. Bot. Gaz., xv. 224. 

Southwest Valley roBd (Rund). 

S. &ere,, Angatr. L . & J., Moasea N. A., 16. 

Rare. The Barcalona meadow (E. Faxon). 

Var. lmbrlcat.um. Warnet. Dot. Gu., xv. 224. 

Bog, north of lleech Hill (Raad) . 

., 
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S t. Poi.Tcuo.4. 

S. Walflanam, Girgena. L. & J., Moaaea N. A., 16. Va.r. viride, 
Waroat. Bot. Gu., xv. 225. 

Rare. Cold Brookj Beech Mt. (Rand). 

5 5, RJ01D.\, 

S. compact.um, DC. S. rigitlum, Scbimp. L. & J., Moues 
N. A., 17. 

Frequeut in ita three varieties. 

Var. aquuronm, Ruae. 13ot. Gu., n. 226, 

Woods, Lower Breakneck Pond (Faxon & Rand) i - South, 
west Harbor; Seal Harbor; Sargent Mt. {Rand);- Robinaon 
Mt. (Faxon). 

Var. aub1quuro1um, Warnat. Bot. Gaz., xv. 226. 

Sargent Mt. (Faxou);-Lower Breakneck Pondj Browne Mt,j 
Dog Mt. i Southwest Harbor; Great Cranberry !ale (Rand). 

Var. imbric&hm, Warnst. 13ot. Gait., xv. 226. 

Sargent Mt, (Faxon & Rand);-Dog Mt. (Rand). 

S. Ga.rberi, L. & J. Moaaea N. A., 18. Var. 1qua.rro1ulum, 
Warn1t. 

Tufts pale or bluish-green, low or even 20 cm. high, and 
then quite aimilar in habit to S. compaclum, var. •quarro.tu, 
lum ; branch leaves all with the apical half 1quarro1e-recu"ed. 
Warnst., Hedwigia, xxxii. (1893) 15. Verr rare. Sargent ?,{t, 

(Rand). The 1pecimen1 are forma •phmroo~halum, Warnat., 
wbicb ia extremely robuat. with the comal branches gathered into 
a large globufar head. This form ia exceedingly rare, there being 
only oae other known 1tation. 

Var. 1ub1qu&rro1Um, Wanat. 

Branch leana generally merely cuned outward, only here and 
there squarro98. Warnst., Hedwigia, xxxii. (1893) 15. Rare, 
lJeecb Mt. (Rand & Faxon) ;-Sargent Mt. (Rand). 
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~-~: S. P,1111111, 1 • L. & J., Mo11e1 N. A., 23. 
Warnat. Bot. Gaz., xv. 243. 

Var. ramo111m. 

/ 

.. 
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l 
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Frequent in very wet places, from the sea le,·el to moun­
tain summits. Appearing in a number of forms di,tinguiahed 
merely by color, black (/. tiigrican.t, Brid. ), green (/. virescen,, 
Warnst. ), yellow (f. jlava, Warust. ), and red-brown (/. ru/u· 
ciuu, Warnat.). Green Mt.; Drowns lit. (E. Faxon); - Sea 
Waltt Sunken Heath; .Aunt BotLys Pond (Faxon & Baod) 7="­
Breakneck Pou.de; Pemetio Mt. (Rand). 

S. 1nbaec:undam, Nees. L. & J., Mosses N. A ., 19. 

Meadow on Denning Brook; Town Hill; Sea Wall Swamp; 
Southwest Valley road (E. Faxon); - Baaa Harbor Marsh 
(Rand). 

Var, mac:rophyllum, Roell, 

Stem )eaves liDgulate, evenly bordered, 1,14-1.45 mm. long, 
nearly two thirds aa broad, the upper part poro9e aod fibrillose; 
byaline cella often partitioned i branch leaves ovate, 1.11- • 
1,90 n1m. Jong, little more than half as broad, innor pore, in 
the cell angles, mostly near the margins. Southwest Harbor; 
Upper Breakneck Pond (Rand)j-Little Cranberry Isle (Red, 
field). 

Var. meaophyllum, Wgruat. 

Stem lea.voe liiig~i~te, evenly ~,-t=!:40·;;, long, two 
- . . -tbirdi-to four fifths u broia,tiie upper pnrt porose and fibril-
- · Jose; byaline c~lla much parUtiooed; brancl1 leaves ovato, about 

as long and broiui as the 11tem leavee, inner aurface with feebly 
ringed pores toward• tJui apex. Breakneck Ponds i Beech Mt • 
Notcbj wooda, NoJlfood Covej Deer Brook (Rand). 

Var. microph~m. Roell. 

Ste~l .,{a 1mnll, eomewhat triangular, bordar widened to 
the bn , about 0.51 mm. Jong, and the aame in greatest breRdth, 
u?"l y without pores or fibril,; hyaline cell, not partitioned; 
branch leave, lance-ovate, about 0.80 mm. long, and little more 

. .. 
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than half as broad, loosely aomewbat aecund, inner aurface with­
out. pores. Southwest Harbor (Rand). 

S. ruCe1cen1, Bryol. Germ. Bot. Gu., XT. 2(6, S • .su6.Jecundum, 
Nees, nr. ,ontortum, Schimp. L. &. J., Mosae1 N. A., 19. 

Io water. Upper Breakneck Pond (Faxon & Rand);-border 
of Somes Pond (E. Faxon). 

§ 7. CYNIJJ'Ot.IA., 

S. imbrica.tum (Horn1cb.), Ruaa. Bot. Gu., xv. 249. S. Awtini, 
Su11iv. L. & J., :Moasea N. A., 21. Var. IQblan, Warnat. 
Bot. Gai., XY. 250. 

Woods, The Barcelona meadow (Band); - Gilmore Meadow ; 
Little Harbor Brook (Redfield). 

Var. criata.hm, Warnat. Bot. Gaz., :r.Y. 250. 

Sea Wall Swamp (E. Faxon) i -Bre11kneck Ponca ; bogs, 
aouthwest of Sea Wall, and north of Beech Hill (Rand). 

Vu. dlue (Ren. & Card.), Warn,t. Bot. Gu., n. 250. 
Swamp on lleadow Brook, Someaville i Clark Con; The Bar­

celona meadow (E. Faxon}; - bog north of l3eecb Hill; Sutton 
lsl11nd; Beech llt. Notch; Deer Brook (Rand). 

S. cymbifoliom, Ehrb. L. & J., Mouea N. A., 21. 
Canada Valley; bog11 aoutbwest of Sea Wall; Southweat Har­

bor; Sutton Ialand, and elsewhere (Rand). 

Var. gb.1:1ceaceo1, Warnst. Bol Gaz., xv. 251 • . 

Cold Brook (Rl\nd). 

S. pa.pilloaum, Lindb. L. & J., MoHet N. A., 21. S. tllfflbi­
folium, Ebrb., v11r. papillMAm (Lindb.), Schimp, Bot. Gu., 
xv. 251. V11r, norm11le, Warnat. 

Hadlock Upper Pond ; Great Cranberry Iale (Rand) i -
Sunken Heath (E, Faxon}, 

S. medium, Limpr. Bot. Gu., XY, 252. 

Common. Beech Hill road (P'uon & Raud); - bogs aoutb, 
west of Sea Wa.11, 1J.Dd north of Beech Hill (Rand). 
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Var. p11rp11ra.acen1, Ru11. S. medium, var. la:va, /. purpu1'CU• 
c:en.s (Russ.), Warnat. Dot. Gai., xv. 253 . 

Somea Pond (E. Faxon); - Aunt Betty, Pond; hop tou&h,. 
west of Sea Wall; Red Rocks, Great Cranberry !,le (Rand); -
Little Cranberry hie (Redfield). 

Va.r. palleac11111, Warnst. 

Color very pale yellowiab,green. Dog on Prettymanh road, 
west of SomesviUe (Rand). 

0:ansa II. ANDR~AOE&. Scatzooupous MouES. 

.ANDRElEA, Ehrh. d 
A. petrophlla.' Ebrb. A , ~ ~, r> er;.7,1 is !-le w • 

Frequent on wet lock, onthe mountains. Sargent ML. 
(Faxon & Rand); - Green Mt. (D. C. Eaton) i - Beech Mt. 
(Rand); -Robinson Jdt. (E. Faxon). • t ~r{J. 
A. cra.11lnonil, Bruch. ~ • ~ I I tJ~ • R... 

On wet rocks, aummit of Sargent 'Mt. (E. Fai:oo) i -Beech 

?,[~!.!~o~~~~~X:n.!J~~,:.~ . -.. _~.~~~ ~ 
~..-..-0~~ 

ORDER III. BRYACEtE. Taur; :MossEJJ . . 
List prepared by Edward L. Rnnd, under the aupervision of 

Elizabeth G. Britton. Plnnla collected mainly by Walter L. 
Burrage, John H. Redftelil, Edward L. Rand, Edwin Faxa11,· 
and Theodore G. White, determinationa ~boLh G:'Brit­
ton r.nd Dr. Chnrlea R. Bnrne11. ___. 

