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abbrevIatIons and symbols used.- illustration (on the same page unless noted otherwise).
xs - cr6ss-section.
ls -longi-section (vertical section).
wm - whole-mount.
UV - ultraviolet.
note: the colors of some of the microscope views are "false",
produced by re-fluoresced ultraviolet light or by polarizIng and
differential interference optics.
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introduction
Mosses and other bryophytes were first studied

centuries ago when nobody understood plant life
cycles and when communication among researchers
was haphazard. As a result, the mealiing of some of
the many terms and phrases that have been coined
or borrowed over the years to deseribe bryophytes
are confusing, overlapping, or even contradictory. The
original meanings of some have changed, too, either
as a particular "school" came to dominate bryology
or as dur scientific understanding improved, and even
today the meanings of some terms are hotly disputed.
For such contentious terros, we've tried to IncIlide
any alternative meanings that are stilI widely used
(they're given numbers in parentheses). In addition,
for some terms we've listed others which have the
same, similar, or opposite mealiing (they're inside
parentheses af ter explanatory words and phrases
such as synonym, compare with, similar to, not the
same as, and the opposite of). We've cross-referenced
the glossary by printing in boldface most of the
terms used in the definitiolis that are defined separ-
ately elsewhere. We've alsa provided IDare than one
illustration for terms that deseribe highly variable
structures such as the spines and papillae of leaves,
or brood bodies and leaf cell lumina. Those extra
illustrations alsa contribute toward dur other goal of
celebrating the remarkable diversity of bryophytes.
As well, we've tried to IncIlide several illustrations
of bryophytes that often are studied in the labora-
tory ofbotany courses-for example the mass genera
Bryum, Funaria, Polytrichum, Sphagnum, and Tor-
tuZa, and the liverwort genera Chiloscyphus, Mar-
chantia, Metzgeria, and Plagiochila.

The glossary isn't meant to be a text. Although we
tried to make it comprehensive, we couldn't IncIlide
in the definitiolis all the inevitable exceptions and
other nuances, such as the myriad types of pro-
tonemata, apical cells, and branching patterns.
Anybody wanting IDare detailed information should
consult the literatüre liste d in turther reading on
page 213.

We've alphabetized the glossary entries by letter
only, without regard to hyphens or blank spaces, so
for example the entry lateral is followed by lateral-
intercalary and in turn by lateralleaves.

The glossary covers mosses, liverworts, and horn-
worts. We've chosen those three group s because even
though they're not closely related, their structure and
life cycles are similar engugh that a term which
applies to one often applies to the other two as well.
We've left out the lichens entirely, because although
they can resemble mosses and thus be mistaken for
bryophytes, they're really fungi living intimately with
algae and/or cyanobacteria, and so in dur view the
terms describingthem belangIn a separate glossary.



a- -achlorophyllose 1
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Lopidium concinnum ab-
axIal surface of frond.
lcm

Bryum billardierei
accrescent leaf.
0.5 mm

a- (or an-) - a prefix meaning not or without (Greek,
synonym in Latin e- or ex-).

ab- (or -abs) - a prefix meaning from, away from, or
out of (Latin, synonym in Greek apo-).

abaxIal- facing away from a stern or axIs, hence a
leafs "underside" "outer" "back" or "lawer" sur-
face ( .left) (the opposite ol adaxI~I).

abortIve - defective or imperfect development.
abrupt - changing suddenly, as in leaves sharply

constrIcted to a narrow acumen.
acaulescent -lacking a stern (.below, middle) (sim-

ilar to sessile) (the opposite of caulescent).
accessory chromosome - an extra chromosome

or a chromosome fragment resulting from abnorm-
al meIosIs or mItosIs (synonym B-chromosome).

accrescent - increasing in size from the base to the
tip (.below, left).

-aceous - a suffix meaning belonging to the fam-
ily..., for example jungermanniaceous.

achlorophyllose - said of a cell or structure that
doesn't contain any ehlorophyll (synonym echloro-
phyllose) (the opposite of chlorophyllose, eontain-
ing ehlorophyll) (. below, right).

Sphagnum sp. immature Jamesoniella colorata a-
acaulescent eapsules on chlorophyllose margin.
pseudopodia. 0.5 mm 50 rim



achrophilous-actinomorphic 2

achrophilous - preferring an alpine habitat.
acicular - needle-shaped.
aciculate - irregularly scratched as if by a needle.
acidie - said of a substratum reacting as an acid

or a "hydrogen-donor" and with a pH ofless than 7.
acidophilic - preferring an acid habitat (synonym

oxylophilic) (the opposite ofbasiphilic).
acinacilgrID - having the form of a scimitar, an

oriental sword with a curved bl ade that broadens
toward the tip.

acostate (or ecostate) - in mosses, lacking a nerve
(-left, top) (synonyms enervate and nullinervate)
(the opposite of costate).

acrandrous - producing male sex organs (anther-
idia) at the stern apex.

acrocarpous - producing female sex organs (arch-
egoDIa) and later the sporophytes at the tips of
the main stems (the opposite of pleurocarpous).
Most acrocarpous mosses are erect, tufted, and
sparingly branched, while most pleurocarpous mos-
ses are prostrate, matted, and highly branched.

acrodendrophilous - thriving in tree-tops.
acrogyny (adjective acrogynous) - the production

of archegonia from the apical cell of a shoot, re-
sulting in the loss of that cell and therefore a halt
to the bhodes further vegetative growth (compare
with anacrogynous, producing archegonia later-
allyon a stern or branch from superficial initials
and without the loss of apical cells). Most leafy liv-
erworts are acrogynous, whereas thallose liver-
worts typically are anacrogynous.

Acromastigum-type branching - in leafy liver-
worts, a type of branching in which the branch re-
places half of an underleaf (compare with Frul-
lania-type branching,in which the branch re-
places the postical half of a leaf (rather than an
underleaD, Microlepidozia-type branching, in
which a branch replaces the antical half of aleaf,
and Zoopsis-type branching, in which the branch
replaces the entire leaD.

acropetal- (1) referringto an ascending series, (2)
said of tissues or organs develaping or maturing
from the base towards the apex or from the center
towards the margin, with the youngest tissue at
the apex or margin (the opposite ofbasipetal).

acroscopic - (1) facing the apex, (2) referring to
the triangular surface of a merophyte in direct
contact with the apical cell (the opposite ofbasi-
scopic). ~

actinomorphic - radially symmetric, said of a
structure that can be cut into two mirror halves
along more than one plane (-left, middle and bot-
tom) (the opposite of zygomorphic or bilaterally
symmetric). Radial symmetry is considered more
primitive than bilateral symmetry.

Acrocladium chlamydo-
phyllum acostate leaf.
100 [!m

Polytrichadelphus magel-
lanicus actinomorphic
shoot. '5 mm

Rhaphidorrhynchium am-
oenum actinomorphic
stern (xs). 50 [!m



actian spectrum-adaptation 3

actian spectrum - the bredrum of light wave-
lengths which trigger some response or drive an
energy-requiring process such as photosynthesis.
Shade-Ioving bryophytes use red-skewed light IDare
efficiently than do bryophytes adapted to full sun.

aculeate - covered with prickles (. below, left).
acuminate (noun acumen, plural acumina) - ta-

pering to a long narrow point (1) gradually (. be-
law, middle) or (2) abruptly (. below, right).

acuminose - tapering gradually to a fiat, narrow
tip (compare with acuminate, tapering to a long
narrow point).

Chiloscyphus aculeatus Taxiphyllum aomoriense Chandonanthus squarro-
aculeate leaves. acuminate leaf apex. sus acuminate leaf apex.
1 mm 100 fim 100 fim

acute - tapering with more-or-Iess straight mar-
gins to apoint with an angle less than 90° (. below).

ad- - prefix meaning to, toward, facing, near, or at.
adaptation - (1) the adjustment of an organism to

its environment, (2) a structural or physiological
feature which increases an organism's chances of
surviving in its habitat.

Rhizogonium dozyanum acute single- Cephalazia bicuspidata acute apex of
celled marginal teeth. 50 fim leaf lobe. 50 fim



adaxiai-aduncous 4

adaxial-facing toward a stern or an axis, hence a
leafs "upperside" or "inner" surface (the opposite of
abaxiai).

adhering (or adherent) - (1) sticking to an organ
of a different kind (the opposite of cohering, stick-
ing to an organ of the same kind) (compare with
adnate, fused rather than sticking to an organ),
(2) firmly attached to a substratum (.below).

Austrolejeunea olgae adhering to leaf Macromitrium longipes adhering to
substratum. 1 mm rock substratum. 1 cm

adnate - fused to a structure or organ of a different
kind ( . below, left and middle) (the opposite of con-
nate, fused to a structure or organ ofthe same kind)
(compare with adhering, sticking to an organ of a
different kind, and cohering, sticking to an organ
of the same kind).

adsorptian - the concentration of molecules or ions
(usually a gas or liquid) at an interface or on the
surface of asalid.

aduncous - shaped like a hook (.below,right) (syn-
onyms hamate, hooked, and uncinate).

Dendroligotrichum den-
droides peristome teeth
adnate to epiphragrn.
Imm

Chiloscyphus fissistipus Ptilium crista-castrensis
underleaves adnate to aduncous stern tip.
lateralleaves both sides. 1 mm
Imm



adventi tious-affini ty

Dicnemon calycinum leaf
with adventitious rhi-
zoids on upper surface.
100 [!m

5

adventitious - produced in an atypical location,
for example rhizoids on a costa or on the surfare
of a leaf ( . below, left).

adventive - (1) said of an introduced species (the
opposite ofindigenous) (. below, middle and right),
(2) a branch or some other structure growing from
a dedifferentiated gelI.

Fissidens taxifolius, a na-
tive of the Northem Hemi-
sphere now adventive in
the Southem Hemisphere.
1cm

adverse - directly opposite.
aerenchyma - a tissue with large air spaces form-

ed by the invagination of external surfaces and so
ultimately connected to the exterior. In oxygen-poor
(anaerobic) habitats, aerenchyma can enhance
the diffusion of oxygen to cells.

aerobic - (1) said of a habitat that has free oxygen
(the opposite of anaerobic, said of a habitat that
lacks free oxygen), (2) said of an organism that uses
molecular oxygen as an electron acceptor in its cellu-
lar respiration (the opposite of anaerobic, said of
an organism that uses an electron acceptor other
than molecular oxygen in its gentilar respiration).

aerophyte - an epiphyte that grows on the above-
ground parts of anather plani.

aeruginose - bluish-green, the color of weathered
copper (similar to verdigris).

art. (abbreviation for artinis) - Latin word meaning
related to, used before the specific epithet (spec-
ies name) of a specimen that hasn't yet been identi-
fied with certainty (e.g. Bryum aff. billardierei).

affinity- genetic, taxonomic, or geographical rela-
tionship.

Campylopus introflexus,
an austral mass recently
adventive in Europe and
America. 1 mm



aggregate---alar cells 6

aggregate - elustered together (. below) (compare
with coacervate, heaped or piled together).

Campylopus clavatus aggregate cap- Dicranum plurisetum aggregate cap-
sules. 1 cm sules. 1 mm

air-chamber - in some marchantialean liverworts,
apored cavity in the thallus which often is lined
with photosynthetic filaments (. below, left).

air-pores - openings to air-chambers in the up-
per surface of some marchantialean liverworts (.be-
law, right) (see simple and compound pore).

a'!

Marchantia sp. air-chamber.
100 !-tm

Marchantia sp. air-pore.
100 !-tm

alar cells - specialized cells at the basal corners of
a mass leafwhich differ from other leaf cells in their
size, shape, color, or the thickness and ornamenta-
tion of their walls (. below) (seealar region).

Breutelia pendula leaf xs, inflated alar Dicranum plurisetum leaf xs, alar
cells. 100 !-tm cells. 100 !-tm



alar region-albescent 7

alar region- an area (typically triangular) at the
basal eariier of a mass le af which controls the ori-
entation of the leafin response to changes in mois-
türe. Cells of the alar region of many mosses are
thin-walled and inflated. They're turgid when the
leaf is fully hydrated, but collapse when they lose
water during dry periods or droughts. Their col-
lapse pulls the leaf closer to the stern, thus mini-
mizing further water los s (. below) (seealar cells).

Breutelia pendula leaf
wm, alar region.
100 !-tm

Wijkia extenuata leaf wm, Brotherella henonii leaf
alar region. wm, alar region.
100 !-tm 100 !-tm

alate - winged (.below,left).
albescent - changing to whitish from some other

color upon drying, maturing, or aging (. below, mid-
dIe and right).

Pallavicinia xiphoides
alate frond.
Imm

Leucobryum glaucum al- Leucobryum glaucum al-
bescent habit (dry). bescent habit (dry).
1cm 5mm



alleles-alternation of... 8

alleles - variant forms of a gene at any particular
site (Iocus) on a chromosome.

allopatric (noun allopatry) - said of two or more
species inhabiting entirely separate areas (the op-
posite of sympatric, inhabiting the same or over-
lapping areas).

allopolyploid - a polyploid in which one or more
sets of chromosomes came from different spe-
cies (compare with autopolyploid in which all of
the chromosomes came from the same species) (see
alsa polyploid and ploidy level).

alluvium (plural alluvia) - mineral-rich soil that
was deposited by water.

alpestrine - referring to high mountains or regions
above timberline.

alpine - the zone of a mountain above timberline.
alternate - (1) said of leaves or branches that are

positioned along a stern first on one side and then
the other (. belgw) (the opposite of opposite), (2)
said of a peristome with exostome teeth that al-
ternate with the endostome segments.

Orthorrhynchium elegans
alternate leaves.
0.5 mm

Acrobolbus lophocoleoides Pseudolophocolea dentic-
alternate leaves. ulata alternate leaves.
Imm Imm

alternation of generations - a reproductive cycle
in which two types of multicellu1ar plants give
rise to each other in a continuous cycle. One type is
haploid (each ofits cells contains only a single set
of chromosomes, symbolized by In). By mitosis
it produces gametes (male and female sex cells)-
hence it's called a gametophyte. Two gametes fuse
to form a zygote, whiCh is diploid because it con-
tains two sets of chromosomes (symbolized by 2n),
one from each gamete. The zygote then germinates
and grows into the other type of plant in the cycle,
which by meiosis (reduction-division) produces
spores-hence it's called a sporophyte. Each
spore germinates and grows into a new gameto-
phyte, thus completing one turn of the cycle.



alternation of generations 9

alternation of generations (continued)
Most plants have such a reproductive cycle, bui

usually one of their two alternating generations is
smaller, simpler, shorter-lived, and at least partly
parasitic on the other. In the bryophytes, the ga-
metophyte is the dominant generation-it's larger,
IDare complex, longer-lived, and provides the bulk
of the sporophyte's water, mineral nutrients, and
energy, even though most mass sporophytes con-
tain some chlorophyll and are photosynthetic at
least when young ( .left and belgw).

As it happens, the two generations don't always
alternate, because both can hud off cells which de-
velop into plants which at least look lik e the other
generation (see apogamy and apospory).

Psilopilum crispulum still-
photosynthetic capsules
of young sporophytes.
2mm

~

i



alveo la te--am p lectani LO

alveolate - having honeycomb-like depressions on
the surface, as in some müsb spores.

amber - the fossilized resin of ancient conifers. Am-
her often contains well-preserved insects, a fact piv-
otal to the plot of the science-fiction novel Jurassic
Park. Exquisitely preserved mosses and liverworts
have also been found in amber, providing some of
the best evidence for reconstructing the former dis-
tribution of modern bryophyte genera.

amentiform - resembling a catkin.
amentulum (plural amentula) - the "catkin" of

the male androecium in Sphagnum.
amorphous - formless or nearly so, lacking any def-

inite shape.
amphi- (or ampho-) -prefix meaningon both sides,

double, or around (Greek, synonym in Latin ambi-).
amphigastria (singular amphigastrium) -leaves,

typically in a row on the lower (ventral) side of a
stern, and usually smaIler and with a shape differ-
ent from that of the other leaves on the stern (.be-
low, and facing page) (synonyms in the leafy liver-
worts underleaves and ventralleaves).

Cyathophorum bulbosum
amphigastria.
Imm

Hypopterygium rotulatum
amphigastria (VV epi-
fluorescence microscope
view). I mm

amphigenous - growing all around a btmettire.
amphitheci~ (plural amphithecia) - the outer-

most layer of tissue in an embryonic capsule. The
amphithecium surrounds the endothecium, and
gives ribe to the outer jacket of the capsule in all
bryophytes, and in Sphagnum and the hornworts
gives ribe as well to the spore-sac of the capsule.

amphitropic - said of anything that curves around
the structure it's attached to.

amplectant - embracing, clasping by the base.

Saccogynidium decurvum
amphigastria.
Imm



amphigastria (continued) 11

Telaranea centipes amphigastria. 100 !Am



amplexicaul-androcyte... 12

amplexicaul-a strueture that clasps a stem, such
as the base of a leaf (. belgw, left and middle).

ampIiate - enlarged or increased (. belgw,right).

Dawsonia superba am-
plexicauls. 1mm

ASphagnum bag, an an-
aerobic habitat.

Bartramia pomiformis Plagiochila sinclairii am-
var. elongata amplexi- pIiate leafbase.
cauls. 1 mm 0.5 mm

ana- - prefix meaning again, against, back, or back-
ward (synonym re-).

anacrogyny (adjective anacrogynous) - the pro-
duction of archegonia from the lateral or surface
cells of a shoot rather than the apical cell, a type
of growth which spares the apical cell and there-
fare allows further vegetative growth of the shoot
(compare with acrogynous, the production of arche-
gonia from an apical cell). Thallose liverworts typi-
cally are anacrogynous, where as most leafY liver-
worts are acrogynous.

anaerobic - (1) said of a habitat that's larking in
free oxygen, such as a Sphagnum-dominated bag
(.left) (the opposite of aerobic, said of a habitat
that has free oxygen), (2) said of an organism that
ordinarily uses an electran acceptor other than mo-
lecular oxygen in its cellular respiration (the oppo-
site of aerobic, said of an organism that does use
molecular oxygen as an electran acceptor in its cel-
lular respiration).

analogous (noun analogy) - said of two btmetlires
or organs that have the same funetion but a differ-
ent pnylogenetic grigin (the opposite ofhomolo-
gous).

anastomosing - joined into a network.
androcyte - the cellular precursor of a spermato-

zoid (antherozoid).
androcyte mother cell - a precursor cell that

divides to form two androcytes, which in turn de-
velop into spermatozoids.



androecial branch-annotinous 13

androecial branch - a specialized branch bearing
male sex organs (antheridia).

androecium -literally the "male house", bence all
of the antberidIa (and also paraphyses if pre-
sent), plus any surrounding leaves (which often are
modified) (- belgw, left).

androgenous - bearing androecia (- belgw, mid-
dIe and right).

Polytrichum sp. andro-
ecium (longi-section).
100 !Am

Racopilum convolutaceum
anisophyllous leaves.
1mm

Catharamnion ciliatum Tylimanthus saccatus
androgenous branch. androgenous branch.
1mm - 5mm

androgonial cell- the initial cell of a developing
antheridium that gives rise to androcyte moth-
er cells, then androcytes and antherozoids.

androgynous - monoicqus, producing both male
and female sex organs (antheridia and archego-
ma) in the same inflorescence and not grouped
or ellistered by sex (synonym synoicous) ,

angular cells - the group of cells at the basal angles
of a leaf.

angulate - angled, or having angles or corners.
angustate- (1) narrow, (2) narrowingwith concave

sides.
anisophyllous - (1) producing two types ofleaves

on the same stern (-left), (2) producing distinctly
different stern and branch leaves (the opposite of
isophyllous).

anisoplicate - having pleats, folds, grooves, or fur-
rows which are different shapes or sizes (the oppo-
site ofisoplicate, having similar pleats).

anisosporous - producing spores of two sizes in
the same capsule (not the same as heterospory
in the higher plants, which also produce spores of
two sizes but in different structures).

anisospory - the production of spores of two sizes
in the same sporangium.

annotinous - showing evidence of annnal growth,
such as by tufts of leaves crowded on the stern.



annua1-antheridiophore 14

annua1- apiant that eompletes its life cycle with-
in a single year or growing beason and then die s
(compare with perennial, apiant that lives for
several years or takes three or more years to ma-
ture). The sporophytes of most bryophytes are an-
nuals, whereas the gametophytes are perenni-
als (obelow, left).

annular - formed or shaped like a ring (obelow,
right) (see alsa annulus).

Hypoptygerium commutatum annua1
sporophytes growing from perennial
gametophytes. 5 mm

Sphagnum palustre annular fibrils of
leueocysts. 100 !-tm

annulate - ringed or surrounded by bands.
annulus - one or more rings of enlarged, speeial-

ized elastie rens at the mouth of the capsule of
most mosses, whieh assist in shedding the oper-
culum (o below, left and middle). The annulus
breaks up or peels off during dehiseence.

antheridiophore - in some marehantialean liver-
worts, a stalk that bears antberiilla at its tip (obe-
low, right) (compare with archegoniophore, a stalk
that bears archegonia),

Aulacomnium heterostich- Funaria hygrometrica an- Neohodgsonia mirabilis
um annulus (attaehed). nulus fragment (detaeh- antheridiophores.
50 !-tm ed). 50 !-tm 5 mm



antheridium-anthropochorous15

antheridium (plural antberidIa) - a bryophyte's
male reproductive organ. When mattire, it's a sac
containing many sperms (antherozoids) in a
single-Iayered jacket on a short stalk (.belgw).

Catharomnion ciliatum
Iminature antberidIa.
100 i-im

~p().~
~()

J~ (f)O
Dpt{)

()~ G~
0~()

Moss antherozoids.
10 i-im

Tylimanthus saccatus
antheridium.
0.5 mm

Breutelia pendula sterile
paraphyses and imma-
ture antberidIa.
100 i-im

antherozoid - a biflagellate sperm (male ga-
mete) of a bryophyte (. belgw, left and middle) (syn-
onym spermatozoid).

anthocyanin - a water-soluble blue, purple, or red
pigment restricted to the vacuoles of plani cells.

antliracine - coal-black ( .belgw, right).
anthropochorous - associated with humans or

dispersed by humans.

Tylimanthus saccatus an- Anthoceros laminiferus
therozoids. antliracine spores.
10 i-im 50 i-im
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antical - (1) facing toward the apex (the opposite
ofpostical, facing toward the base), (2) the side of
a thallus or a stern that faces away from the sub-
stratum.

anticlinal - oriented perpendicular to the surface
(the opposite ofpericlinal, oriented parallel to the
surface).

antrorse - facing or pointing forward or toward the
tip, for example papillae, cilia, or spines on a leaf
or stern (. below, and facing page) (the opposite of
retrorse, facing backward or away from the tip)
(compare with introrse, facing inward or toward
the center, and extrorse, facing outward or away
from the center).

antical-apical cell

Pyrrhobryum bifarium antrorse mar- Pseudobryum speciosum antrorse mar-
ginal teeth. 100 !-tm ginal spines. 100 !-tm

aperture - an opening or hole.
apex (plural apices) - the tip, point, or summit of

a structure such as a stern or leaf (.below).
apical- at or attached to an apex or tip.
apical cell - a cell at the tip of the shoot which

divides to produces leaves and other stern tissues.

Cinclidium stygium leaf apex Kindbergia praelonga Rhytidiadelphus japon-
abruptly narrowed to apiculus. leaf apex. icus leaf apex.
100 !-tm 100 !-tm 50 !-tm



antrorse (continue d) 17

Lepidozia concinna antrorse leaf lobes. 0.3 mm



apicuIate-apicuIus 18

apicuIate - (1) in mosses, ending in a short point
that's part of the leaflamina rather than the tip of
the costa (. belgw), (2) ending in a shori, abrupt
point (apicuIus) which is longer than a mucro (ad-
jective mucronate) but shorter and less stout than
a cusp (adjective cuspidate).

Vesicularia {erriei apiculate leaf apex. Climacium dendroides apiculate leaf
100 !tm apex. 100 !tm

Meteorium buchananii bSp. helmintho- Camptochaete deflexa apicuIate leaf
cladulum apicuIate leaf apex. apex. 100 !tm
100 !tm o uI ( i I o LO

) h b
.

apic us pura apicu 1 - a s ort a rupt pomt
at a tip or apex (.belgw).

Camptochaete deflexa op- Pleurophascumgrandiglo- Breutelia pendula oper-
erculum with apicuIus. bum var. decurrens capsule culum with apiculus.
1 mm apiculi. 1 cm 1 mm



apo- -apple mass

Bryum billardierei cap-
sules with apophyses.
Imm

Breutelia pendula "apple
moss" immature capsules.
5mm
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apo- - prefix meaning from, away from, free of, or
out of (Greek, synonym in Latin ab- or abs-).

apogamy - the formatian of a sporophyte direct-
ly from a gametophyte rather than by the fusian
of gametes-hence the sporophyte has the same
number of sets of chromosomes in its cells as the
gametophyte does, usually one (see apospory, hap-
loid, and polyploidy). Apogamy is comman among
bryophytes.

apolar - lacking apole, said of marchantialean
spores in which the germ tube ruptures the spare
coat at unpredictable sites (the opposite arpalar).

apomixis - (1) in bryophytes, any kind otvegeta-
tive reproduction, (2) development of a sporophyte
from an unfertilized egg or from the fusian ol an
egg with a vegetative cell rather than a sperm.

apophysis (plural apophyses) - in mosses, the
sterile basal neck of a capsule where itjoins the
seta, often swollen and with prominent stomata
(.left and below) (synonym llypophysis).

Pyrrhobryum mnioides mattire capsules
with apophyses. 1 mm

apoplastic water - water that's held in the poly-
mers making up the cell walls of a bryophyte (com-
pare with symplastic water, water heId within
the cell protoplast or lumen, and capillary water,
water held externally by surface tension).

apospory - formatian of a gametophyte directli
from a sporophyte rather than from the germi-
natian of a spore produced by meiosis-hence the
gametophyte has the same number of sets of chro-
mosames in its cells as the sporophyte does, usu-
ally two (see apogamy, diploid, and polyploidy).
Apospory is comman among bryophytes.

appendage - in marchantialean liverworts, a mem-
branous nap that's attached to each ventral scale
and protects the apical cell.

appendiculate - in mosses, having short trans-
verse bars or projections, as on the cilia of the
inner peristome (endostome).

apple mass - the comman name given to the mass
family Bartramiaceae because of the fancied like-
ness of their plump young capsules to green apples.
Genera of the family IncIlide Bartramia, Breutelia
(.left), Conostomum, Philonotis, and Plagiopus.



appressed-archegonium 20
appressed- (1) flattened or pressed against the

stern or substratum (oleft), (2) lying close together.
approxirnate - near or close together but neither

touching nar overlarring, as with peristorne teeth
(obelow) (compare with contiguous, touching or
overlarring but not fused, and connivent, converg-
ing at the tips but not fusing).

Bryum argenteum leaves
appressed against stern.
1mm

Pogonatum subulatum approxirnate
peristome teeth. 100 [-tm

aquatic - growing or living in water (obelow, left).
arachnoid - cobwebby, covered with thin, white,

entangled hairs (see hairy for similar terms).
arboreal - growing in, on, or among trees.
archegoniophore - in marchantialean liverworts,

a stalk bearing archegonia (o below,middle) (com-
pare with antheridiophore).

archegoniurn (plural archegonia) - a bryophyte's
female reproductive organ. At maturity, it's flask-
shaped with a long hollow neck, a swollen base
(venter) containing an egg (ovurn), and a stalk.
(obelow, right). it protects, nourishes, and influ-
ences the growth of the young sporophyte.

Blindia lewinskyae aqua- Marchantia berteraana Bryum sp. archegonia
tic habit. 1 mm archegoniophore. and sterile paraphyses.