In view of the greatTmportnnce of following the arrangement 
and nomencla.ture adopted in aome standard work of ready ref­
erence, and in view also ~ · the great disagreement on these ,·cry 
matter, of arrangcmcyt·'nnd nomenclnture 11mong the authorities, 
it l1u aeemed wi~·fo follow Leaquereux and Jl\mes', 1 ' Mosses 
of North Aml;Pc& 11 in the prop11ration of this list. Synonyms, 
11owever, J>-n been given whore they aeemed of real value j 
aome ..!l'cciiaary descriptions hve been added; nnd n few cor, 
resPons mnde \Yhete they \Tore of real, not merely of verbal 
·mport.anco. 
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."I:. ~ .. ;.,:- ~~ .. · ··· 0 "' k 
1
. DICRA,NUM, Hedw. ) ,"2 hJ";TA, 

.:~"i: ~.);>._.: . ·. '"'e"':!- TT;, c s~1..,,...p. 1,1,-...._ • . · :Ji~. ~~~:.'.< · · .. -~· ,~lyttli, Bruc&~champ. D. &hist_i (Gu~n.), Liodb. 

Ssi:TroK I, ACROCARPL 
... ... 1; 

'l'rtbe wmem.m. 
OYNODONTIUM, Sch1mp, 1 --~;l f:i;: ·.·· ... • ,., ,!all~, Sargent Mt. Gorge (Theodore G. Wb1te). 

C. polyca.rpum (Ehrb.), Scbimp, Ornwphonu P,olyq__a.rp_u1 ·-:~ ~ ':'.->. · .. · · » :· montt.num, Hedw. 
(Ebrb.), Brid. C. . C;·l/~UM t Fe~ ..... C Ht:i/ .., • .) -,_, ud~ \ &I ~i.:i{? .. : . .-::<· .·,:~:·pq decaying tree,. Woods, Hadlock Upper Pond <:Walter L. 

011 decayed wood':-'Wood road to Great Pond, Southwe,t Har- . ·::~;, ~f :~··::.: .: -:: ··:lJorrago) i - near Ripplea Pond; Beech Mt.; Oak Hall (Rand). 
bor (Rand). . · ,'! r5c~::-··· · ·. · :,.J:·,. .. • · . . . . · ·!.~If .:1)1;r:.< ·:.::.:, l>,;.~Ff~e (Bull. ~ Leaq.)1 Lindb. 
C. vU'en• (Swz.), Schamp., var. W&hlenbercll (Brad.), Bchupy. 1 • • c,1 t h:;.,:;,;· .. ···: ·1:,o .teeaying trees· sterile. Near Aunt Betty, Pond; Cold 

Omophonu Wa.hlenl>er-gii, Brid. Ow, oplt.()(Wt; V,.,/llsl\1oyo~e:p•... ;1,1:,h· .• ..;.:-' .· D ' 
· 13 "''ct 

1 
~ : ; · jr'k:~; ;': · :'. ~ -r~k; Seal Harbor (Rand); - OD ledge•, Seal Harbor (The~ 

On decayed wood. Upper Breakueck Pond (Rand), ?;i 1f?:.'( d~r~ .G ... W~i!e). 

TREMATODON, Mx. d ... } rt~•: · D. bgella.re, Hedw. 

T. a.mblguum (Hedw.), Hornacb. L, p. ~h~ ~~P..;~Ji.. · J. ); On decaying tree ~runkej common (W, L. B~~~~· Rand, 

0 th d G 
,r (D O E . ~1 ,... E. Fax011, T. G. Wb1to). . .. ·. . .. 

n e groun , reen ""'t. • . aton) ; ..,.... mo11t wooda, . {, · ... · ·!: , ,· .. ·~ ·• 

. . ~orth ~f Long Po~d (J~~r,~i~ f· !~i~~), ··~· · . · .. :::;j . _ .. .~:. ~vum,. ~ook .. : _i':ri ..... _.:· . 
h ;- . · . · . "'.: ,: ,.,. . ·':~:;f:· .. ~;~ \;:t>· ;:· t=·.~·~t. ;·1.\~- • • ••• • • ;,;~. ,r-::··· • _ ··.~)On gran1t10 roc}t,1· Weat pranc;ih.,Qf Hadlock Brook; South• ·~./i' ~: r.··'11""~&$:.C._J)I~·. ~LW~'· Sohlmp',1!~{..·~.·~1-t.:.~./ .. ,"'~·~':,.t· ~:~:f.;~r.~~ ~··~..,_' ···;~=ti"D'..· a1te·7· mad·l'l1•nd),·::, On-g'round. l"OOd•, head of The Bar• 
N" ... ..._ "" , ..,,,. Vu:. -s· «:j •· . · ·•· · t' ~a;.,_~ · · H ·~·,, .. ·i\~4·· ll' '"'!!l<!.·0',Lo.• · 'f , · r; \·~- · ' • · 
.. ~ . ~ 1qiiiPro1a '(Starke) · S . imp~~,· . ~~,~:~ •lli:t-1~~~1 ;·· ·.:f'. ::m~·e: · .\ .~~;· ;,~~ '.nieiwow ·~@) i ~ alao Seal l{&rbor (Theodore G. White). 

t'J..:.• . · t I »' • -. · ... .. ,• . •-· .I!·:' . . .. \ t{"f ~;' ,;•' . ' _. ., ,\; . ~ 
.'~ ; :· .', ~!1:~~hio~abo~:a"i;d~,1i'cire;"Jo~nPond·; -iiubme~ecl(R~~d~:~-, ·:~1~~·~ -t ~,:~ ~t~~tl~.~Fn~ifolhim,' Eh~b. PMVj l<:!'v~ ~ bR,r't:'-- lo '-J,, 'Fol" 
,: , JJ the 1~e~1me11~ found are all aterlle~ aom.• dou~t h~ ~rllen ..... :?,; . il:,~ .. i.i.:.:· 1,/:\, : Dr7 ~ooda, behind _11cboolbouse, Seal Harbor (Theodore G(Heo 
· u to tbear 1dent1ty; · They a.re almo1t 1dent1cal with 1pec1men1 . 1 :[". · f.:fi :.; . · White).· · · Loe 

collected by E. Faxon at Ammonoo11:1c Lake, Orawforde, N, H ., · ··if' ' . F-tl'c\·. · · i , · • 

June 14, 1883, aod nry ai~ila.r to apeci~eni collected by Oakes ·~J..: fj) ' ·. ~· ~aceace~•· _Turn. · • 
at the White ?,lta., N. B •. csumv •.. & ~.1~1q.! :Muec!-~or. Am:, :ii:;~' i~ ,;;....~n·~~c~~1Pgtreetrunka; CO!ll~on ~nd, Th~te~: 
No. 245). Tba latter 1pec~m4!ns ware d11tr1buted u 11 .M~ma - ,·; !,.i .. ' · · -.:31tr,i·longlro1tre1 Bchimp. ------- .. . 
lo~gu_tta, Hed\f, var._!" 'Faxo~'a_ ~peci°!an,, · howe.ver, are .. ~~t if¥,;:· .··· .. ... ~ '.6vdoda OP,;iargo1Inir.(Wafter L. Burrage). 
D,cranella 19uarro.1a, and 10 with -rer1 httla doubt are the • ;~.. r\ : · . . · · · · · . 
Mt.. De11ert 1r,ecimeo1. The true identity of Oakea'• 1pechnen1 . . ~, · .. I~).. . D,; ~pncutum, Brtd. :fwceacen,, LDllq, & J., 1D part. 

r • · · , • · ·· p £l}~C S~t!'~ 
i! atill in doubt •• E1pecial thanka .•ra due Dr, O. R. Baroea ·'.:\ , ·: J~:.:. . On decayed wooa. ortlie~n·1oot of Beech Mt. i Upper Break-
1md lira. E . G. Bratton for the 1olut1on of tbeaa puzzllng que• : . (~: ·ii~ck Fondi Jot 11 Pond Lratl, Nortl1eut Harbor (Rand). 
tiona of identification. · fc.t f.,;' D l (L ) H d • · .,,~ 1' '·.·' · • 1copar . 1 e w, 

· ·:~f. f? On und, rocka, etc. i common (Walter L. Burrage, Rand, D. hetJroma.Ua (L.)1 .Schimp. 

On the ground; common (Rand), 
(Theodore G. White) • . 