1 mm 100 [-tm



archesporiuni-areolation 21

archesporiuni (plural archesporia) - the mass
or layer of cells in an embryonic sporangiuni which
later produces spores by meiosis (synonym spor-
ogenous layer).

arcuate - curved or bent like a bow or the are of a
circle (oleft).

area apicalis - a region toward the tip of a leaf or
other structure that's distinctive in some way, such
as having cells with thickened walls.

area basalis - a region toward the base of a leaf or
other structure that's distinctive in some way, such
as having cells with thickened walls.

arenicolous - growing on sand or in sandy habi-
tats ( o below).

Didymodon australasiae arenicolous
habit in coarse sand. 5 mm

areolae (singular areola) - smaIl, island-like divis-
ions of a surface resembling the angular cracks in
müd or in a network (o below, left).

areolate - divided into areolae ( o below, middle).
areolation - the pattern of cells in a leaf (o below,

right).

Pyrrhobryum bifarium
arcuate costae.
Imm

Marchantia macropara Marchantiafoliacea areo-
thallus areolae. Iate thallus surface.
Imm Imm

Calyptrochaeta cristata
areolation.
100 fAm



argenteous--arthrodontous 22

argenteous - silvery (. below, left and middle).
argillicolous - growing on day (. below,right).

~

Racomitrium lunuginabum
argenteous hair-points.
5mm-

Bryum argenteum argen- Fissidens pallidus argil-
teous shoots. licolous shoots.
5mm "":::" -:::" - 5cm. ~ -
arIsta (plural aristae) - in mosses, a hard, straight

awn or bristle at the tip of aleaf, usually a projec-
tion of the costa beyond the end of the leaf blade
(. below, left).

arisiate - ending in a bristle-point or awn, or hav-
ing a hair-point (arIsta) (. below, left).

armatüre - a general term for spines, cilia, or other
protective structures (. below, middle and right).

arthrodontous - in mosses, said of a perIstome
that's made up of only parts of cells (compare with
nematodontous, said of a peristome that's made
up of whole cells).

Leptotheca gaudichaudii Herzogianthus vaginatus Schistockila muricata
arista. 50 !!m ~ armatüre. armatüre.

100 !!m -=..;:.. 100 !!m
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articulate - (1) having thickened transverse lines
or joints, as in a peristome (. below), (2) said of a
strurttire that's made up ofparts fused together at
obvious joints.

articulate-asexual...

Dicranum platycaulon articulate peri-
stome teeth. 50 Itm _:: ::

Campylopus introflexus articulate peri-
stome teeth. 100 Itm -

ascending - sloping or curving upwards (similar
to assurgent).

asexual reproduction - reproduction without the
usual meiosis or fusian of gametes, in mosses by
a variety of brood bodies (. below), and in liver-
worts by gemmae, flagelliform branches, or the
fragmentation ofleaves (onext page).

Achrophyllum dentatum asexual brood Tetraphidopsis pusilla asexual brood
bodies on leaf margins. 1 mm ~ bodies (wm). 20 Itm -

Bryum dichotomum asexual brood bod- Campylopus clavatus detached asexual
ies in leaf axils. 10 mm brood hadies. 5 mm



asexual athecal 24

Marchantia foliacea asexual gemmae Drucella integristipula asexual leaf
eups. 5 mm fragmentation. 100 !-tm.~.

asperate - roughened with projectiofis or stiffhairs.
asperulous - somewhat roughened.
assimilate - energy-rieh moleeules built from ear-

bon dioxide, mineral nutrients, and the energy of
sunlight by the process of photosynthesis plus the
many metabolie pathways "downstream" of it (syn-
onym photosynthate).

assurgent - eurving or growing upwards (similar
to ascending).

astomatous -laeking stomata (eleft) (the opposite
of stomatous).

astomous - in mosses, said of a capsule that has
no operculum or valves, and therefore opens (de-
hisces) not along a line of built-in weakness but
instead by the deeay or breakdown ofits wall (syn-
onyms indehiscent and cleistocarpous).

asymmetric (or asymmetrical) - laeking formal
symmetry, said of anything whieh can not be eut
into two mirror halves along a longitudinal plane
that passes through its axis (ebelow) (compare with
radially symmetric or actinomorphic and bi-
laterally symmetric or zygomorphic).

athecal- (1) said ofbranehes that are produeed at
the tip of the stern (the opposite of gyrothecal and
intercalary, produeed below the tip of the stern),
(2) laeking a sheath.

Dendroceros validus
astomatous horn wall.
100 !-tm

Hypopterygium japonicum asymme-
tric leaf. 0.5 mm

Siphonolejeunea nudipes asymmetric
spores. 50 !-tm



atratous-austral 25

atratous - (1) black in part, as at an apex ( .below,
leri and middle), (2) turning black.

attenuate - (1) narrowing gradually, (2) tapering
gradually to apoint (. below, middle and right).

Catharamnion ciliatum
atratous calyptrae.
Imm

Climacium japonicum
auriculate leaf base.
100f..lm

Ptychomnion aciculare a- Acrocladium chlamydo-
tratous and attenuate phyllum attentuate tip
calyptrae. of vegetative shoot.
Imm Imm

auricle - an ear-like lobe of specialized cells at the
base of a leaf near the margins (.below, leri and
middle).

auriculate - with auricles (.below,leri and mid-
dIe) (similar to cordate).

austral- (1) southem, (2) restricted to the South-
em Hemisphere ( .below, right).

Ptychanthus striatus
auriculate leaf base.
100 f..lm

Pyrrhobryum mnioides
austral moss.
5mm



autoicous-auxin

Ptych~mnian aciculare
dwarf male plani.
1mm

Models of the !AA mole-
cule (indole acetic acid):
space-filling (upper) and
ball-and-stick (lawer).
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autoicous - monoicous, producing both male and
female sex organs (antheridia and archegonia)
on the same plani but in separate inflorescences.
When the male and female inflorescences are on
separate branches, the arrangement is said to be
cladautoicous, whereas ifthe male is bud-like in
an axil of the same stern or branch as the female
inflorescence, that's called gonioautoicous, and
when the male plani is a short branch attached to
the female with rhizoids, that's termed rhizauto-
icaus. Dwarf male plants growing epiphytically
on the female (-left) are dioicous rather than auto-
icaus, but they're nonetheless sometimes termed
pseudautoicous or pseudomonoicous.

autopolyploid - a polyploid in which all of the- chromosomes came from the same species, and
usually from a single individual as a result of spon-
taneolis doubling during either meiosis (homolo-
gous chromosomes fail to separate) or mitosis
(sister chromatids fail to separate) (campare with
allopolyploid in which one or more sets of the
chromosomes came from different species) (see alsa
polyploid, ploidy level and nondisjunction).

auxin - a growth regulator in plants. First studied
in vascular plants by Darwin in the 1880s, auxin
was named by Frits Went in the 1920s and later
was identified as indole acetic acid (!AA) (-left). !ts
many effects depend on its concentration, and in-
clude the bending of bhoats toward light, growth of
fmit, dropping of leaves, and inhibition of lateral
buds. Auxin causes its shart-term effects (such as
the bending of bhoats toward the light) by control-
ling the elongation of cells-it merely softens the
cell wall, and the cell's internal turgor pressüre
then enlarges the cell. In canirasi, auxin causes its
lang-term effects by controlling the expressian of
genes-it regulates gene transcriptian (the copy-
ing of DNA into so-called messenger RNA, which
then is transported to ribosomes and translated
into protein). Auxin is widely used in agriculture
to thin fruit and to prevent prematüre leafdrop.
Synthetic auxins such as 2,4-D are weed-killers.

Auxin is now known to help regulate the growth
of mosses. A filamentous mass protonema has two
stages, a chloronema followed by a caulonema.
Only the caulonema produces the tiny buds that
develop into the mass' familiar leafy gameto-
phores, and the switch between the two stages is
controlled by auxin. Bud production in turn is con-
trolled by yet anather class ofplant hormones called
cytokinins. The shape and size of the gameto-
phores are controlled by auxin, cytokinin, and
probably cakilim ions, which together regulate cell
division and cell elongation. Cells which elongate
tend to become specialized (they're said to differen-



auxIn (continued)-basal... 27
tIate), where as cells which divide repeatedly tend
to remain unspecialized (embryonic).

Auxin and cytokinins can leak from the protone-
mata of one mass species and be taken up by those
of anather species growing nearby-in that way,
even unrelated mosses can profoundly affect each
other's growth and development (see InteractIons).

In marchantialean liverworts, auxin regulates
apical dominance and branching patterns, and it's
known to control the formatian of gemmae cups,
rhIzoIds, and underleaves.

awn - in mosses, a bristle at the tip of aleaf, usu-
ally hyaline and formed by a costa's projecting
beyand the end ofthe leafbIade (eleft).

axIal strand - see central strand.
axil - the angle between a stem and the upper sur-

face of aleaf, branch, or other structure which is
growing out afthat stem (e below, left).

axillary - said of anything located in an axII.
axIs (plural axes) - (1) a main stem, (2) an imagin-

ary line through the middle of a structure.
baccate - juicy and succulent like a berry.

Syntrichia princeps awn. bar - a unit of atmospheric presstire (the presstire
0.5 mm exerted by a column of air on a surface). 1 bar =

100,000 newtons per square meter.
barbate - bearded with tufts oflong hairs (seehaIry

for a comparison of similar terms).
basad - toward or just below the base.
basal - located at the bottom or the near (proxI-

mal) end ofa structure (e below, middle) (the appa-
site arterinInal or distal).

basal membrane - a delicate cylindrical or tubu-
lar membrane at the base of the Inner perIstome
(endostome) of the capsule of many mosses. it
gives rise to segments that often alternate with
cilia (e below, right).

Palytrichadelphus magel- Brothereila henanii leaf
lanicus shoot axils. basal area.
5 mm 50 f!m

Racapilum aristatum ba-
sal membrane.
100 f!m



basic-bifarious

Examples of operculum
beaks: Tortula sp. (left),
Atrichum androgynum
(middle), and Ditrichum
brevirüstre (right).
Imm
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basic - said of a substratum that reacts as a base
or "hydrogen-acceptor" and has a pH higher than 7.

basipetal- (1) referring to a descending series, (2)
said of tissues or organ s that develop or mattire
from the apextoward the base, with the oldest tis-
sue at the apex (the opyosite of acropetal).

basiphilic - preferring basic habitats such as lime-
stüne or chalk (similar to calciphilic) (the oppo-
site ofacidophilic or oxylophilic).

basiscopic - (1) facing the base, (2) said of the sur-
face of a merophyte not in direct contaci with the
apical ceH (the opposite of acroscopic).

B-chromosome - an extra or fragmented chromo-
some resulting from abnormal meiosis or mito-
sis (synonym accessory chromosome).

beak - an elongated apex on a structure such as
an operculum (-left) (synonym rastrum).

bi- - a prefix meaning two (- belgw, left).
bicolorous - two-colored.
bicostate - in mosses, having two nerves (costae).
bicrurous - having two divisions, legs, or forkg.
bicuspidate - having two short, tooth-like points.
bidentate - two-toothed (- belgw, right) (not the

same as doubly toothed, which means having
teeth that are themselves taathed).

Cephaloziella
100 !-tm

biceHular gemmae. Heteroscyphus coalitus bidentate
leaves. 1 mm

bienniaI- surviving two years or growing seasons.
birariofis - arranged in two rows (-belgw) (synonym

distichous).

-I

Rhizogonium distichum birariofis
shoots. 2 mm

Chiloscyphus echinellus birariofis
shoots. 1 mm



bifid-binate

Leucobryum candidum bi-
furcate peristome tooth.
100 [tm

Buxbaumia aphylla bi-
laterally symmetric
capsule. 1 mm
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bifid - deeply divided in two (.below, right) (com-
pare with bifurcate, forked into:!: equal halves).

biflagellate - having two flagella. The sperms (an-
therozoids) of all bryophytes are biflagellate.

bifurcate - forked into roughly equal halves (.be-
law, left and middle) (compare with birid).

bigeminate - doubly paired, bence in fours.

Aneura orbiculata bifur- lsophyllaria attenuata
cate thallus lobe.' bifid leaf.
10 mm 0.25 mm

bilaterally symmetric - said of anything that can
be cut into two mirror halves along onlyone plane
( . below, left) (synonym zygomorphic) (the opposite
ofradially symmetric or actinomorphic).

bilobed-havingtwo lobes (. below,middle). Liver-
wort leaves often are bilobed, but mass leaves rarely.

binate - arranged in pairs (.below, right).

Triandrophyllum subtri-
fidum bilobed le af.
0.5 mm

Rhodobryum giganteum
binate-toothed margin.
100 [tm



biomass-bisbifid 30

biomass - the total mass of organIbmg per unit area.
bipartite - having two parts.
bipinnate - twice-pinnately branched (. below,leri)

(compare with pinnate, pinnately branched once).
hipolar - a distribution pattern in which a species

grows in temperate or polar portiolis of the North-
ern and Southern Hemispheres and/or the tropical
highlands, but not the tropicallowlands. About 100
species of mosses have a hipolar distribution, ten
of them introduced ( .below,right).

Hypopterygium filiculaeforme bipin- Campylopus introflexus introduced bi-
nate erolid. 1 cm polar moss. 1 cm

birefringent - said of a material that splits a sin-
gle beam of polarized light into two beams which
are at right angles to each other and which exit
the material out of phase because one is retarded
during its passage. The phase differences generate
false colors that are clues to the ultrastructure of
the material. Until the invention of electron micro-
scopy, birefringence was the most important tool
for studying the fiile structure of cell walls and cyto-
plasm. The cell walls of many mosses are birefrin-
gent, some dramatically so (. below, leri), whereas
the cell walls of most liverworts are not.

bisbifid - said of a bifid liverwort le af with lobes
that are also bifid, but less strongly (. below, right).

Dicranum plurisetum birefringent
basalleaf cells. 50 !-tm

Lepicolea attenuata bisbifid leaf.
100 !-tm ~



biseriate-border

Chiloscyphus semiteres
biseriate tooth ofunder-
leaf. 50 i.im
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biseriate - in two rows (oleft).
bistratose - two cell layers thick (obelow, middle).
bivalent - a structure that's formed at the start of

meiosis by the linkage oftwo pairs of chromatids.
bloom - a waxy or powdery govering that gives a

whitish, grayish, or bluish cast to a surfage (o be-
law, right) (synonym glaucous).

lsolembidium anomalum Saelania glaucescens sur-
pluri- to unistratose leaf. face bloom.
100 i.im 1 mm

bog - (1) any waterlogged vegetation, (2) vegeta-
tion that's open, acidie, waterlogged, dominated by
Sphagnum mosses, and mineral-poor because all of
its water comes from rainfall rather than soIl or
runoff (synonyms ombrotrophicbag or true bog).

bog iron - deposits of iran in waterlogged vegeta-
tion. The deposits have been linked to particular
mosses, among them Brachythecium rivulare, and
are substantial enough to be exploited as iran üre.

bog moss - a common name for Sphagnum mosses.
border - in mosses and liverworts, cells along a

leafmargin that differ from other leaf cells in their
shape, size, color, or wall thickening (obelow).

Cinclidium stygium leafborder.
50i.im

Bryum billardierei leafborder.
100i.im
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bordered - having a border (.belgw,left).
boreal- (1) northern, (2) restrieted to a broad zone

of eireumpolar eoniferous forest.
botryoid (or botryoidal) - resembling a buneh of

grapes ( .belgw,right).

Bryum billa~dierei bordered leaves. Plagiochila circinalis botryoid oil-
5 mm bodies. 100 !-tm

braets - modified leaves surrounding arehegonia,
antheridia, or gemmae eups (. belgw).

braeteole - a modified underleaf.

Dicranum plunsetum periehaetial Tylimanthus saccatus perigonial
braets. 1 mm braets. 5 mm

brood bodies - any struetures that funetion as veg-
etative propagules, such as gemmae, bulbils,
underground tubers, or redueed branehes (sur-
euli or cladia) and leaves (. below and neri page).

W' ciiL__~_- -
Achrophyllum dentatum brood bodies. Tetraphidopsis pusilla brood bodies.
200 !-tm 100 !-tm



brood bodies (cont'd)-bubble cell 33
brood bodies (continued)

Bryum diehotomum glo- Bryum sauteri brood Leptotheea gaudiehaudii
bose brood bodies. bodies (tubers). brood bodies (filaments).
1 mm 100 i-im 1 mm

broom moss - (1) a common name given to the Di-
eranum mosses and particularly the nearly cosmo-
politan Dieranum seoparium because their leaves
are curved strongly toward one side of the stern
and so resemble well-used brooms ( .below, left) (see
falcate-secund), (2) a common name given to
Pagonatum subulatum because it was once made
into soft brooms for dusting curtains and beds.

brunneus (orbruneus) - a general term for brown
(o below, right).

Dieranaloma billardierei broom moss. Tylimanthus diversifalius brunneus
1 mm ";:C';;;i oil-bodies. 100 i-im ~

bryoid - (1) having a Bryum-like peristome with
a well-developed exostome and endostome, (2)
having Bryum-like leaves with large, thin-walled
rhombic or hexagonal cells (see hexagonal for
iHtistration) .

bubble cell - a large alar cell (see alar cells for
iHtistration).
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hud - a structure produced by a caulonema, or a
stern which includes an apical cell that can devel-
op into a gametophore (.below,left).

bulbiform - resembling a flower bulb or onion (.be-
low, right).

bulbil- a tiny deciduous vegetative propagule.
bulbous - swollen, bulb-like.

Funaria hygrometrica
bulbiform shoots.
Imm

byssaceous - cottony or divided into fine threads.
byssoid - resembling cotton.
caducous - falIing off readily or early (synonym de-

ciduous).
caesious - bluish or with a bluish bloom (compare

with glaucous, which is whiter).
caespitose - tufted, growing in dense patches,

cushions, or turfs, as opposed to loose mats.
calcareolis - said of any material containing cal-

cium carbonate, such as limestone or dolomite.
calcicole - an organism largely restricted to sub-

strata rich in cakilim.
calcicolous - growing on a limy substratum.
calcifuge - apiant that's ünalile to survive in high-

cakilim habitats (synonym calciphobe) (the op-
posite of calciphil, apiant that does best in cal-
careolis habitats).

calciphil (or calciphile) -'- apiant that does best
in calcareolis habitats (the opposite of calcifuge
or calciphobe).

calciphilous - thriving in calcareolis habitats.
calciphobe - apiant that's not able to survive in

high-calcium habitats (synonym calcifuge) (the
opposite of calciphil, apiant preferring calcare-
oliS habitats).

callose - (1) hard and thick, (2) pertaining to plugs
at the ends of conducting sieve tubes in the phloem
tissue of higher plants or in comparalile cells in
the stern s of Polytrichidae mosses.

bud-callose

Weissia controversa hud. Imm



cal1us-campanulate

Racopilum convolutaceum
spears with calyptrae.
Imm

Dicnemon dixonianum xs
calyptra, sporangium.
100 !Lm
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cal1us - a mass of thin-walled, unspecialized cells,
often formed at a wound.

calyptra (plural calyptrae) - in mosses and liver-
worts, a membranolis or hairy cap or hood that forms
from the wall of the archegonium and protects
the embryonic sporophyte. It's formed af ter
fertilization of the egg from tissues around the base
(venter) ofthe archegonium, and is ripped off as
the seta elongates. In most liverworts, it ruptures
as the seta lengthens, leaving only a basal collar
(compare with shoot-calyptra, stem-calyptra, or
coelocaule, an embryo-protecting structure that' s
derived from stem as well as archegonial tissue and
is fleshy rather than membranolis). In mosses, the
collar-like fraginent of archegonium tissue that's
left behind is called the vaginula. A mass calyptra
usually falls offjust herüre the spores are dispersed.
!ts function isn't only protection of the developing
capsule from abrasion and desiccation-as well,
it somehow control s development of the capsule
itself. There's good experimental evidence for
that-if it's slipped off when the sporophyte is
young (still in the so-called spearstage) (.upper
left), the capsule doesn't develop. !ts control of the
capsule's development is known to be physical
rather than chemical, but precisely how it works
isn't understood yet (.lower left).

Moss calyptrae come in a dazzling array of
textures, shapes, and sizes, and bryologists have
exploited them for centuries for classifying and
identifying mosses (. below).

campanulate - bell-shaped, like an upside-down
cup with a wide-flaring motith (compare with cup-
ulate and cyathiform, cup-shaped with a motith
that's only slightly flared, and urceolate, pitcher-
shaped, distinctly narrowedjust below the moutb).

Dicranum menziesii cap- Ceratodon purpureus cap- Racopilum sp. capsules
sules with calyptrae. sules, one with calyptra. with hairy calyptrae.
5 mm 5 mm 1 mm
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campestrian- occurring in open country.
canal cells - the central row of cells in the neck of

an archegonium (.upper and middle left). When
they eventually disintegrate, they release a sperm
attractant into the thin film of water that bathes
the archegonium, and by swimming toward an in-
creasing concentration of the attractant, sperms
unerringly swim down the neck to the egg below.

canaliculate - groove d or channeled lengthwise
like a canal, gutter, or channel.

cancellate - resembling a lattice or network (.be-
law) (synonym clathrate).

Bryum billardierei can-
al cells. 50 i.im

Hymenophyton leptopo-
dum canal cells.
50i.im

Fontinalis antipyretica
cancellate endostome.
100 i.im

Funaria hygrometrica
cancellate apical disk
of peristome.
100 i.im

cancellinae (singular cancellina) - the sharply
defined, large, empty, and usually hyaline cells
in the leaf base of mosses of pottioid genera (.be-
law, left) (synonym endohyalocyst).

canescent - appearing frosted or hoary because
of numerous hyaline hair-points on the leaves
(.below, right).

Syrrhopodon japonicus cancellinae.
100 i.im

Racomitrium pruinosum canescent
shoot tips. 1 mm



canopy former-capituIum 37

canopy former - a bryophyte with a growth habit
that resembles a tree, with the lowest branches on
the stern borne well above the substratum, thus
forming a miniature canopy ( .below, left) (synonym
dendroid).

capillary - (1) hair-like (compare with filiform,
thread-like and hence less delicate), (2) a narrow
slit or cavity formed between two adjacent leaves,
scaIes, or branches (obelow, middle).

capillary water - water held externally on the sur-
face by capillarity or surface tension ( .below,right)
(compare with apopIastic water, water held in
the polymers making up the cell walls, and sym-
pIastic water, water hel d within the cell proto-
plast or Inmen).

Hypopterygium filiculae-
forme canopy former.
10 cm

Cyathophorum bulbosum Ptychomnion aciculare
water-filled capillarIes. capillary water.
Imm Imm

capituIum (plural capituIa) - a head-like mass of
crowded branches on the tip of a stern in some bryo-
phytes, for example Sphagnum mosses (obelow).

Sphagnum sp. capituIa.
1cm

\.
h

Sphagnum sp. section through leaves
of a capitnlnm branch.
100[.lm



eapsule--cauleseent

Ditrichum diffieile earIn-
ate leaf (xs).
100!tm ..

Leucobryum candidum
earnose leaves.
1cm

50 !tm

iiiII
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eapsule - the spore-case (sporangium) of a bryo-
phyte, sIinple in liverworts but in most mosses con-
sisting of a sterile base (neek, apophysIs, or hy-
pophysIs), a fertile spore-case (theea or um), and
usually a sterile lid (opereuluin).

earInate - (1) like a boat keel (oleft), (2) winged.
earneous (or earneus) - flesh-colored.
earnose - juicy but firm (obelgw, left) (compare with

fleshy and sueeulent, which denote a texttire
that's not so firm).

earpoeephalum (plural earpoeephala) - in some
thallose liverworts, the arehegonIophore tip
that bears the sporangia.

eartilaginous - firm and tough (o belgw, middle).
eastaneous - chestnut-colored ( o belgw, right).

Dicnemon dixonianum Hypnodendron comatum
eartilaginous leaf cells. eastaneous capsules.
100 !tm 5 mm

eatenulate - resembling a chain (obelgw, left).
eauleseent - having a stem (obelgw, right) (the op-

posite of aeauleseent).

Leaves eatenulate in cross-section- Triquetrella papillata-cauleseent.
Cladomnion ericaides (top), Dicnemon 1 cm
dixonianum (middle), and Weymouthia
cochlearifolia (bottom).

~



caulidium-cell 39

canliditim (plural canlidIa) - an alternative term
for a haploid bryophyte stern, preferred by some
bryologists (. below, left) (seealsa phyllid).

canline - part of or belonging to the stern.
canlis (plural caules) - stern ( .below,middle).
caulonema (plural caulonemata) - in mosses, the

second of the two growth-stages of a typical pro-
tonema (the first stage is called a chloronema).
Caulonemata usually have pigmented walls and
oblique cross-walls, whereas most chloronemata
have hyaline walls and transverse cross-walls.
Ordinarily, only the caulonema is able to produce
the buds which develop into the familiar leafy ga-
metophores of an adult mos s (. below, right).

Macromitrium langipes
canlidIa.
Imm

Palytrichadelphus magel-
lanicus caules.
1cm

i
iWeissia cantroversa chloro-

and caulonemata.
50i.im

cell - the microscopic stmctural unit of allliving
things, in plants consisting of a wall enclosing a
cavity (lumen) that's in turn bounded by a mem-
brane. Some kinds of bryophyte cells have impor-
tant functions even after they've died (. below).

Plagiamnium cuspidatum leaf cells.
100 i.im

Tetraphis pellucida le af cells.
100 i.im



cellulose-cernuous

BalI-and-stick model of
part of a cellulose chain.

40

cellulose - a complex insoluble carbohydrate con-
sisting of up to 15,000 glucose residues chemicalIy
bonded end-to-end. As with most large lInear poly-
mers, it has no one size because it's not synthe-
sized on a template. CelIulose makes up the bulk
of the celI walIs in most plants, ineluding bryo-
phytes, and at any one time, half of the carbon in
the biosphere is locked up in it (oleft).

central strand (or axial strand or central cylin-
der) - a thin column or cylinder of elongate celIs
at the center of the stern of some bryophytes, best
seen in a thin cross-section or a eleared whole-
mount (o belgw).

Dendroligotrichum den- Metzgeria sp. thalIlis xs,
droides stern xs, central central strand.
strand. 100 [tm 100 [tm

centromere - a constricted part of a chromo-
some where two chromatids are joined and the
microtubules of the spindle attach duringmitosis
and meiosis.lt's composed oftwo kinetochores,
one on each chromatid.

cereus (or ceraceus) - waxy.
cernuous - nodding or drooping at :t 45° (o belgw).

Hypopterygium sp. cernuous capsules.
5mm



eervine---chersophilous 41

eervine - clark and tawny, the color of adeer.
cr. (abbreviation for eonfer) - a Latin word mean-

ing compare with, used either to suggest a possible
identity of a specimen which hasn't yet been de-
termined, or to draw attention to the differences
and/or similarities among several specimens.

e. tr. (the abbreviation of euro fruetibus) - Latin
phrase meaning with {ruit, hence producing spor-
ophytes or sporulating (- below).

ehanneled - said of leaves with a longitudinal
groove formed by upturned margins or (in mosses)
a sunken nerve (-left) (synonym eanalieulate).

Campylopus clavatus
ehanneled leaf (xs).
100 [tm ," .:1

Hypopterygium rotulatum e. tr.
5mm"

Bryum billardierei eum fruetibus.
5mm

ehartaeeous - papery (-below, left and middle) (syn-
onym papyraeeus).

ehasmoeolous - growing in cracks, craunies, or
crevices (-below, right).

eheradophilous - preferring a habitat of detri-
tus, alluvium, or silt.

ehersophilous - preferring dry land habitats.