Also Groat Cranberry I1Ja ,. · .. j } ~\ ·, ·~r' · ore G. White) i - alao Great Cranberry I,le (Theodore 
.. (\:~·. .. Wb' ) ·~ '~m-, ····· 1• 1te l ;/:. :··, . :~ ·,! . .. • • • .5!' '..11' , :.\, .. s·~ 

-' ( , ·~:1. 
·-·~·{ 

-~' -.. , 
,, 

... .. 
.r 
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Yar. sq11a.rro1um, Lesq. & J, 
Seal Harbor (Theodore G. White). 

Var. p&ludo1u.m, Bruch & Schimp. 

Seal Harbor (Theodore G. White), 

Var. pallidum, C. Muelle'f. 

Jorde.n Pond trail, Seal Harbor (Theodore G. White), 

Va.r. rupe1t.re, Auatiu. 

Leaves abort, curled and twiated when dry; 11lanb ,mall and 
usually at.erile. Muaci App., No. 90 (1870). S. & L., Mueci 
Bor • .Am., ed. 2, No. 76 (1865). On rocka in woods. Break, 
neck Ponds (Annie S. Downa); - Seal Ha.rbor (1.'boodore G. 
White). 

Var. recurva.tum (Schultz), Brid. 

Plant, tall 11.nd slender, usually ,terile, bright yellow; leaves 
uncinate, recurved, narrow and plumose at tip; diatant, not 
crowded on the ,tema. Prettymanh Ha.rbor (Theodore G. 
White), 

D. ma,j111, Smith. 

Damp ground. Cold Brook i Great Oranberr7 I1le (Rand )i -
Sutton Island (Theodore G. White). 

~/ ..: •• .. ' .. , . 
'';\ lr, :; ·•.! 

~\.~-~ , 
. ;, 

.. 
~ .. ,;,~~,~ .. :: .,. .. .,:-
~ ..... k -{ 
• •-;t" ·' !\ 

~ ~ --, 4~ v~. 
1, .: .. . ' .• r.:~ : /f/ ,· ,,• \ 
'.~. ~ : . 

-· . •,·II·. 
I• 

- 1 1 4'- - - ..- "' 
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D. bracbyca.ulon, Kindb. j) , 'z..L_L_u_R.._1 _<I_~_ 
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·1-(edtv-

Allied to D. ,purium, but differing in the abort atem only 
1 cw. high, tho leave, smaller and aborter, oblong-onto, acute, 
not acuminate, entire, not papillose at back, costa e)evate, per• 
cunen~ and amooth, alnr ceUe brown, capsule small, pedicel 
1 cm. ·1ong. PecuJiar in its abort leaves and ita elevate cos ta. 
Kindberg in Me.coun, Cat. Canadian Plants, part vi. 34. 

'=f:. :i·· · Not: 'uncommon iu dry places on the billa and mountaina. 
:·.:,.1{:i(.'\ :··.· 'High ·Head (Faxon & Rand);-Dog Mt. i Robinson ML (E. 
:: !-~··,?·' l!'uon);-Sargent Mt.; Jordan Mt. (Rand). T.: 

•!\ ~;l'.l~;~::·· .. :D;1>~ondi, O. Muel1er. 0· OfJl/tR. /e N se. r~ /eR. S • 
. ! : •• ~. . ...--

, ··· · On ground, mostly in woods; frequent. Browns Mt, (E. 
·", .. Faxon);-: Western Mt.; Norwood Cove; Upper Breakneck 

Pond (Rand); - between Hadlock farm and Frenchman Camp 
(Re~eld);-Seal Harbor; High Head (Theodore G. White). 

D. tindula.tum, Eluh. 
.,, . 

On gro~nd in wooda; very common (A.. B. Enton, Burrage, 
Rand, Faxon, Redfield, White). An unu,ual form, with five 
pedicela in · a cl11ater, Be~ch Oliff (Theodore G. White). .. 

, ·. FISSIDENS, Hedw. 

'tD. pa.lustre, Bruch & Scbimp. D. Bon.Jeani, DeNot. I), .$,oe,Jt /&IA. 
1 

Moist ground. Sargent Mt. (Faxon & Rand);-Weete;;' ·· 

Y. &cll&ntolde1 (L.), Hedw. 

Oo. !•troop. Western Mt,; Southweat Valley road (Rand). 

Mt.; Beech Mt. Notch; woods, Norwood Cove; wood road to 
Great Pond, Southwest Harbor; Seal Harbor (Rand); - Pretty, 
marab i 'rhe Cleft; Senl Harbor (Theodore G. White). 

i,D, Scb.raderl, Web. & Mohr. D. Bergm, Bland, j2.,. U.!;!.du{A7t),11of 
Moist ground in woods and on tho mountains. Brown, Mt. 

(Faxon & Rand) ;-Dog l(t. (E. l!'axon);-Norwood Cove; 
Inte"ale Brook; Beech Cliff; near Aunt Bett71 Pond (Rand). 

D. 1purium, Hedw. 

Dry ground. Browne Mt. (Redfield, Fu:on & Rand); -
Browns Mt. Notch; Seal Harbor; Weit Branch of Hadlock 
Drool. {Rand);-Barr Hill (Theodore G. White). 

·4 

1,a( 
t.,· 
I 

··1i'~. -- ·-". r··~ ....... -,., :-,: . ., ... 
!I• 
,I • 
\ . 

'•;1·' ; i, 
l . 
i~., 

LEUCOBRYUlil, Hampe. 

L. vul~~~fe,ctikucum (L.), Schamp:., 
On ground, wooda and billej common (Rand, Redfield, Whit!). 

. ~--- . 

L. min1111 SuJliv. L. albidum (Brid.), 1ndb 

On ground: Great Cranbe~ .. J•l•; .. Seal Harbor (Theodore 

G. White). ------
,OElU.TODON, Brid. 

0. purpurou1 ~Brid. 

0~ ro and ground ; common (Burrage, Fuon, Rand, 
~Jv • Abo Great Cranberry Isle (Theodore G. White). 
~ r . ~a,r . " .,., ~z;..d-- 4,-o ~~ ~ ,Al.-t.C. .. ,. ~ ~ 

. /':~· .... ..d tk';(:~ ,.c .... -~ /~. ~,~~1;..., -V' . .J ti'- -
:~ 

• ;,-,ff' [rv.fl•J~ t:,t,' I --C •r ,f4.,eJ c.h • ?s--•o. t ~ ~ ... 
r t"?tt. .,. 
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c. COIUCUI (Hampe), Lindb. r 
u Differs from C. pu,pureus"in tba long excurrant coat~ tho I 

capsule erect and aymmetric, faintl7 aulcate, the lid aborter, 
the toeth pale, red at bue, with fewer articulation1." Kind­
berg in Macoun, Cat. Canadian Plante, p1a.rt vi. 89. • On rocka. 
Browns Mt. (Walter L. Burrage, Faxou & Rand). 

Tribe PO'l'Tm.JE. 

LEPTOTR!CRUM, Hampe. (Ditmhum, Timm.) 

L. pallidum (Schreb.), Hampe. D,pallidum (Scbreb.),Hampe. 

A depauperato (orm on ground, Long Pond, Eden (Rand). 
.P.:. fAlt:e--1~~ (Ht:::dU;> .') HAk./~e 

"f"' -r I 1 -1' BARBULA, Hedw. J ) L · ~-·~ 
tCl[s_!e A ,o~T~~A { Hf!Ow, '""f"A. : 

B. t.oriuoaa. (L. ), we~ & t~ · 
On ground. West Branch of Hadloc~]!!ook· (Rand). 

'!l'rtba GJUMMtlJ2E 

ORIMMTA, Ehrh. / 

/0. con!eria, Funck. G, A./ f' ;~/~ }-/edtv, 
On rocks. Seal Harbor (Th;;;dore G. White). 

/0· apoc&rp& {L.), Hedw., var. cn,cilb (Schleich.), Web. & 
Mohr. 

On rocks. Ea.st Point, Seal Harbor {Theodore G. White). 

G. MA&tTtfvVI Cl./ M 7? / 1 
- RACOMITRIUM, Briel. 

R. a.ciculue (L.), Brid. 

Wet rocks, iu brooks, etc. Little Harbor Brook (Red.ti old, 
!4nJ); - Inte"ale 13rook (Rand). 

l.. hot.oro,Uchum (H~dw.), lMd. 
On rock,. 13eecb Cliff (Rand) i - Dog Mt. (E. Faxon), 

• See alao Br:Lhlnr., Britbh Hou Flora, n,. 

··~----

. Ji 

1 

' 
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~ R. !&1clcula.re (Scbrad.), Brad. 
1
. On rocke, Browns Mt.; Sargent Mt. (Faxon & Rand); -

The Cleft (Theodore G. White). 

JL..am:ro"'"'carpii'm, Brid. R. f ~,~,c. vf Ak.e v'°e. . Mt<ll~< 14"('°U 
· Ou rocks. Browne Mt,; Beech Mt.; north of Beech Hill 

.:@.and) ; -Robinaon Mt. {E, Faxon). 
• • ,.:::. ' J • I 

/ i. b,nuclnoanm, Brid. .R. hypnoidu (L.), Lindb. 

· On' rock,, mountain 1ummit1. Sargent Mt. (E. Faxon); -
qreen Mt. (D. C.i Eaton); - Pemetic Mt. (Rand). 

p 
BEDWIGIA, Ehrb. 

f"H. cllla.ta., Ehrb • 

Qn rocke; common. Sargent Mt., and elsewhere (Faxon & 
Rand); -Beech Hill; Somesville, and eleewhere (Rand); -
Seal Harbor (~heodore G. White). 

V~, Tlrldia, Schimp. 

,Brown, Mt. (RedfteJd); -Seal Harbor (Theodore G. White). 

Tribe OR1'BOTRICB'.ll.2E, 

.A14PH01DIUM, Schimp. 

A. Lapponlcum (Hedw.), Schimp. 

On wet rockl. Canada Cliff (E~ Faxon). 

A. Moncootil (Booth.), Schimp. 
___ O=n_r~__, 1'8. _Green Mt. Gorge (D. C. Eaton). 

. .... 

• ULOTA, Mohr. (W'el,11.1ia, khr~·----· 

lJ', LudwigU, Brid. Weis,ia coarctat (~v.), Lindb. 

0~ treOlj common (Burro xon, Ranc(Re~ite). 

CJ. criapa., Brid. WeiJ,14 ufophylla, • 
On. treea; CO!P"'rn (B,)!JXA I nd, Redfield). On roclcs. 

Balance Roc~e~l.Harbor; north of Beech Hill (Rand). 

~,beth 0, BrlUon, N. A. Sp0<:I" or Wel11l1, Bull Torr. Dot 
xi, G5. 

~1 
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tr. criapula., Brid. Weiuia cri,pula, Lindb. 

0!1 tree,, Sargent lit. (Faxon & Rand). 

11. phyllutha., Brid. Weu,w:phyllanth" (Brid.J, Lindb. 

On treea. Seo) Harbor (Theodore G. White). 

• , I 

U. R11tchiD1l• (Smith), Hamu,u. Weuria A.mericana (l3eauv.), 
Liodb. 

On rocka; commou (Redfield, Rand, White). 

OB.TROTRICJIUH, Hedw. 

O. fallu, $chimp. 

On willow treu. 

o. &himpm, Hammar. o. f.."Mil'11'l, ~,,.,;Ii,. 
Somenille {Rand). j; ,. =J 

~· F~//,-'f& "~~. 
Tribe TETRAPHIDD.2E. T'A.ci'iJ~v,-TI)/"\ At1,T, 

TETRA.PRIS, Hedw. {Gtof'gia, Ebrh.) 

J T. pellucid& (L.); Hedw. ' GfOl'j/a pelltu:ida (L.), Ehrh. 

On decaying wood; common (Bunage, Rllnd, White). 

·, 
Tribe SPLACENIUE. .,) 

.. ~; 
SPLACRNlJM, L. ~,:(:. 

. . ~ 

S. ampullaceum, -k HeJ ~ , j 
On cow dung. Bog bole on wood road to Aunt Bettra]>ond, :\ 

Youngs Diatrict (Rand, Fuon). On rotten wood.· 'W<>Od1 :J.~ 
north of Long Pond (Theodore G. White)'. G-1-&Jt '{,J.. ~i 

i)l'-R. K. couTi 1.1e,... ~;, 
Trlbo PBYSCOMI'rRIEJE. '.'iJl. 

lPUNARIA, Scbreb. 

P'. hJg-tomet.rica (-1..), Sihtb. Hedw-. , t) 
On ground; common, eapecially on burnt aoil (Rand,. White). 

.·1•\: ·.~,~ . ~· ... . ") :~, 
·,: ~ 
:~ 
J \ 
~' 

.. 
;( . 
:.-.·· . 
i:i, .. \. ' ··, ··~ - .. I'.. • . • · 
~!!., • ~­·t-.. ,,. 

. t ! 

. . 
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Tribe JU.RTRAllrDlllEJ. 

BARTRAHIA, Hedw. 

• 
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/B. pomlformla (L.), Hedw. 

Rock, and abady banka. Sargent Mt. Gorge (Walter L. 
Wea tern Yt. 

Hadlock farm and 

PHILONOTIS, Brid. 

P. HnhleabH"gll, Brid. 

. Wet place,. Stugent Mt.; Browna Mt. (Faxon & Rand);-
'.Beeclt_!iiJJ {Rand). • .• -

p. fen,~~.: (L. lt. ll.rid, 
. , . Wet placee and moist rockaj common (Ran<'!,.Faxon. White). 

. . . -._ .,,,. _.,., .... 
. . 

Tribe !3RT1:2D. • -·- ---
}:-~ LEPTOBRYUM, Scbimp. 

.. 
~-

'' -· . . --
·,, ·.,··,. \ L. pyrft'orme (L.), Wiia. - ---------~- ...... . --- -- .. -

~j:':~ ·· ·• - - Ox Bi~t,Solll Harbat,(Theodore d: Wbiie). ···,.··, . --
~!-. "- .._ WEBEB.A, Hedw. (~~ 
~~,,·-w.-~~uai (Scbreb.)1 Hedw. Po.Alia ·uutan, (Schreb.)1 Lindb. ,w;r·r;r h -- . ,,,,,- · ··- c:. ..... ,~r :. . . · . . On gro14nd, . and rock hoUowa on mouotaina; common {F~n, -
~"~· R d 'txl"I. ·t ) ,,, ·, j:-,' a.n , n: ul e • , .•.. •·· · ..... . / ., ___... 
:1u~~-~~-~ 1 •• B. )llm-'."schreb. ~ ,:~:J:t,,.~;(JeT1tllM. cH:'f·! f~!tT~t1,r ,r· . ,< r . r ., -r ;,UV.-1'-Q• 

~ t · ·Moist p\!lce1:-8omc:wille (Redfield, Rand) ;-,~re of North· 
.. ~t . ireat Arm, Great Pond (Rand). -.4A / _ .. ~ ~ ~ list ( .t\ .. ~JI ~ 
~.~~ ~ -· . , t;1r rs6- 5bt u ~ -f --7~ 
, .. -,_ . ... . 

~\· .- , · - .. - -----·-],/{ .... ~··. ···-- ·- ·- -·, - / ' 
., 
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B. c•apitlclum, -ft. t-f tdw• 
On gn,und. Loug Pond, Eden; High Head (Rand); -Seal 

Harbor (Theodore G, White). 

B. ca.pilla.re, 1:r. HeA~. 
In rich aoil, Triad Pass; bank, of Somea Stream (Rand). 

B. paeudotriqoet.rum (Hedw.), Schwaegr, B. vontrioo,um, 
Dicks. 

Shores. Ripplee Pond; Northwest. Arm, Great Pond (Raud). 

:mmm, L. (.&trophyllum, Neck,) 

Jil. cusplclatum, Hedw. ..4,trophyllum 1ylvaticum, Lindb. 

On ground, ahady places; common (Rand, White). 

I~~,,·:• •',• \:'"' 
-.?"\t• .• \. • 
..,., • , r , I 

-~·· .. :~ 
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J..17LAOOMN'IUH, Bcb\Yaegr. (Spharocephalu,, Neck.) 
t-'<.d..,, 

A. paluatre (ftj, Scbw~gr. Sph«rocephalus palu,tri., (L.), 
Lindb. 

laCar1by places; common (Burrage, Rand, White), 

Var. polycepbalum, Bruch & Scbimp. 

Frequent. Near Northwest Cove (E. :Faxon); - Beech Hill; 
near Rlpplea Pond, and elaewhere (Rand) i - near Loug Pood 
('.fbeodore G. White). 

Tribe POLY~JUCHELE. 

ATRICBUM, Beauv. (Catharinea, Ebrb.) 

J 
fledi.J . 

ld. r~stratum, Scbwaegr, .&Crophyllum ,-ostratum (Scbrad.), .)~ f ;; A, undula.tum ~,Pneauv. Catharinea undulata (L.), Web. 
L1udb, !1- to,,,,,aotT..C.Jl.!:l ~~td • (t . · & Mohr. 

Seal Harbor (Theodor~ G,. W,bite). . • ;: ·,) . · , . < -~. \ :. :: .::.. .. j~ · •.-·i.. In·.' ~mp g~und. Beecl1 l!t. Notch; . brookside, Southwest 
fl.Jl. ro~d ~ .,.,.,,,~ /111.T; . " , ........ 1i,. < 1 • ~ ,t.. )~tJ>-->. •. Valloy ~toad i Stanley Brook ; S0me1v1JJe (Raad) ; - Great 

ld. aJllD~, Bland. ~,trophy1ium cu,pidatum (L.), Liodb. \ ( 't1tr ... ··. Oranbeny Iale ('~beodore G. White). 