Pulchrinodus inflatus
ehartaeeous leaves.
5mm

Neckera pennata shoot,
ehartaeeous leaves.
Imm

Didymodon australasiae
ehasmoeolous habit.
20 cm



chiasma-chlorophyllose 42

chiasma (plural chiasmata) - a site where two
homologous chromosomes have exchanged gen-
etic material during meiosis.

chledophilous - preferring muddy, barren, or dis-
turbed habitats.

chlorenchyma - a specialized layer of chlorophyll-
containing cells forming a richly photosynthetic
region.

chlorocysts - (1) in a Sphagnum leaf, narrowand
elongate cells containing chlorophyll and forming
a network surrounding larger hyaline cells called
leucocysts (.left) (synonyms chlorophyll cells
and green cells), (2) in the leaves ofspecies of the
mass family Leucobryaceae, smaIl green cells en-
closed by layers ofhyaline cells or intermixed with
them (.below, leri).

chloronema (plural chloronemata) - in mosses,
the first of the two growth-stages of a typical pro-
tonema (the second stage is called a caulonema).
A chloronema typically has hyaline walls and
transverse cross-walls, whereas a caulonema has
pigmented walls and oblique cross-walls. Only the
caulonema ordinarily produces the buds which
develop into the familiar leafy gametophytes of
an adult mass.

chlorophyllose - said ofa cell that contains chloro-
phyll and therefore is green, such as the ordinary
le af cells of most bryophytes, the specialized green
cells of a Sphagnum or Leucobryum leaf, as well
as some spores and the paraphyses in immature
mass perigonia and perichaetia (.left and below)
(the opposite of achlorophyllose and echloro-
phyllose).

Sphagnum sp. leaf wm,
chlorocysts and leuco-
cysts.
100 !-tm

Leucobryum candidum
le af chlorocysts.
100 !-tm

Funaria hygrometrica
chlorophyllose leaf.
100 !-tm

Hymenodon pilifer
chlorophyllose spores.
100 !-tm



chloroplast-cIcatrIcate 43

chloroplast - a smaIl and usually raund cellular
organelle that contains chlorophyll. The cells of
most mosses and liverworts contain many chloro-
plasts, whereas those ofhornworts contain at most
eight and usually onlyone or two (o below).

Anthoceros laminiferus thin slice of up- Megaceros pellucidus thin slice ofupper
per thallus surface, mostly one chloro- thallus surface, typically two chloro-
plast per cell. 50 ftm plasts per cell. 50 ftm

chromatIds - ideiitIcal chromosomes produced
by simple replication.

chromatogram - the final hard-copy printout of a
chromatographic analysis.

chromatography - a technique for serarating com-
pounds by means aftheir different solubility in vari-
olis solvents.

chromoplast - a cellular organelle that contains
carotenoids or other secondary pIgments.

chromosome - a structure inside the nucleus of a
cell consisting of a very long molecule of double-
stranded DNA and a roughly equal mass of pro-
tecting and supporting histane proteins. Chromo-
somes are the basic structural units of the genome
in all creatures having nuclei that are bounded by
membranes. The many segments along the prodi-
gious length of chromosomal DNA IncIlide genes
(which code for proteins) plug several kinds of non-
coding portiofis. Those non-coding segments IncIlide
operators and promoters, which control the tran-
scriptian ofthe DNA into RNA, and introns, which
interrupt genes into two or IDare segments that are
called ekoiis. Oddly, the introns are transcribed into
RNA along with the ekoiis, but they're silipred out
by enzymes before the RNA is translated into pro-
tein. Ordinarily, chromosomes are visible only
while they're replicating during meIosIs or mIto-
sis. During that brief period the DNA is "super-
coiled", and as a result it's often packaged IDare
tightly than relaxed interphase chromatin is by a
"packing ratio" that's typically 1000-2000, and in
some cases up to 7000.

cicatrIcate - scarred.



cilIa te---clad ocarpo us 44

ciliate - having fine hairs (cilia) at a margin or
on a surface (. below, left) (see haIry for a com-
parison of similar terms).

cilium (plural cilia) - a delicate hair- or tooth-like
structure fringing aleaf, thallus, or other struc-
türe, or alternating with the processes of the In-
Der perIstome (endostome) (. below, middle).

cInderella - a common name given to the mos s
Funaria hygrometriea because it's one of the first
to colonize the ash-Iaden soil of bum ed-over areas.
It's also quick to appear on wet soils where there's
been a camp fire. For those same reasons, in France
it's called la eharbonniere, which means peddler of
ehareoal or eoal.

cInereous (or cIneraceous) - colored ashy-gray.
cIrcInate - strongly beni or curved into a circle or

near-circle (. below,right).

Metzgeria sp. ciliate mar~
gins of thalli.
Imm

Catharomnion eiliatum Entodon rubieundus cir-
leaf with marginal cilIa. cInate branches.
100 [-tm 5 mm

circumboreal - a distribution pattem in which a
species is widespread in but not necessarily re-
stricted to the Northem Hemisphere (synonym cir-
cumpolar).

cirrate (or cIrrose or cIrrhose) - (1) in mosses,
ending with a curled or wavy appendage, usually
an extension of the costa, (2) curled or wavy.

cladautoIcous - monoIcous and with the male
and female Inflorescences on separate branches
(for a comparison with other arrangements, see
autoIcous).

cladIum (plural cladIa) - a modified br aneh that
acts like a vegetatIve propagule.

cladocarpous - in mosses and liverworts, said of
an archegonIum (and later the sporophyte)
home at the tip of a short specialized lateral
branch.
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elathrate - latticed (.belgw,left) (synonymean-
eellate).

elavate (or elaviform) - club-shaped, elongate and
thickened toward the tip (.belgw,middle and right).

Funaria hygrometrica
clathrate disk at tip of
peristome teeth.
50 !-tm

Pleurophascum grandi-
globum var. decurrens
cleistoearpous capsule.
1cm

Breutelia pendula clav- Schistochila attenuata
ate paraphyses. elavate slime papilla.
50 !-tm 100 !-tm
cleft - deeply divided, split, or incised ( . belgw).
eleistoearpous - said of a mass eapsule which has

no opereulum or valves, and therefore opens (de-
hisees) not along a line of built-in weakness but
rather by the decay or breakdown ofits wall (.left)
(similar to astomous, lacking a mouth) (the oppo-
site of stegoearpous, opening by means of alid).
Cleistocarpous dehiscence is alsa sometimes
termed irregular (the opposite ofregular).

eline - a graded range of genetic and phenotypic
variatian from one population to the next along a
continuous geographic range.

clone - a population of genetically ideiitIcal organ-
isms produced from a single ancestor either natu-
rally by asexual reproduction such as apomixis
or artificially by propagation techniques like cut-
tings and grafts.

Lepicolea attenuata deeply cleft leaf.
ioO!-lm



club- haIr-coelocaule

Lembophyllum divulsum
cochlearIform leaves.
Imm
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club-haIr - a smaIl axillary filament consisting
of one Jang terminal cell atop a basal stalk of a
few short cells (. belgw).

clump - a tuft of mostly erect plants as oprased
to a mat of prostrate plants.

clypeate - shaped like a shield.
coacervate - heaped or piled together (synonym

cumulate) (compare with aggregate, ellistered
together).

coalesced - fused together.
coarctate - pressed together, squeezed in, or con-

strIcted.
cochlearIform - shaped like a spoon (.left) (com-

pare with cymbIform, shaped like a shallow boat
and therefore less deeply concave).

Meesia muelleri axillary club-haIrs (wm).
100 !-tm

cochleate - twisted into a stout spirallike the shell
of a snail.

coelocaule - in liverworts, a hollow fleshy struc-
ture that's derived from both stern and archego-
nIum tissue and protects the embryonic sporo-
phyte. It's a type ofperIgynIum, and has the same
fun~tion as a perIanth and bracts (. belgw)(syn-
onyms stem-calyptra and shoot-calyptra) (com-
pare with calyptra, an embryo-protecting struc-
ture that's derived from only the wall of the arche-
gonilim).

Dendromastigophora flagellitera coelo- Paraschistochila conchophylla terminal
caule. 1 mm coelocaule. 5 mm



coliering-coma 47

coliering (or colierent) - sticking to an organ of
the same kinci (the opposite of adlieriiig, sticking
to an organ of a different kinci) (compare with con-
nate, fused with a structure or organ of the same
kinci, and adnate, fused with a structure or organ
of a different kind).

collencliymatous - having cell walls thicker at the
corners than on the sides (. below, left).

colliculate - govered with small, rounded elevations.
collum (plural colla) - in mosses, the tapered base

of a capsule (. below,right).

Tetraphis pellucida collencliymatous Leptostomum inclinans capsules with
median leaf cells. 100 [tm prominent colla. 1 mm

columella (plural columellae) - a central column
of sterile tissue running up the central axis of a
sporangium and surrounded by spore-producing
tissue. lt's developed particularly well in the hom-
worts, whereas in the Sphagnum mosses, it's re-
duced to merely a dome (. below, left and middle).

coma (plural comae) - a cluster ofbranches at the
tip of a Sphagnum stern, or in other mosses a tuft
of crowded leaves at the stern apex ( .below,right).

Phaeoceros hirticalyx col- Sphagnum sp. columella. Hypnodendron comatum
umella and spores. 100 [tm coma (top view).
~~ 1~



comites-competitor

Ptychomnion acicutare
comite colIar in stern KS.
100 [tm

48

comites - "stiffener" celIs that support the leaves \and stems of some mosses. They're long, slender,
and thick-walIed (fiber-like), and occur in bundles
or cylinders in the costa and borders of leaves
and toward the outside of stems (eleft) (synonym
stereid).

commensal - an organism that betters its growth
and/or reproduction by living on or near another
organism calIed the host. The host is neither harm-
ed nor helped during the interaction (see interac-
tions). Bryophytes that gain a place in the sun by
perching on the stern s or leaves of other plants are
commensals.

commissura! pores - in Sphagnum, pores arrang-
ed along the margins of the hya!ine leaf celIs (leu-

. cocysts).
commissure - in the leaves of species of Sphag-

num, the margins of hyaline celIs (leucocysts)
where they adjoin the green celIs. Commissura!
pores are arranged along the margins.

comose - (1) hairy (see hairy for a comparison of
similar terms), (2) having tufts (comae) oflarge,
crowded leaves at the stern apex. A stern which is
highly comose can resemble a rosette (rosula).

compensation point - in plants, when the loss of
energy from gelInlar respiration just equals the
gain of energy from photosynthesis.

competitor - an organism or population that suf-
fers adecline in its growth and/or reproduction by
having to share scarce energy, materials, and space
with others (which suffer similar losses) (e below)
(see interactions).

Racomitrium Lanugino- Leptotheca gaudichaudii, Racomitrium ptychophyl-
sum, competitor with competitor with Cla- tum, competitor with
Lindsaea linearis, a fern. donia pleurota, a liehen. Raoulia sp., a flowering
1 cm 1 mm plant. 1 cm



complanate-compressed 49

complanate - said of a leafy shoot that's flattened
into one plane (.belgw).

Neckeropsis calcicola complanate
shoot. i mm

Distichophyllum microcarpum com-
planate shoot. i mm

Marchantia macropara
compound pores.
Imm

complicate - folded lengthwise (compare with con-
duplicate, folded lengthwise along the middle).

complicate-bilobed - folded lengthwise but alsa
two-Iobed, often with one lobe more complex (.next
page and belgw, middle).

complicate-carinate - sharply folded lengthwise
along a central keel.

compound pore (or complex pore) - a pore in
some marchantialean liverworts that's composed
of an internal barrel-shaped or cylindric struc-
ture plug several rings of superficial cells (.be-
law, left) (compare with simple pore, which has
no internal structure and is surrounded by only
superficial cells).

compressed - flattened lengthwise, squeezed to-
gether, or gündensed (. belgw, right).

Porella elegantula com-
plicate-bilobed leaves.
0.25 mm

Heteroscyphus multispin-
us compressed periantb.
Imm



complicate-bilobed (continued) 50

Balantiopsis diplophylla complicate-bilobed leaves. 100 [tm



\ concave-confervoid
i

Neogrollea notabilis con-
cave leaves.

Imm
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concave - curvinginwards(.below, leftand middle)

(the opposite of convex, curving outwards).
concentric - having a common center.
concbiform - shaped like half of a bivalve mol-

lusc (. below, right).

Acrolophozia pectinata Clasmatocolea sp. concb-
concave trigones. iformleaves.
100[tm 1mm

concolorous - said of two or more parts or struc-
tures that are gülüred the same.

conduplicate - folded lengthwise so sharply along

the middle that the two sides are nearly parallel

(compare with complicate, folded lengthwise).
confertate - crowded, dense, or pressed together

closely (.below, left and micldle).
confervoid - thread-like or loosely woven (. below,

right).

Jungermannia inundata Bryum argenteum con- Lepidozia concinna con-
confertate growth habit. fertate growth habit. fervoid habit.
5 mm 5 mm 1 mm
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confluent - merging together seamlessly (.below).
congener - a member of the same genus.
congeneric - belonging to the same genus.

confluent-connate

Plagiomnium cuspidatum Neogrollea notabilis con- Plagiochila fruticella low
eosta tip confluent with fluent trigones. confluent papillae.
border. 100 [tm 100 [tm 50 [tm

congested - crowded together (.below,left).
conglomerate - aggregated together.
conical- eone-shaped (.below,middle).
connate - fused with a structure or organ of the

same kinci ( .below,right) (theoppositeof adnate,
fused with a structure or organ of a different kinci)
(compare with coliering, sticking to an organ of
the same kinci, and adlieriiig, sticking to an or-
gan of a different kind).

Spiridens veillardii con- Dawsonia superba con- Asterella australis con-
gested leaves. ical operetilum. nate pseudoperianth seg-
5 mm 1 em ments. 1 mm



connIvent-convex 53

connIvent - meeting, convergiiig, or approaehing
at the tips but not fusing (. belgw, left) (compare
with approxImate, near or close together but not
touehing or overlapping, and contIguous, toueh-
ing or overlapping but not fused).

conoIdal - resembling a eone.
conspecifIc - belonging to the same species.
constrIcted - abruptly or sharply narrowed or

contracted (. belgw,right).