In moist ground, •had1 place, by watercourse,, etc; common /1 •rl J A • ... ,•.,•um 1m I &- Scbi o th · t t 
(B R d) 

,~ .
1 
·~, , .. 11.- • • , u<?, mp. a annea anyu, a a, 

urnge, :i.n • '!.l ~~( lBrid. 7 ~'3 G. 
X. hornum, l,. ,..il?t~phyllum honaum (L.), Lindb. i?' :f.Jf.; On ground. Beech Mt. Notch; High Head; Seal Harbor; 

Moist, shady woods. Seal Harbor (Redfield);_ Otter Cliffs i } • Sout.bweet Valley road (Rand). 
High Head; Norwood Cove; bead o( The Barcelona meadow; · , , 
Someaville (Rand); - B~rr Hill J Great Cranberry Iele; Sutton J; .~r ?.., POOON'ATUH, Beauv. 
Jaland ('fheodore G: White). . ~·. 1~;~ 

t-1;,~ , : •i · ·1· ·'l-:·¥· P. brnlca.ule, Beauv. P. tenqe Glenz.) E.G. Britton. 

(Blytt), Lindb. }.~ ·:~~-, V -on clay 6a°:ka, Wood roa~ to Great Pond, Southwest Har-
¥. cincllclloldt1 (Y '"},-H.,eee•. ..4,trophyllum cinclidioiclu J~;· ~ :'}l/ f', _r>tu.111~,1. 11,4111,e.u~ ~Hed14,1.] P.- ·B•A,.n.-. 

?,foist wooda and wet place, J common (Rand, Redfield, 
White). A. ,mall form, Brown• Mt. Notch (Raad). 

l- ;.'..r bori Beech Chff road, S0me1v1lle (Rand); -Southwest Harbor 
~~ £.~ ·. (}r[, L. Fernald). 
·i~, .~~~~-~ ~"· . • q , .~ .• " .. ·::f it!ID .. (/'P. alplnum . , Roehl. 
::~j ~( ";', . On ~ke. Brown, Mt. (Walter L. Burrage) i - O,eoa; 
·tti, t"\, Browne Mt. Notch (Rand); - slope of Green Mt. (D. C. 
.;:{ , ~ ' Eaton);-Triad Pue (Theodore G. White) . 

. , H 

.. 
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POLYTRICRUM, L. 

P. Obioenae, Ren. & Card. P. /ormosum, Lesq. & J., Mos9es 
N • .A., 264 in part. 

Stem erect, simple or bipartite, 3-6 cm. long, a little tonieu• 
tose below; leaves spreading when moist, erect-flexuous wbeu 
dry, from II aheatbiog bue, linear-acuroinate, cuspidate, serrate; 
lamellm about 50, each in aection of a row of 5-7 cells, the m11r­
ginal one much lnrger, tr11n1ven11ly dilated, &bout ~wice broader 
than high, very ,lightly convex, often 11lmoat plane; perichmtial 
le~ves longer, with a longer hyaline base. l'edicel 4-a cm. long, 
reddish below, pale above ; capaule erect, finally horizontal, 
tetragonal or pentagonal, rarely hexagonal, acute-angled, rnthcr 
n11rro,ved toward the base, with a very small or indistinct hy­
popbyai,; length 5-7 mm., diameter 2-2! mm.; lid conic-acu­
minate, red at m1ngin. Distinguished froro P. /ormosu11, by the 
form of tho capsule, more or less narrowed toward the base, and 
with an indistinct hypophysia; and further chiefly by the form 
o( the marginal cells of the lamelle. Ren. & Card., Rev. Bryol. 
(1885), 11. Bot. G11~., xiii. 199. Macoun, Cat, Canadian·PJanta, 
part vi. 153. On ground. Woods, Hadlock Valley (Redfield). 

P. pillferum,(Schreb) H~d l.V. 

Dry grounds, and in rock hollows. Sargent Mt.; Browne 
l\lt. (Walter L. Burrage); - Flying Mt. (R. & R.);-Newport 
Mt. (Theodoro G. White). 

P. juniporinum.QVilld. ) He cl t.V • 

Dry. open ground. Dog Mt. ; Browns }{t.; Asticou Hill 
(Walter L. Burrage); - Otter Creek qu1mies (Theodore U. 
White). 

, j 
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P. a.lphn1m, L. P. juniperinum, Willd., var. alpinum (L.), 
Schimp. fc,{~,v.,\~M,. ,.f;-;,1,1.1um CHediv.) (J..o I... I 

Barr Hill, an e sewhere {Tliiodore G. White). . J 
P. 

A,.-,.-,,._,4,. (: rvuc.l( 'J 
P; 1trict.11m, Banks. l _ .,.,,,,1 .. <6A•N~~... VA~ - · &A,d. 

Dry ground. Brown, Mt. (Rand); - Southweat Harbor (A. " 
B. Eaton); - Salisbury Cove (W,.lter L. Burrage); - Long 
Pond (Theodore G. White), 

·i:111•"'· 
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P. commune, L.- J-/ ~cl u.,, • 
Dry or moiat ground, woods and open pla.cea; very common 

(Burrage, Rand, White). 

:t'rlbe BOXBAOMIDlC. 

DIPRYSCIUM, Mohr. ( JJ1e6era, Ebrh.) 

V""D. folioanm (Web.), ?r!ohr. Wel,era ~euilu (Schmid.), Lindb. 

On clay bank, ahore south of Aunt Mollya Beach (Rand) . 

SECTION 11. PLEUUOCARPl. 

Trlbo l'ONTm ALlUE. 

FONTINALIS, L . 

v ~ F, utipyretic;,., L., var. gigantea, Sulliv. 

Frequent on 1tonea in brooka. Cold l3rook; brook, Clnrk 
Valley, and elsewhere (Rund); -Bubble Pond (Redfield). 

P'. Dalecarlica, Bruch & Schh:np, 
On atones in brooka; common (Burruge, Rand). Also in still 

water on the shore of Great Pond (Rund). 

F. Nova-Anglia,, Sulliv. 

Rivulet fl°owing into Denninc Pond (E. Faxon); - Somes 
Stream (Rand);-Hunters Brook (Theodore G. White). 

1 F.·Leacvu;·Sulliv. f. fJOt,IAe- .,.,,.,r/',,,c 
Doctors Drook (Rcdfield). 

F. Sullinnt.ii, Lindb. 
In 1wift and still water. Long Pond, Eden (E. Faxon); -

runlet near he~d of Denning Pond (Rand). 

DICHELY:MA, Myrin. 

D. p&lloacena, Bruch & Sehimp. 
On twig• in wet bole in wood91 bend of Tho Barcelona mendow 

(Rand). 

.,. 
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~rlbe MECKlllUl.m. 

NECKER.A., Hedw. 

H. pinna.ta. (L.), Hedw. 
On treesj frequent. Seal Harbor (Redfl.eld);-Canada Val• 

ley i Upper Bre:ikneck Pond, etc. (Rand); - slopes of Green 
}lt. (D. C. Eaton);-S0uthwe1t Harbor (M. L. Fernald);­
}brr Hill (Theodore G. White). 

'l'rtbe LBUCODONTlUEJ. 

j·,. ·iij. r , . 
: " ,. 'r -r~ y 

LEUCODON, Schwaegr. 

L. 1ciuroides (L.), Schwaegr. L. b,v.c.i.~ '"""-· ~.uJA.,4',;.S,..,...,~J 
, , - CR.v,.. -r ~,vdo1~Y: ,.JI',· 

On willow trees, S0meav11le {Rand). · ~ 
~ 

Tribe LBBXEE.20. 

MYURELL.A., 13ruch & Schimp. 

M. jula.cea. (Vill.)1 Bruch & Scbimp. 

On ground. Southweat Harbor (Rand). 

LESKE.A., Hedw. 

I. trbt.l1, Cesati. 
On treea. Deer Brook, near Jord11n Pond (Rand). 

'l'rlbe ORTHO'l'BECIE.m. 

PL.A.TYGYRIUM, Bruch & Scbimp, (Entorlon, 0. 'Mueller.) 

P. r11pen1, Bruch & Schimp. E. palatintu (Neck.), Lindb. 

On willow trees, Somenille (Rand). 

PYLAISI.A., Bruch & Schimp. 

P. pol:ya.ntha. (Schreb.), Bruch & Schimp. 

On old plank, Southwest Harbor (Rand). 
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P. nlutiaa., Bruch & Schimp. 

011 trees. Canada Valley j West Branch of Hadlock Brooki 
Deer Brook; Inlerviile Brook (Rantl). 