Herzogianthus vaginatus connIvent
leaf lobes. 100 !-tm

Ptychomnion aciculare constrIcted
eapsule (dry). 1 mm

contiguous - touehing but not overlapping or fused
( .belgw, left) (compare with connIvent, eonverg-
ing at the tips but not fusing, and approxImate,
close together but not touehing or overlapping).

contorted - (1) overlapping like shingles, (2) irreg-
ularly bent, twisted, and eurved (. belgw, middle)
(similar to tortuose).

contracted - abruptly narrowed or shortened.
convex - eurving or bulging out ( .belgw,right)(the

opposite of concave, eurving inwards).

Funaria hygrometrica
contiguous peristome
teeth. 50 !-tm

Bartramiopsis lescurii
contorted leaves (dry).
Imm

Venturiella sinensis con-
vex eapsule opereula.
Imm



convolute-corticolous

Acrolejeunea allisonii
cordate trigones.
100!Am ~,-",::;;:;"'-';!
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convolute - (1) rolled or folded to form a sheath,
(2) rolled up inside asimilar btmetlire.

cordate - heart-shaped, said of leaves attached at
the broad end (.below, left) (similar to auricu1ate)
(compare with obcordate, heart-shaped but up-
side down, as in a le af that's attached at its nar-
rowend).

cord moss - a comilion name given to the cosmo-
politan moss Funaria hygrometrica because its
dried seta is so tightly twisted that it strongly re-
sembles a cord.

coriaceous - leathery or tough.
cormophytes - any plants that produce archego-

nia (i.e. bryophytes, ferns and their allies, and the
seed plants).

comeus - said of anything that's horny and hard
but not so brittle that it can't be cut without break-
ing up or shattering.

cornute (or comiculate) - horned.
coronate - crowned.
corpuscle - an axillary fHament consisting of one

long terminal cell atop a basal stalk of two or three
m'uch shorter cells (synonym club-hair-see that
entry for illustrations).

corrugate - regularly wavy or wrinkled (compare
with rugose, strongly wavy, and unduIate, some-
what wavy).

cortex - in a cross-section of a stern or branch of
some bryophytes, (1) the outermost row or rows of
cells, or (2) the tissue between the central cylin-
der and the epidermis (. below,middle and right).

Dicnemon dixonianum Plagiochila sp. stern xs
stern xs showing cortex. showing cortex.
100 !Am 100 !Am
cortical- referring to or belonging to the cortex.
corticate - (1) having a cortex, (2) harder outside

than inside.
corticolous - growing on hark (synonym hylaco-

lous.



..

cosm opo li tan ---costa te 55

cosmopolitan - found in all major floristic zones
of the world (.below). Many bryophytes can disperse
long distances because (1) their spores are light-
weight and smaIl and so loft high into the atmo-
sphere on rising currents of warm air, and many
spores are resistant to long-term desiccation and
ultraviolet damage, (2) they often produce vegeta-
tive brood bodies or other propagules, and (3)
they're totipotent (even tiny fragments of their
leaves and stems can sprout into new plants). Also,
humans have vastIy expanded the habitats of the
many bryophytes that exploit disturbed sites-
roadside cuttings, lawiis, greenhouses, the cracks
of sidewalks, and burned-over bogs and fields.

Funaria hygrometrica
cosmopolitan mass.
5mm

Polytrichum commune Ceratodon purpureus
cosmopolitan mass. cosmopolitan mass.
Imm ~ 5mm ~

costa (plural costae) - in mosses and some liver-
worts, the thickened midrib or nerve of aleaf.
The leaves of some mosses have a single or double
costa or none at all ( .below).

costate - having a midrib (costa) (the opposite of
acostate and ecostate).

Bryum billardierei costa xs.
100 !Am

Racopilurn convolutaceum costa xs.
50 !Am



erassate--crisped 56

erassate - thick (. below) (compare with inerass-
ate, thick-walled).

erateriform - shaped like a goblet.
ereeping - growing along the substratum surface

and anchoring at intervals.
erenate - having rounded teeth or scallops along

the edge.

Dawsonia superba erassate leaf (xs). 100 !-tm

erenophilous - preferring a freshwater spring
habitat.

erenuIate - having minute rounded teeth or scal-
lops along the edge, usually the bulging walls of
individual cells ( . below, left and middle).

eribbrose (or eribrose) - in mosses, (1) said of a
peristome that resembles a sieve because it's
finely perforated, (2) said of the triangular sieve-
like area of large resorbed cells in the mid-base of
stern leaves of some species of Sphagnum.

erisped (or erispate) - strongly curled, twisted,
eontorted, or wavy like crisp bacon ( .below,right).

Polytrichumjuniperinum Psilopilum australe pap- Atrichum undulatum
erenuIate lamella. illose erenuIate lamella. erisped leaves.
50 !-tm 50 [Am 1 mm
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cristate - (1) having a crest-like ridge resembling
a rooster's comb (.belgw, leri), (2) having a pale,
serrated margin resembling a crest. .

cruciate - in section, shaped like across.
crustaceus (or erustaeeous) - resembling a crust,

thin and brittle.
crymoeolous - growing in tuncira or polar regions.
cryptocoeloeaule - a eoeloeaule with only a smaIl

hollow fleshy base and a short perianth at the top.
cryptopolar - said of a spore that germinates from

the equator or either pole.
eryptopore - a stomate that's "hidden", deeply

immersed in a depression or chamber formed by
overarching adjacent cells (the opposite of phan-
eropore, a stomate that's not sunken).

C-shaped - said ofpapillae which appear crescent-
shaped when viewed from above using an ordinary
light microscope.

eubie (or eubate) - cube-shaped or nearly so.
eueullate - resembling or shaped like a hood (syn-

onym side-split), (1) in leaves, with the apex eon-
eave and curved inwards to meet the sides, (2) in
ealyptrae, split up one side and conic, resembling
a traditional monk's hood (. belgw, middle) (compare
with mitrate, which is not split up one side and
can be entire or lobed at its base).

eultiform - shaped like a plowshare.
eultriform - (1) shaped like a knife with parallel

sides, (2) asymmetrieally curved like a scimitar.
cum fruetibus (abbreviated c. fr.) - Latin phrase

meaning with fruits, bence producing sporophytes
or sporulating (.belgw, right).

Calyptrochaeta cristata
eristate seta.
Imm

Leptostomum macrocar- Dicranum menziesii eum
pan cueullate calyptra. fruetibus.
Imm 5mm-

eumulate - heaped or piled together (synonym co-
aeervate).

euneate - wedge-shaped (synonym cuneiCorm).
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cuneiform - shaped like an upside-down triangle
(synonym cuneate).

cupiform - shaped like a cask or tub (compare with
doliiform, shaped like a barrel).

cupulate - cup-shaped with a mouth that's only
slightly flared (.below, left) (synonym cyathiform)
(compare with campanulate, bell-shaped with a
mouth that's widely flared, and urceolate, pitcher-
shaped, which is distinctly narrowedjust below the
mouth).

cupuliform - shaped like a cupola.
curvature - the bending or curving of a surface or

structure (. below, middle and right).

Blindia lewinskyae cup-
ulate capsule.
Imm

Cryphaea tenella shoot
curvature.
Imm

Warnstorfia fluitans cap-
sule curvature.
5mm

cushion - a dense hemispherical or rounded tuft
of crowded and radiating stern s (. below).The cush-
ian is a common growth form ofbryophytes because
it stores0 water, keeps out competitors, and re-
sists flooding in streams or disturbance by grazing
and pawing animals.

Bryum sp. cushion in alpine stream. Philonotis tenuis cushion (cut apart).
5cm Icm



cuspidate-cutin

Gampylopus clavatus cu-
tinized seta (xs).
30 !!m

Polyinehum sp. cutinized
seta (xs). 100 !!m

Gymnomitrion euspidat-
um punetate cuticle.
100 !!m
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cuspidate - (1) ending abruptly in a stout and
rigid tooth-like eusp or point (o below, middle), (2)
tapering gradually to a rigid point (obelow, right).

Hypopterygium japonieum Galliergonella euspidata
cuspidate leaf apex. cuspidate shoot tips.
50 !!m 1 mm

cuticle (adjective cutinized) - a non-eellular, waxy
or fatty edating on the outermost wall of eells in
direct eontaet with the environment, often rough-
ened or ornamented (oleft). In general, euticle is
only weakly developed in bryophytes. That trait,
along with a large surfaee-to-volume ratid, boosts
the uptake of water and dissolved mineral nutri-
ents. In the mass family Polytriehaeeae, however,
the adaxial surfaee of the leaves and the upper-
most eells of the lamellae are cutinized, so ab-
sorption is through the abaxial surfaee and the
lower lamellae eells (obelow).

cutin - a water-repellent fatty substanee in cuticle
(o top and middle left). The spore edat of mosses
typieally is eutinized. As well, the outermost eells
of mass setae eutinize with age, steadily inereas-
ing the sporophyte's dereiidence on the gamet-
ophyte for its water suppIies. Although eutin in
mosses fuiietiofis primarily as waterproofing, it per-
haps proteets against too-strong sunlight as well-
for example, the leaf in some hair-cap mosses
(Polytriehaeeae) eurls in over the lamellae, reflect-
ing some of the sunlight that would otherwise dam-
age the eells of the lamellae or break down their
ehlorophyll.

Polytriehum sp. partially cutinized leaf (xs). 100!!m



cutting face--cygueous

Bryum sp. bhoats with spi-
raly arranged leaves.
1cm

Fissidens pallidus shoot
(VV microscope wm).
1mm -
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cutting face - any surface of a cell where daughter
cells are formed. For example, the apical cell of a
leafy liverwort shoot is like an upside-down pyra-
mid. !ts three lower surfaces are cutting faces (see
tetrahedral apical cell). The cells produced by
those faces form three primordial segments called
merophytes, which produce stern and leaftissues.

The apical cell of a mass gametophore typically
has three cutting faces. As a result, the stern cells
(and eventually the leaves as well) are initially cut
offin three ranks or rows at 120° around the stern
axis. However, that striet three-ranked arrange-
ment rarely shows up on a mattire stern (-left).
That's partly because the cutting faces divide in
sequence rather than all at the same time, and so
the stern initials are arranged in a spiral around
the stern rather than in a straight line. As well,
though, the daughter cells aren't all the same size,
so the fourth stern initial doesn't line up directly
below the first one. As a result, the leaves of most
mosses appear to be spiraled around the stern in
more than three rows.

Even in mass bhoats that are strongly flattened
into a single plane, the leaves are actually in three
rankg, and they get their flattened look because
their leafbases twist on the stern as they develop.
Fissidens is an exception-it has only two cutting
faces, but even it begins life with three, losing one
afthem later (-left).

Because most mosses are built entirely by the
plodding division of only a single apical cell with
three cutting faces, theyall end up loaking pretty
much alike. In canirasi, the seed plants, ferilg, and
other vascular plants have been able to evaiye a
wide diversity offorms and simetlires because they
grow from complex multicellular merIsterngo

cyathiforin - cup-shaped with a mouth that's only
slightly flared (synonym cupulate) (compare with
campanulate, bell-shaped with a mouth that's
widely flared, and urceolate, pitcher-shaped, dis-
tinctly narrowedjust below the mouth).

cygueous - curved downwards at the top like the
neck of a swan (- below).

Campylopus clavatus capsules with
cygueous setae. 1 mm
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cylinder - the central strand in the stern of some
mosses and liverworts.

cylindric (or cylindrical) - shaped like a eylinder
(- below).

Examples of cylindric eapsules: (from left to right) Bryum billardierei, Lepto-
theca gaudichaudii (3), Tetraphis pellucida, Tortula muratis, and Barbula unguicu-

lata. cymbiform - shaped like a shallow boat (synonym
navicular) (compare with cochleariform, shaped
like a spoon, and therefore more deeply concave).

cytokinins - a class of plant hormones that trig-
ger eell division. In their structure they resemble
adenine, one of the four purine building bloeks of
DNA and RNA. Kinetin is the best-known eytoki-
nin and is widely used in plant-growth experiments
in the vaseular plants as well as bryophytes, but it
probably doesn t oeeur naturally. It's known to in-
fluenee the growth of the seta of some mosses and
also the formation of sex organs in a few mosses.

daedaleus (or daedaleous) - having a rough and
stout truncate point.

day-neutral- said of a plant that doesn't respond
to seasonal changes in the lengths of dayand night.

dealbate - eovered with an opaque white waxy or
paint-like powder.

deciduous - in mosses and leafy liverworts, fall-
ing off, not persistent, or lost at maturity (mostly
applies to the annulus or operculum of mosses,
but sometimes to their leaves and hair-points,
branehes, or brood hadies) (synonym caducous).

declinate - bent or eurved downwards or forwards.
decolorate - faded, diseolored, turning pale with

age or under harsh eonditions.
decumbent - prostrate towards the base but

erect or ascending towards the tip.
de current - (1) said ofleafmargins whieh extend

below the leafs insertion as ridges or wings on
the stern, (2) said of anything whieh extends below
its point of origin on a strueture ( -left).

Racomitrium lanugino-
sum long-decurrent
hair-point.
100 !-tm

~
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deeurved - eurved downward.
dedifferentiated - said of a eell that has reverted

from a mattire, speeialized state to an immature,
unspeeialized state.

deflexed - bent or eurved downwards.
defoliate - denuded of leaves.
dehisee (noun dehiseence) - to open by the rup-

turing or splitting of valves (for example, the eap-
sules ofhornworts and most liverworts), or to open
by the loss of an opereulum (for example, the eap-
sules of most mosses).

dehiscing (or dehiseent) - said of any structure
that's rupturing or splitting open (o below).

deliqueseent - said of a stem that's branehed or
divided so repeatedly or strongly that its tip ean't
be seen dearly.