CLIM.A.CIU:M, Wob. & Mohr. -i.c~ ,,~ : .J &Zct 
C, dendroidaa (L.), Web. & Mohr. l"f7p 

On ground. Woods, bead of '.rhe Barcelona meadowj Clark 
Valley (Rand). 

O. Amerlca.aum, Drid. 

On ground. Moist thicket, Somea Stream (Rand). 

Triba HYPNE.2EJ, 

HYPNU:M, L. 

SUBOIU(US THUIDIUM. 

B, recognitum, Hedw. 

On ground, rocks, etc. i common (Walter L. Burrage, Rand). 

:e:. delica.tulum, L, 

On ground, rocks, etc. Western ?i(t.; Cold Brook (Rand) i -
Triad Pa89 (Theodore G. White). 

Suaov.Noa BRACHYTHECIUM. 

:e:. lmLum, Brid. 

On treea. West Branch of Hadlock Brook (Rand). 

B. 1a.labro1um, Hoffm. H. plumoaum, Huda. 

On trees. Ro:i.dside near Ripples Pond; near Seal Harbor 
reservoir; Clark Valley (Rand). 

Var, pa.lustre, Lesq. & J. 
Wet ground. Woods, head of Tho Barcelona meadow; junc, 

tioo of Prettymanh and Seal Cove roads (Rand). 

:e:. nlutinum, L. 

On ground. Dry woods, Sen] Harbor (Theodore G. White). 

.. 
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II. rut&bulum, L 
On rock, or atumps. North of Boecb Mt. i Northwest Arm 

wooda (Rand) i - on Jordan Stream ('fbeodore G. White). 

II. campestre, Bruch. 

Oo ground, rocks, and lop. Near head of Denning Pond; 
Southwest Harbor; lntervale Brook; wood,, Upper BrHkneck 
Pond; Weatern llt. (Rand). 

II. Novl!9'"Anglia,, Sulliv. & Lesq. 

On ground. Asticou Hill; Baker Island (Theodore G. White)i 
- Seal Harbor; Cold Brook (Rand). 

lI. plumoaum, Swz. H. pseucloplllmomm, Brid. 

On rocks. Rond to Bee~h Hill, Somes ville (RAnd); - New­
port Mt. (Theodore G. White). 

Sunol:NUS EURHYNCHIUM. 

H . H ff Evtt.1,'("'c-.J.,""' P..u(c.J...e//vM.CHedw.)~eAIAI . ,tr1~01um, o lD, • 

Bog bole, Prettym:mh road west of Ripples Pond (E. Faxon). 

lI. Snllinntii, Spruce. 8,t,'(~uie i'.~t~,', a,fp~ t 9«.iJ ,) 6RP;;; 
On ground. Woods at S11lisbury Cove (Walter L. Burrage). 

Suoo£MUt RAPH1D0STEGIU)1. 

II. ncurv;i.ns {l\Ix.), Schn·o.egr. 

On tree roota and old log,. Foot of W eatern )[t. i Salisbury 
Cove (Walter L. Burrage) ;-woods, Norwood Cove; Upper 
Breakneck Pond (Raud). 

H. cylindrica.rpum, C. Mueller. 

On trees. Browns Mt. (R. & R.). 

ll. Ja.mesU, Lesq. & J. 
Ou ground. Trind Pass (Theodore G. White). 

Suao£KUS RHYNCHOSTEGIU.U. 

/, H. depla.n&tnm, Schimp. fll')t1(l~Y//~~ d!f:MIVA7t/l\_ 
On dec11ying wood. Jord,m Pond trail from Northenst Hnr­

hor (Rnnd). (6Avc." t Sc.J.., .... f. ex Su II.) f/, 

-
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lI. serrnla.tum, Hedw. 

On wet rocks. Western Mt. On wet ground. Near Ripples 
Pond (Rand). 

H. rusclforme, Weis. 

Wet rocks. East Branch of Hndlock Brook (Walter L. Bur­
rage);- Browns l\lt. (Redfield);-Sargeut t.lt.; West Branch 
of Hadlock Brook (Rand). 

SuaoENut PLAGIOTHECIU.M. 

¢• mica.011 Swz. Js!£1ee.zy"~"" r::,veRVM l$v.) M,7T, 
On dec11ying wood. Seal Hnrbor (Theodore G. White). 

vlI, turracaum, Lindb. H4>1t :u,rt,e .It~ T~~ ~·.,, (' ' ·-.;/6,) lwA ;z; . 
On ground and old logs in woods; common {Redfield, Rnnd

1 

White). 

II. ele,:a.na, Hook. 

Crevices of rocks. Dog Mt. (Rand) ;-Seal Harbor (Theo­
dore G. White). 

H. denticnla.tum, L. 

On decn7ing tree trunka. Browns l\lt. Notch; Norwood Core 
(Raud); - Browns Mt. (Redtleld); - woods north of Long 
Pond (Theodore G. White). On rocks. Northern foot of Beech 
Mt. (Rand). 

R. KuhlenbeckU, Spruce. H. driutellum, Brid. 

On rocka; frequent (Rand). 

SUDOXNU9 AMDLYSTEGIUM. 

JI. serpent, L. 
Ou dec11ying wood. Southwest H:irbor (R:iud). 

H. orthocla.don, Beauv. 

On old trees. Woods, Intervalo Drook (Rand). 

H. Le1curil, Sulliv. 

On wet rocks. Intervalo Drook, near bridge (Rnod). 
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II. ripariam, L. 
On decaying wood, Stanley Brook (Rand); - immened among 

Fontinalu Dalecarlica, ahore of Northwest Arm, Great Pond 
(Rand). 

Var. Ba.ccidam, Lesq. & J. 
Deep woods, Little Cranberry !ale (Redfield). 

SuaOENUt CA.MPYLIUM. 

II. bispidalam, Brid. 

Oo wet rocks. Western Mt. (Rand). 

II. cbry1opb:,llam, Drid. 

On tree root. in moi1t ground. Long Pond (Theodore G. 
Wbite) i - meadow on Sunken Heath Brook (Rand). 

Var. rupestre, Aust. 

Plants large, in denae cu1hions; stcm11 usually Jong, branch• 
ing; generally sterile. Austin, Musci App., No. 396 (1870). On 
rocks in brooks. Sargent Mt. Gorge (Walter L. Burrage). 

Var. cespito1am, Aust. 

Plants slender, densely CD!spitose. Austin, Musci App., No. 395 
(1870). About tree roots. Seal Harbor (Theodore G. White). 

B. polygamum, Wila. 
1u wet ground. Somenille (R1md). 

SuaGEMU& HARPIDIUM. 

II. &duacam, Hcdw. 

Io wet ground. Sea Wall; Beech Cliff; Somes Pond (Rand). 
A 

B. uncia&tam, Hedw. R . aduncum, L. 

On ground, rocks, and decaying wood; very common. (Bur­
rage, Rand, Redfield.) 

Var. crra,cile1cea1, Bruch & Schimp. 

On ground in woods, Great Ornnberry Isle (Riind). 

.. :• : 
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l 
I' 

'I; 1 ~. 

CATALOGUE OF PLANTS. 217 

H. laitans, L. 
In ditchea, bog boJea, nud wet placea. Near Spruce Point, 

Eden (E. Faxon).- Sea Wall (Redfield) ;-Ripples Pond i 
Pemetic Mt.; Jordan Mt.; Drowns :Mt., a very alender form 
(Rand). 

~,._,_.. Suno&Mua CTENIUAl. 

t,,- II. Crista.-ca1tren1la, L. 

On ground and old logs; frequent. Upper Hadlc,ck Pond 
(Walter L. Durrage);-Sargon~ Mt. (Faxon & Rnnd);-Higb 
Head {H. S. Raud); -Southwest Vnlley roiid, etc. (Rand);­
between Hadlock lo.rm and Frenchman Camp (Redfield); -
Grcait Head ('fhcodore G. White). 

SUDGENU8 HYPNUM, PROHR. 

B. reptile, Mi:. 

On ground or on trees. South end of Great Pond i Cold 
Brook; Southwest Vnlley road; Western Mt.; Beech Mt.; 
Northwest Arin woods; lntervalc Brook (Rand). 

B. fertile, Sendt. 

On moist rocks, old logs, etc. Browns Mt. Notch; Intervale 
Brook (Rand} ;-woods, north of Long Pond (Theodore G. 
White). 

:S:. lmponen1, Hedw. 

Oo ground, old logs, etc. Canadn Vnlley; Norwood Cove; 
Northwest Arm woods; Intervale Brook (Ra.nd) ;-The Cleft 
(Theodore G. White). 

:S:. C'Qprusiforme, L. 

On rocks, old treea, etc.; common Rnd variable. HaJlock 
Upper Pond (Walter L. Burrage);-south end of Great Pond, 
and elsewhere (Rand); - Seal Harbor; Sutton Island (Theodore 
G. White). 