Dendroceros validus horn
dehiseing by two valves.
Imm

Schistochila sp. sporangia Sphagnum sp. eapsules
dehiseing by four valves. dehiscing by operetila.
Imm 1em

deltoid - (1) shaped like an equilateral triangle,
(2) shaped like any kinci of triangle or a capital
delta (tl, the fourth letter in the Greek alphabet)
(obelow), (3) a solid that's triangular in eross-see-
tion.

Taxiphyllum alternans deltoid pseudoparaphyllium.
100 !-tm
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dendroid - having a growth habit like a tre e (.be-
low, left and middle) (synonym canopy former).

dendrophilous - preferring a tree habitat.
dentate - with outward-facing teeth that can be

muIticellular (.below, right).

Hymenophyton flabellat- Hypopterygium filiculae- Plagiochila circinalis
um dendroid habit. forme dendroid habit. dentate leaf margin.
10 mm 5 cm 100 !-tm

denticuIate - with line teeth, often just cell tips
projecting from the margin (.below, left).

denuded (or denudate) - with the leaves eroded
or worn away (.below,middle).

deoperculate - said of a moss capsuIe after its
opercuIum has fallen away (.below,right).

depauperate - stunted or poorly developed.
dependent - hanging down from its own weight.

Pendulothecium puncta- Fontinalis antipyretica Bryum billardierei deop-
tum denticulate margin. denuded stems. ercuIate capsule.
100 !-tm 0.5 mm 1 mm



depressed--dextrorse

Leptostomum inclinans
leaf deuters (xs).
100 !-un
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depressed - (1) shaIlowly notched (synonym re-
tuse) (compare with emarginate, which denotes
a deeper notch), (2) fiattened, law, or dwarfed.

derived - said of an organism that's presumed to
have arisen from a more generalized ancestor.

dermatitis - infiammation of the skin. SomeFrul-
lania liverworts can cause severe dermatitis.

descending - sloping graduaIly downward.
desiccation - severe dehydration. Many bryo-

phytes, especiaIly mosses, can withstand desicca-
tion, but only by suspending their growth and re-
production.

det. (abbreviation for determinavit) - Latin word
meaning he has identified it but literally enclosed
within boundaries, an abbreviation often noted on
herbarilim colleetions which have been identified
by acknowledged experts.

deuters - in mosses,ceIlswith large lumina stretch-
ing across the nerve (.upper leri, and below) (syn-
onym guide cells).

Campylopus clavatus leaf deuters (xs).
100 I-tm

Racopilum convolutaceum
dextrorse seta.
5mm

Tortula muralis leaf deuters (xs).
50l-tm

dextrorse (or dextrorsal) - twisting upwards in a
counterclockwise spiral (from leri to right, as in a
standard right-hand screw thread) (.left and be-
law) (the opposite ofsinistrorse, twistingupwards
in a clockwise spiral from right to leri, as in a non-
standard left-hand screw thread).

Standard dextrorse-threaded screws.
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diandrous - bearing two antberidIa.
diaphanous - fiile and transitleent.
diaspore - any structure by which apiant can re-

produce itself( o belgw) (synonym disseminule). In
bryophytes, diaspores can be sexually produced
spores, asexually produced brood bodies such
as gemmae and tubers, or just broken-off frag-
ments of stems and leaves.

Aulacomnium androgynum Dicranum flagellare dia- Pohlia ochii diaspore
diaspores (gernmae). spore (branch). (surculus).
50 [!m 0.5 mm 100 [!m

dichotomous - regularly dividing into two roughly
equal branches or parts as the result of the divi-
sion of an apical cell (oleft) (compare with pseudo-
dichotomous, branchingwhich looks dichotomous
but in fact is not caused by the division of an api-
cal celI). True dichatamy is unknown in the mosses.

didymodontolith - a tufa-like mass deposited by
the lime-Ioving mass Didymodon tophaceus. The
ground and stream water in limy areas is saturat-
ed with calcium bicarbonate. The Didymodon toph-
aceus and other calciphiles remove carbon diox-
ide from the water during their photosynthesis. As
a result, insoluble caleium carbonate precipitates out
of the water and builds up on and around the plants
as accretions called tura. With time, the tura hard-
ens into travertine, a porolis brown timestone that
in Roman times was used to build the Coliseum. In
more modern times, it's been carved and polished
into decorative staircases and floors for commer-
cial and government buildings.

did~ous - (1) divided into halves, (2) growing in
pairs.

differentiated - (1) said of a cell that's mature and
alsa specialized in its morphology and physiology,
(2) said of cells that are distinctly different in size,
shape, and/or color from nearby cells.

Metzgeria alpina dichot-
omous shoot branching.
0.5 mm .~""1:'~:;::='~.;;k~:i~c"l
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digammoid (or digammiform) - V-shaped (ebe-
low, lerI) (compare with hyoid or ypsiloid or ypsil-
itarm, U-shaped or horseshoe-shaped).

digitate - having finger-like lobes radiating from
the center (synonym palmate).

dimidiate - only half-formed.
dimorphic (or dimorphous) - having two differ-

ent forms (ebelow, right).

digammoid-dioicous

Acrolophozia pectinata digammoid
leaf sinus. 10 [-tm

Kindbergia praelonga dimorphic lance-
olate stern leaf (left) and cordate later-
alleaf (right). 0.5 mm

dioicous - procluring male and female sex organs
(antheridia and archegonia) on separate plants
(e below) (the opposite ofmonoicous) (not the same
as dioeciofis, which applies to the diploid spor-
ophytes ofvascular plants).

Polytrichadelphus magel- Haplomitrium gibbsiae, Leptostomum macrocarp-
lanicus, dioicous (male). dioicous (male & female). on, dioicous (female).
lcm Imm Imm
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diploid - said of a celIwhich contains two complete
sets of chromosomes (denoted by 2n) in the nu-
clei ofits celIs-typicalIy, bryophyte sporophytes
are diploid (compare with haploid, said of a celI
which contains onlyone complete set of chromo-
somes (denoted by n or In) in the nuclei ofits celIs-
usualIy, bryophyte gametophytes are haploid) (see
ploidy level, polyploid, and polyploidy).

diploid-discus

Psilopilum crispulum discoid male Breutelia pendula discoid male "flow-
"flowers" filIed with sperm-bearing ers" (dry). 1 cm
fiiiid. 5 mm

diplolepidous - (1) said of a peristome with two
distinct rings of teeth, an inner endostome and
an outer, IDare heavily thickened exostome (syn-
onym double peristome) (the opposite ofhaplo-
lepidous), (2) said of ajointed (articulated) peris-
tome tooth in which each segment of its outer face
is formed from remnants of the walIs of two celIs.

diplospory - (1) the formatian of spores that are
diploid (2n or "unreduced"), (2) polyploidy aris-
ing from diploid spores.

discoid (or disciform) - flattened into a plate or
disk (o above, and below, right).

discus (or disc or disk) - the broad base of a leaf
below any lobes, akin to the palm of a hand below
the ringers ( . below, left).

Telaranea gibbsiana leaf discus.
100 rim

Tetraphis pellucida discoid gemmae..
100 rim
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dis~unct - a distribution pattern in which a spe-
cies is raund in widely separated areas.

dispositio - a way of describing the arrangement of
leaves on a stern (synonym phyllotaxy),

dissected - (1) notched at the tip, (2) divided into
many slender segments.

disseminule - any structure by which a plani can
reproduce itself. Moss disseminules are highly di-
verse, ranging from sexually produced spores,
asexually produced brood bodies such as gem-
mae and tubers (-left and below), tojust broken-
offbits ofleaves and stems (synonym diaspore).

Pohlia oehii di ss emin-
ules (fallen surculi),
Imm

Bryum diehotomum dis- Metzgeria diseitarmis dis-
seminule (brood body) , seminule (gemma).
50 !-tm 100 !-tm

distad - in the directian of further away (the oppo-
site ofproximad, claser).

distaI-Iocated at the top of a structure or the end
that's furthest from its base or grigin (its point of
attachment) , for example in a typical spore, the
side which faced outwards in the original tetrad
of spores and which therefore lacks a triradiate
ridge (the opposite ofproximaI and basaI).

distant - spaced well apart (synonym remote).
distichous - arranged in two rows or ranks on op-

posite sides of a stern (- belgw) (synonym birarlous).

Rhizogonium distiehum
distichous bhoats.
Imm

Pendulotheeium punetat- Chiloscyphus eehinellus
um distichous shoot. distichous bhoats.
3mm Imm



Bryum sp. divisura1line.
50[tm

divaricate-double peristome 69

divaricate - attacbing at almost a 90° angle.
divergent - (1) spreading from apoint of attach-

ment (origin), (2) spreading in opposite directions.
divisuralline - in mosses, the midline of a peris-

tome tooth, usually zig-zag but sometimes fur-
rowed (oleft).

dolabriform - shaped like an ax or hatchet, with
one end thick and straight-sided but the other end
thin and double-convex.

doliiform - shaped like a barrel (compare with cup-
irorm, shaped like a cask or tub).

dorsal - said of the upper surface of a prostrate
stern, the outer surface of a peristome tooth, the
lower surface of aleaf, and the upper surface of a
thallose liverwort (obelow, left) (the opposite of
ventral).

dorsallamina - in a Fissidens leaf, the wing oppo-
site the sheathing base or vaginant lamina (see
ventrallamina for illustration).

dorsal plate - the remnant wall thickening on the
outer surface of an exostome tooth.

dorsiventral - flattened top to bottom, producing
an upper (dorsa1) and lower (ventral) surface (obe-
law, middle and right).

Marchantia foliacea dor- Heteroscyphus cymbali-
bal thallus surface. ferus dorsiventral
1 mm shoots. 1 mm

Paraschistochila concho-
phylla dorsiventral
shoots. 5mm

donlile peristome - in some mosses, a peristome
composed of two separate rings of teeth, with 16
lanceolate teeth, cross-striolate at the base and
trabeculate at the back, and a well-developed
endostome consisting of a high basRI mem-
brane and 16lanceolate, keeled segments alter-
nating with one or more cilia (onext page) (syn-
onyms hypnoid peristome and diplolepidous
peristome) (the opposite of single peristome and
haplolepidous peristome).



donlile peristome-echinate 70

donlile peristome (continued)

Cryptopodium bartramio- Hypnodendron comatum Warnstorfia fluitans dou-
ides donlile peristome. donlile peristome. ble peristome.
Imm Imm Imm

doubly serrate - having teeth in two adjacent
rows, overlapping andjoined in pairs.

doubly toothed - having teeth which are them-
selves toothed (not the same as bidentate, which
means having two teeth, nor geminate, meaning
having pairs of teeth).

dung mosses - mosses which grow on dung, all of
them members of the moss family Splachnaceae
(the genera Splachnum, Aplodon, Tetraplodon,
and Tayloria). Dung mosses have several unique
adaptations that ensure their survival-(l) their
capsules release volatile organic acids that smell
like dung or carrion, attraeting flies and other in-
seets, (2) their spores are smaIl and clumped and
readily stick to insect hairs, and (3) their protone-
mata and shoots tolerate osmotically concentrat-
ed dung liquids which kill competing mosses.

dupIicate - arranged or growing in pairs.
dwarf male - in mosses, a miniature male game-

tophyte home on a full-sized female plant (oleft).
echinate - roughened by spiny projections, bristly

hairs, or prickles ( o below) (see hairy for a compari-
son of similar terms).

Ptychomnion aciculare
dwarf mIDe plant.
0.5 mm

Hyophila involuta echinate gemma. 100 !im
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echinulate - roughened by minlite spines.
echlorophyllose - lacking chlorophylI (obelgw,

left) (synonym achlorophyllose) (the opposite of
chlorophyllose, containing chlorophyll).

ecostate - in mosses, lacking a costa (synonym
acostate) (the opposite of costate).

ectohydric (or exohydric) - conducting water ex-
ternalIy (obelgw, middle and right) (compare with
endohydric, conciiieting water internalIy, and
mixohydric, conciiieting it both internalIy and ex-
ternalIy) .

Lunularia cruciata gem-
ma margin echlorophyl-
lose. 50 !tm

Bryum billardierei egg
at base of archegonium.
100 !tm

Ptychomnion aciculare Cyathophorum bulbosum
ectohydric water. ectohydric water.
5mm 5mm

edaphic - pertaining to soil.
edentate -lacking teeth.
egg - the haploid gamete (ovum) produced by the

female sex organ (archegonium) (oleft).
elate - unusualIy talI.
elater - a long, spiraly thickened cell which changes

shape markedly with humidity ( o belgw).

Fossombronia sp. elaters and spores.
100 !tm
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elaterophore - inthebase orapex oftheeap-
sules of some metzgerialean liverworts, sterile tis-
sue where elaters are attached.

elf eap moss - a common name given to species of
Buxbaumia because of the fancied resemblance of

their mattire eapsules to the "elf caps" of ancient

fairy tales.

elimbate-lacking aborder (. below, left).

ellipsoid - a solid that has an elliptieal outline.

ellipsoidal - solid with an elliptical outline (. be-

low, middle).

elliptie(orelliptieal)- shaped likean ellipse,with
a wide middle and rounded ends (. below, right).

Lembophyllum divulsum Orthotrichum tasmanic- Clandarium xiphophyl-
elimbate leaf margin. um ellipsoidal capsule. tum elliptie leaf cells.
50 [tm 1 mm 100 [tm

emarginate - broadlynotched at the apex (com-
pare with retuse, more narrowly notched).

embedded - fixed firmly and sunken deeply in a
surrounding solid mass.

embryo - the immature and undeveloped stage of
a sporophyte.

embryophyte - the name given to any plani that
bears an embryo during its life cycle. The embryo-
phytes include adiverse group ofplants: liverworts,
mosses, hornworts, fertis, horsetails, lycopods, gym-
nosperms, and angiosperms. Theyall share two
traits: (1) their life cycle alternates between two
mu1tieellular generations, one of them called a
gametophyte because itproduces gametes (by
mitosis)and the other called a sporophyte be-
causeitproducesspores (bymeiosis), and (2)they
enclose their gamete-producing cells inside a ster-
ilejaeket.The egg-containingjacket not only pro-
tects the egg, but also shuttles nutrients to the de-
veloping embryo and goes on to influence the
growth of the juvenile sporophyte.
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emergent - partly exposed, hence said of (1) moss
capsu1es that protrude only partly beyond the tips
of the perichaetialleaves, or liverwort capsules
that emerge beyond the tips ofperianths, bracts,
bracteoles, or other sheathing struetures (.be-
low, left) (compare with immersed, hidden within
surrounding structures, and exserted, lifted well
beyond them), (2) moss cushions along lake edges.

endemic - a distribution patterfi in which a spe-
cies or other taxon is restrieted to a single coun-
try or floristic area.

endemism - the restrietion of a species or other
taxon to a single country or floristic area.