Var. ftllforme, Dfid. 

On Jordan Strellm (Theodore G. White). 

. ; 
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21g FLORA OF MOUNT DESERT. 

Var. ericetonm, Bruch & Schimp. 

Northwest Arm woods (Rand). 

Var. roaupiaa.t.um (\Vila.), Scbimp. 

Cieapitose, pale green ; leavea lalcate or curved, yellow at 
angle.1 i capsule 1uberect or incurv~d, lid rostrate. On Jordan 
Stream ('l'heodore G. White} i -woode, lotervale Brook (Rand). 

B. curvi!olium, Hedw. 

Wet rocks and old logs. Waterfall, Eut Branch of. Hadlock 
Brook ('l'beodore G. White);-Somes Pond; Interval& Brook 
(R:rnd). 

B. pra.t.euso, Koch. 

Io wd ground, Seal Cove road, Southwest Harbor (Rand). 

B. Ba.lda.oia.uum, Grev. 

Wet clayey i;round aud on tree trunks. Ripples Pond; be, 
tween D:i.ss Harbc,r and Soutb,vest Harbor (Rand);-Pretty• 
marsh (Theodore G. White}. 

Suoo&NUt LIMNOBIU!l. 

lt. pa.lust.re, Huds, 

On rocks. Woods on Intervale Brook (Rand). 

B. molle, Dicks . H . dilatalum, Wils. 

On wet rocks. nrook, Western Mt. (Walter L. Burrage); -
Browns Mt. Notch (Rand), 

B. eunrhim, $chimp. 

Woods, north of Long Pond (Theodore G. White);-Inter• 
Yale Brook (Rand). 

lI. ochra.ceum, Turn . 

In cold mountain brooks. North of Sargent Mt.; near head 
of Denning Pond (Rand); - at waterfall, East Branch of Had· 
lock Drook (Theodore G. Whit.;t). A very elender form, bead 
water, of Gilmore Brook (E, Faxon). 
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Sono&KUI CALLIERGON, 

B . cordl!ollum, Hedw. 

Jt -
219 

Common in awamps and wot boggy ground. (E. Fu:oo, Rand, 
White.) 

B. Schreberi, Willd, H. ptirietinum, L. 
On ground; common. (Burrage, E. Faxon, Rand, Redfield, 

White.) 

B. 1tramh1eam, Dicke. 
Among sphagnum in bogs. Little Crnnbe1·ry Isle (Redfield}; 

- Breakneck Ponds; Grcnt Crauberry Islo (Rand). 

Suuo1::r:ua PLEUltOZIUM. 

JI. 1plendan1, Hodw. H. proli/erum, L . 
Moiat rocks and on ground in woo<b; common. (Burrage, 

Redfield, Ru.nd, Wbite.) 

B. brniroat.re, Ehrh. 
Gorge, W eat Bra11cl1 of Hadlock Brook (Rand). 

SUDOENUI HYLOCOMIUAI. 

--

... - ' I I 
V B. aqu&rroaum, L . RAz _ ._ ; .f) .1 ~-' ·::_":!";. ~!-'!./~:.·· t:•5:V~ 

On ground. Cold Brook (Rl\nd) . ( t-1 ed VJ ) w;11UII$-T 
l-- Jl. triqaetrum,L. J:.., 1i:_!z :/ '"~Tpu~ ( , , -.,/t,,. • ) (.,.}~11.·,w-::f. 

Woods, on ground; commo . (Burrage, Rand.) 

D,v,atoK IJ. HEPATICJE; LIVERWORTS. 

List prepared by Edward L. Rand under the 1upervi1ion of 
Dr. L. ?tl. Underwood, by whom many annotation, and 1ome 
nece11ary descriptions ha,•e been furnished. Plant! collected 
by Ed\fard L . Rand and othors; determined by Dr. Undmvood. 
The arraugoment followed is that given in tbe sixth cditiou of 
Gray', Manual. 

.. 
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JUNGERMANNIACElE. ScA.LE Mossa. 

FRULLANIA, Raddi. 

F. Ebora.eo111l1, Lehm. 

Common on trees i somotimea on rocks. 

F. Asa.gra.;vana., Mont, 

On spruce trees, Beech Mt. (Rand) i - on rocks, uear Little 
Harbor (Redfield) ; - amoug moas on old log, Grt>at Pond 
(Rant!). 

JUBULA, Dumort. 

J. Batchinsim (Hook.), Dumort., VAr, Sulliva.ntii, Spruce. 

Wet rocks in Iotervale Brook (Rand). 

PORELL.A, L. 

P. pla.typhylla. (L.), Liudb. .Madotheca. platyphylla, Dumort. 

Frequent, usually on trees, Seal Harbor (Redfield) j - Deer 
Drook ; Hcdlock Brook; BrHkneck road (Rand). 

PTILIDIUll, Neea. 

P. cilia.re (L.), Nees. 
Very common on ground, rotten trees, etc. Varinble. An 

unusu:i.lly small form on old log, path to Beech Cliff (R1md). 
A lluge form, a.mong apha.gnum in bug hole on The Hoa.th, 
Great Cr.iuberry Isle, appee.ra to be P. p1&lcherrimu11, (Web.), 
Nees. 

TRICJIOCOLEA, Dumort. 

T. tomentolla. (Ehrl1. ), Dumort, 

In too!ls, Cold Brook (Rand). 

BAZZANU., S. F. Gray. 

B. t.riloba.t.a. (L.), S. F . Gray. Mastigobryum. trilo6atum, Neea. 
Very common on ground in damp wootb . A very delicate 

form on wet rui:ks, 11ortbero ood of Duoch Mt. (Rand). 

L' 

~·· 
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LEPIDOZIA, Dumort. 

L. repta.ua (L.), Dumort. 

On wet tocka amoog moss, northern end of Beech Mt. i on 
ground, Norwood Covo (Raud). 

L. aeta.cea. (Web.), Mitt. 

In aphagnum, border of Aunt Dcttys Pood (Faxon & Raod). 
Thia seems to be a 6oatiog form. 

BLEPJIAROSTOMA, Dumort. 

B. tricbophyllnm (L. ), Dumort. 

Oo clay banks, Stanley Drook, Scnl Harbor (Rand). 

CEPHALOZIA, Dumort. 

C. Virgioia.na., Spruco. 

Io wet ground. Southern end of Great Pood (Rand). 

C. multi8ora., Spruce. 

In wet ground. Sunken Heath; Sunken Heath Brook; Beech 
Mt. (Rand). 

C. blcuapida.t.a. (L.}, Dumort. 

On tl1e ground. Jordan Food trail from Northeast Harbor; 
Norwood Cove (Rnnd). 

C, curvlfolia. (Dicks.), Dumort. 

On rotten logs. Northwest Arm wood1 (Rand). 

C. !lufta.111 (Nees), Spruce. 

Very abundant in ahallo,v pools and among sphagnum, 
Sunken Heath (Faxon & Rand) ; - Sunken Hentb Brook 
(Rand). 

C. dlvarlca.ta. (Sm.), Dumort. 

On rock• with Andreic11, Sargent ?tlt. (Rand). 

-
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XANTU., S. F. Gray. 

Jt. Trlchomaull (L.), S. F. Gray. 
Oo ground. Wood roa.d to Weatern l\tt,; Jordan Pond path, 

SHI Harbor (Raod). 

SCAP ANIA, Dumort. 

S. undulat.a (L.), Dumort. 
On atones in brook,, usually 1ubmeraed; frequent. 

S. irrigua (Neea), Dumort. 

On rocks in water. Jordan Pond; Stanley l3rook (Rand). 

S. nemorosa (L.), Dumort.. 
On wet rock, and damp ground; very common. 

DIPLOPHYLLtJ?a[1 Dumort. 

D. albican, (L. ), Dumort. 

Thia apeciee i, distinguished from D. t=ifolium "by the 
preaeoce in the two lobes of a peeudo-ne"e, which i, often 
colorlesa, and conaista of a aeriea of frnm 4 to 6 elongat~d 
ce!l1. A cro11-aection of the leaf abowa the cell, to be of 
equal diameter as tbe other11 only with the outer wall, thick­
ened conaiderably." Pear,on, Canadian Hepatics,, 15. On 
rocka. Browna l!t. Notch (Rand). 

l>. ta.:d!olhun (Wahl.), Dumort. D. cllncan.,, Dumort., var. 
ta:,;ifolium, Nees. Gray, )fan., 6th ed.1 715. 

Oo rocks. Weit Bnmch of Hadlock Brook (Rand). 

D. Dicluoni (Hook. ), Dumort. 
Stem, prostra.te, copiou1ly rooting below, mostly 1imple with 

ascending npices; lea.ves deeply 2-lobed, aprcading or aomewhat 
involute when dry, p:ile or becoming whitish, the lower lobe 
obliquely ovate or o,·ate,Janceola.te, 1omewhat Calcate1 the upper 
lobe a b:i.lf smaller, lnnceolo.te, acute; leaf cells rather largl", 
nearly uniform; perianth ovate, with a plicate-Jaciniate mouth, 
Ou rocll1. Northern end of Beech lilt. (Rand). 
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GEOCALYX, Nee,. 

G. enveolen, (Schrad.), Neea. 
Ou rotten etumpa, Beech Mt. (Rand). 

LOPBOCOLEA, Dumort. 

L. bidenta.ta. (L.}, Dumort. 

In rill by roadaide, ne11r head of Great Pond (Raod). 

CHILOSCYPHUS, Corda. 

C. polya.11tho1 (L. ), Cord&. 

On ground. Southern end of Great Pond; Cold Brook 
(Rand). 

Var. rivnla.ri1, Nee,. 

On dripping rocks, northern end of Beech Mt. (Rand). 

PLAGIOCHILA, Dumort. 

P. &1plenoidea (L.), Dumort. 

On wet rocks. Cold Brook; IntervaJe Brook; northern end 
of Beech Mt. (Rand). 

KYLIA1 S. F. Gray. 

K. 'l'a:,lorl (Hook. ), 8. F. Gray. 

Among apba.gnum, ehore of Aunt BetLya Pond (Rand). 

M. a.nomal& (Hook.), S. F. Gray. 

Diffeu from M. . Taylori, of which it may be only a variety, 
in ita rather distant leaves, which are obtuse, acute, or ovate• 
acuminate on the eame 1tcn1, and thinner in texture, in its 
longer periantb, and in ita ovate involucral leave,. Among 
apbagnum, Freeman Heath (E. Faxon). 

JUN'GERMANNIA, L. 
J. Schr&derl, }.fa.rt. 

On ground and old loge i common, 

~~·, 
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J, pamll&, With. 
On ground. Wood1 near Somes :Pond (Rand). 

J. ba.rbat&, Scbreb. 
On rocks. Western }.[t, (Rand). A variety on wet rocka, 

northern end of Beech Mt. (Rand). 

J, a.tha111.ta, Lindenb. J, 6cir6atc, var. attenuata, Mart, 
Gray, Man., 6th ed., 719. 

On rocks, northern end of Beech Mt. i on old tree, The 
Heath, Great Cmnberry Ille (Rand). 

J. nnkico1a, Dicks. 

On old log, uortbern eud of Reech Mt. (Rand). 

J, ucisa., Dicks. 
On decaying logs. Jordan Mt.; The Heath, Great C,·anberry 

Isle (Rand). 

J, h1cisa, Scbr:t.d. 
On the ground and on decaying logs. Southern end of Great 

Pond (Rand). 

J. lnbt1., Huda. 
On ground and rocks; ffe(}uent. Variable. Brown1 Mt.; 

Beech ?,[t. i Sugeot Mt. (Rand). A variety on wet rocka, 
Sargent Mt. (Rand). A form with very amall eompre11ed 
Jel\n1, Robin1on Mt. (E. Faxon). An aquatic form, pooll on 
summit of lleecb Mt.; on loga in water, Sunken Heath Brook 
(Rand). 
• J. ?ala.rcblca., Neea. 

U11der leaves (amphigaatria) none; stem creeping, tadicu. 
lose, Bexuous, subsimple or with offshoots at the apex, rather 
thick, aoft; leaves aemi-vertical, spreading, very lax, aubquad­
rate, ropand, entiro, palo, bifid with l\n angular sinus, retroraely 
gibbous and with dh•ergent obtu1e lacinim (or more rarely 
trifid) ; fruit unknown. Nees, Europ. Lebermoose. ii. 77, On 
Spha~num Rw,owii, Beech :Mt. (Rand). Spec. in herb. C. 
Warnstor[. 

Nees did not include thia apeciea in the later work, Synopsi1 
Hepaticorum, nor ii it mentioned in other ,vorks of importance. 
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Dr. Waro1torf, however, writee that the discovery is a nry 
important one, since it i1 the aecond or third time that thi1 
species bas been collected. He evidonttr regards it u A good 
1pecies. 

?dARSUPELLA, Dumort. 

!I. 1pba.cela.ta (Gieaecke), Dumort. 

On rock,. Summit of Green Mt. (D. C. Eaton); - Beech 
Cliff (Rand). 

K. emarclna.ta. (Ehrb.)1 Dumort. 

Wet roclce; frequent. 

K. adust& (Neea), Spruce. 

Wet ledges, Green Mt. (E. Fason). 

NARDI.A, S. F. Gray. 

N. cre1111la.ta (Sm.), Lindb. 
On decaying wood. The HeAtb, Great Cranberry hle (Rand). 

FOSSO?dBRONU, R4dJi. 

P. Dumortleri, Lindb. 

Pond shoree,on ground. Jordan Pond; Ripples Pond; Great 
Pond (liand), 

PALLAVICINIA, S. F. Gray. 

P, LyollU (Hook.), S. F. Gray. Steet~ia. Lyellii, Leb1n. 

Forming mats under wat.er, Sunken Heath Brook (Rand). 

PELLIA.1 Raddi. 

P. epiphylla. (L.), Nees. 

On dnmp ground, pond eborea, brooksidea, etc.; common. 

ANEURA, Dumort. 

A, palm&ta. (Hedw.), Dumort. 

Diccciou11 genera.lly proliferous, amnll, opnque ; lballu1 abort 
and narrow; bunches linenr, pnlmntcly clivi<led, usu~lly nurow· 

u 
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iog gradually towards lhc apu1 sub:i.cuto and acarr.ely emargi, 
uate, biconvex i cells small, rou111lcJ1 thickened j bracla uumeroua i 
cnln1tra su1al11 densely verrucoae i nutboridia. lino1Lr. Lindb.1 
Not. pro F1Lunaet l•'I. l~oo.1 xiii. 375. On old treo, Weat Uranch 
of Stanley llruoh {llaud). 

l\lARCHA.NTIACElE. LinawoaTs. 

ldARCHANTIA, J.,, 

H. poJ.1morpba., L. 
On the grouuJ, especially 11lLer fire.j frequont. Beech llillj 

Uigh Head i Sowesville, 11nd elaewhere (Rnnd). 

CONOCEPBALUS, Neck. 

C. conicus (L.), Dumort. 

On damp ground. Auut Mollys Beach (BAnd) i - Il:ir 
11:ubor (Kate 1''urbish). 

.. "t-· 

N. opa.ca., Ag. 

CATAJ.OOUI~ OF l'r.AN'J'S. 

Cusa m. 'l'IIAJ.I.Ol·HY'fA. 

lhVISION J. Clf ,\ RACE)E. 

NITELLA, Ag. 

22; 

Ponds and ahcnma; common. Smith Brook, High Hen,) i 
Deer Brookj Canada Brook; Jordan Stream (R:ind); - Lon~ 
l'ond, Edun·(E. Faxon);- nt outlet Hndlock Lower PonJ (Isaac 
Huldou), 

N. ftezilia, .Ag. 
Specimens of R Nitolln, probnbly this species, ha,•e been fountl 

iu 1everal locnlitiea. Mou Lb of Hunters Urook i Somes Stream; 
Deer Brook (Rnntl); -Great I>onJ (haac Holden). 

D1v111o:. JJ. . .,\ I.G.1'E. 

List prepnred by Frank S. Collins. Planl!i collected by 
Frank S. Collins and Isaac Holden. 

So far as fresh water algm aro concerned, the Collowing list 
contniua only a few speciea which IHU'O COIDO under the notice of 
the collectors; to make oven :i.n npproximately representntive 
list would take careful collecting nnd study Cor years i lhis must 
be left for future student.a. In tho rcpresentntion of marino 
algm, the list ia moro eatiafactory, but bore also it i1 undoubt· 
edly far from perfect. For inllance, there wilt be noticed thrcn 
speciea which find a placo here only on authority of minutn 
lronda observed on other specimens; it Sa moro than likely that 
tbcro aro other 1pcciea equally deserving "f 11 pl11ee, but not 
e(Jually fortunate in securing it. 

The fact that thua far collecting btu been done almost. ent.irel~· 
in the liUmmor montha accounts for tho absence of snme species. 
,.•hich there is every reason to expect. in this locality. Still, 
allowing for these deficiencies, the list gh•es a fairly good idea 
of tbe mnrine flora of the Island,- that sub,nrct.ic flora char:ic, 
teristic of tho nortl1ern New l~ni;lnnd coll&t. 

'fhc arrnngement of species, genera, etc., is based chiefly on 
Engler and l 1 ranll's II NntiirJicben Pllnnt.cnfomilicn1

11 l\'l11ch 
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