Venturiella sinensis mattire emergent Racopilum aristatum endostome and
capsules. 1 mm basal membrane. 50 [Am

endogenous - originating from inner cells rather
than from surfare cells (the opposite of exogenous,
originating from surfare cells).

endohyalocyst - (1) a swollen, empty, hyaline cell
in the leafbase of species ofthe moss family Calym-
peraceae (synonym cancemna), (2) a hyalocyst.

endohydric - conciiieting water internally (compare
with ectohydric, conduetingwater externally, and
mixohydric, conciiieting it both internally and ex-
ternally).

endosporic - said of a spore that divides several
times before its coat ruptures (compare with exo-
sporic, said of a spore that divides only after its
coat ruptures).

endostome - in many mosses, the inner peris-
tome, usually arising from a basal membrane
and consisting of segments alternating with cilia
(.above, right).

endothecium - in an embryonic sporangium,
the cells inside the amphithecium that give ribe
to tissues other than the sporangiumjacket, such
as the spore sac and the columella.

enervate - in mosses, larking a midrib (costa)
(synonyms ecostate and nullinervate).

ensiform (or ensate) - shaped like a sword, straight
with an acute point.
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entally - toward the inside or interior.
entire - said of a margin that's smooth, lacking

any teeth, ciUa, indentations, fringes, or erosiofis
(. below).

Schwetschkeopsis robust-
ula entire le af margin.
100 lAm

Tetraphis pellucida en- Schistidium apocarpum
tire le af margin. entire leaf margin.
100 lAm 100 lAm

ephemeral- (1) short-lived-as a group, the bryo-
phytes have smaIl and ephemeral sporophytes, (2)
an organism which completes its life cycle within a
single se ason (similar to ruderal). Leaf-dweIling
(epiphyllic or foliicolous) mosses, lichens, and
liverworts are ephemeral, as are pioneer mosses
that invade freshly disturbed sites like burns, road-
side clay bankb, and patiab with sand grouting sepa-
rating the payers. They're often displaced in the sec-
ond se ason by more aggressive plants (. below).

Acaulon integrifolium, an ephemeral Tortula truncata, an ephemeral mass
mass. in the cracks of a brick rootpath.
5 mm 10 cm ~

epicoeloca~e - a coeloca~e which has unfertil-
ized archegonia at its top and is covered with
paraphyllia and/or scales.
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epidermis - the outermost layer of ceIls at the sur-

face of a tissue (synonym exotheeium).
epigaeus (or epigeous) - (1) growing close to the

ground, (2) growing on soil.
epigonium - in mosses, the protective envelope of

a developing sporophyte before its rupture into
two parts, a basal sheath (vaginula) and upper
ealyptra.

epilithie - growing on rock (synonyms epipe-
treous, petroeolous, rupestral, and saxieolous).

epipetreous - growing on rock (synonyms epi-
lithie, petroeolous, rupestral, and saxieolous).

epiphragm (plural epiphragmata) - in the hair-
eap mosses (family Polytrichaceae), a circular
membrane formed by the expanded tip of the eol-
umella and attached to the ends ofthe peristome
teeth. it partiaIly closes the mouth of the eapsule
after the opereulum has dropped away (oleft).

Polytrichadelphus magel-
lanicus epiphragm.
0.5 mm

Austrolejeunea olgae, epiphyll.
Imm

Siphonolejeunea nudipes, epiphyll.
Imm

epiphyll- apiant which grows on the living leaves
of another plant. Most epiphyIls are liverworts or
lichens, but many mosses colonize leaves at least
occasionally, among them species of Calymperes,
Crossomitrium, Ephemeropsis, Leucophanes, Mit-
thyridium, and Syrrhopodon. EpiphyIlic liverworts
are most common in the tropics, and many belong
to the Lejeuneaceae. EpiphyIls are as few as they
are because leaves typicaIly are short-lived, and
many have smooth or waxy surfaces that mosses
and liverworts can't readily adliere to. Successful
epiphyIls typicaIly are smaIl and prostrate, have
rhizoids with adhesive disks, mattire quickly (see
ephemeral and ruderal), and reproduce by gem-
mae or other propagules. Some colonize onlyone
particular part ofleaves such as the midrib or the
margin (o above) (synonym foliieole).

epiphyllous (or epiphyllie) - growing on the liv-
ing leaves of another plant (synonym foliieolous)
(see epiphyll).
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epiphytic - growing on anather plant but not para-
sitizing it (. below).

epithet - a species name, the second name of a
Latin binomial (a two-word scientific name), for
example major of Psiloclada major.

Colura saccophylla epiphytic on the
mass Dendroligotrichum dendroides.
Imm

Psoroma asperella, a liehen epiphytic
on the mass Breutelia pendula.
Icm

equidistant - uniformly or regularly spaced.
equilateral- said of any stmctme with sides that

are nearly equal in length.
equitant - said of a leaf that sheaths a stern closely

and/or tightly.
erect - (1) verticalar nearly so (. below, left and

middle, and next page), (2) curved upwards (see
spreading for a comparison of similar terms).

erecto-patent - making an angle with the stern
of (1) le ss than 25°, (2) 20-45° (. below, right) (see
spreading for a comparison of similar terms).

erect-spreading - making an angle of about 45°
with the stern (see spreading for a comparison of
similar terms).

Ceratodon purpureus
erect shoots and setae.
Icm

Clasmatocolea sp. erect
shoots.
Icm

Cryptopodium bartramio-
ideserecto-patent leaves.
5mm
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Psiloclada clandestina, erect terminal cells of leaf lobes. 100 !-tm
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eremophilous- thriving in adesert habitat.
eroded- worn away.
erose - ragged or irregularly notched as if gnawed

by an animal (.belgw, left).
-eseens - a suffix meaning becoming or turning, as

in rufeseent, meaning turning red.
etiolated - said of abnormally elongated and pale

leaves or stems, usually a resnit of low light.
etlebromatIn - region of a ehromosome that' s not

condensed between divisions.
eutrophie - rich in mineral nutrients, particularly

nitrate and phosphate.
everted - turned inside out.
exannulate - lacking an annulus.
exasperate - roughened (synonyms seabrid, sea-

brotls, and seabrose).
exeavate - abrupt1y eoneave or hollowed out.
exeurrent - (1) in mosses, said of a eosta that ex-

tends beyond the apex ofthe leaf(. belgw, middle)
(2) said of anything that's clearly in the center of
an organ.

Nothogymnomitrion eros-
um erose leaf margin.
100 !tm

Lopidium concinnum Campylopus introflexus
exeurrent leaf costa. exostome teeth.
100 !tm 100 !tm

exogenous - Griginating from surface cells (the op-
posite of endogenous, griginating internally).

exohydrie - (see eetohydrie).
exospore - the outer layer of a spore wall, often

ornamented.
exosporie - said of a spore that divides only arter

its coat has been ruptured (compare with endo-
sporie, in which a spore undergoes several cell
divisions before its coat ruptures).

exostome - the outer row or rows of a donlile peri-
stome, consisting of teeth that usually are forked
toward the top (. above,right)(comparewithendo-
stome, the inner peristome, consisting of seg-
ments).
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exothecium (plural exothecia) - the outermost
layer of cells in the sporangium) (obelow).

Dicnemon dixonianum exothecIum Sphagnum sp. exothecIum wall (xs).
wall (xs). 50 !tm 50 !tm

explanate - flattened ( .below, left) (theopposite ot
Inflated or swollen).

exserted - protruding well beyand the tips of sur-
raunding leaves, bracts, or other btmettires, and
as a restlU completely exposed ( . below, middle and
right) (compare with Immersed, hidden among
surrounding structures, and emergent, protrud-
ing partly beyand thern).

exsIccata (plural exsIccatae) - a set of dried and
labeled specimens distributed to herbaria or col-
lectors as standards for research.

exsIccatum (plural exsIccata) - a single dried spec-
imen.

Frullania explanata ex-
planate leaf lobule.
0.5 mm

Bryum argenteum mattire Fossombronia reticulata
exserted capsules. exserted sporophyte.
Imm Imm.

extInguIsher mos s - a common name given to the
mass Encalypta because its calyptra looks like a
candle-snuffer.

extrorse - turned or bent outwards or away from
the center (the opposite atiiiirorse) (compare with
antrorse, facing forwards or towards the tip, and
retrorse, facing backwards or away from the tip).

facies - general appearance (synonym habit).
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facultative - not restricted to one host or substrat-
um (the opposite of obligate).

failing - in mosses, said of a leaf costa that doesn't
reach the apex (. below) (see percurrent).

Fissidens asplenioides failing costa. Bryobeckettia bariiettÜ failing costa.
100 ~m 100 ~m

falcate - resembling a sickle blade, with edges par-
aIlel and lightly curved (.below and next page).

Pseudotaxiphyllum falcifolium falcate leaf. 50 ~m

falcate-secund - having leaves that are strongly
curved and turned toward onlyone side of the stem
(. below, left and middle).

faleiform - sickle-shaped ( .below,right).

Ptilium crista-castrensis Hypnum lindbergii fal- Warnstorfia fluitans falc-
falcate-secund leaves. cate-secund leaves. iform leaves.
Imm Imm Imm
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Drepanolejeunea aucklandica falcate lobule tooth. 0.1 mm ,,~.~



farInaceous--festoon 82

farInaceous - covered with sman floury or mealy
partides.

farinose - having the textüre of flotir.
fascicle - a bundle or duster of branches, leaves,

propagules, or other structures.
fascIculate - arranged in bundles (fascIcles),

bunched or bundled together.
fastIgiate - having parts that are erect, nearly par-

anel, and almost the same length.
feather moss - a common name given to soft and

matted, highly branched mosses like Hypnum ( .be-
low, leri). Such mosses have long been used to stuff
bed-pillows--hypnos means "slumber" in Greek.

felted - matted or tangled (. below,right).

Hypnum cupressiforme feather moss. Polytrichumjuniperinum felted calyp-
i cm trae. i mm

fenestrate - pierced by broad openings resembling
windows (compare with perforate, having pores
or sman holes).

fem moss - the common name given to the mos s
genus Thuidium because its shoots resemble finely
divided fem fronds (.below, leri).

ferrugineous (or ferruginous) - rust-colored (.be-
low, right).

fertile - producing sex organs (antheridIa or
archegonia) (the opposite of sterile).

festoon - a hanging loop or chain.

Thuidium furfurosum fem moss.
icm

Paracromastigum fiordlandiae ferru-
gineous leaf lobe. 50 !-tm
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fibrillose - ornamented with fine spiral or annu-
lar fiber-like wall thickenings.

fibrlls - fine spiral or annular fiber-like wall thick-
enings, as on the walls of hyaline cells (leuco-
cysts) in the leaves and stern cortex of Sphagnum
species (. belgw, right).

-fid - a suffix meaning lobed or parled-bifid means
two-lobed, trlfid three-lobed, and quadrifid four-
lobed (. belgw,left).

fibrill ose--filamen tous

Telaranea patentissima quadrifid
leaf apex. 100 !tm

Sphagnum squarrosum leucocyst
fibrils. 50 !tm

filament - a single row of cells attached end-to-end,
long and sometiIDea branched (.belgw).

Filaments (from left) Achrophyllum dentatum filamentous brood-body, Lepto-
theca gaudichaudii brood filament, and Tetraphidopsis pusilla filamentous gem-
ma (various magnifications).

filamentous - resembling a thread (.belgw).

Ephemeropsis trentepohlioides fila- Weissia controversa filamentous
mentous protonematal gametophyte. chloronemata and caulonemata.
50 !tm 50 !tm ,~



filiform-flabellate

Thuidium laeviusculum
filiform paraphyllia.
10 [-tm

84

filiform-fIIamentous, thread-like, long and slen-
der (. below) (compare with capillary, hair-like
and therefore more delicate).

Thuidium kanedae filiform paraphyllium.
50 [-tm

fImbrIate - frInged ( .below, left and middle) (see
haIry for a comparison of similar terms).

fImIcoIous - growing on mantire or dung.
fIstuIate - cylindrical and hollow but closed at both

ends.
flabellate (or flabelliform) - fan-shaped (. below,

right).

ampylopus pyriformis Diphyscium foliosum fIm- Catharomnion ciliatum
fImbrIate calyptra base. briate perichaetialleaf flabellate fronds.
0.5 mm apex. 50 [-tm 5 mm
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flaccid - soft, flabby, or limp.
flagellate - equipped with one or more flagella.
flagelliforin -long, tapering, and supple like a whip

or flagellum.
flagelliforin branch - a slender, whip-like stem

or branch, leafless or with much reduced leaves,
which functions as an anchor or as a propagule
( oleft).

flagellum (plural flagella) - (1) a long thread-like
organelle that protrudes from a cell, and functions
in motility or reedingo The flagella of bryophytes
and other eukaryotes are built of microtubules in
a characteristic 9+2 array. They can vibrate but
not rotate, and so they're termed whiplash flagella.
Bryophyte sperms (antherozoids) have two such
flagella, which can efficiently propel them through
a thin film of water, (2) a flagelliforin branch.

flavonoid - a group ofplant pigments in which two
6-carbon rings are linked together by a 3-carbon
unit. They IncIlide the water-soluble red and blue
anthocyanin pigments and the fat-soluble yellow
and orange carotenoid pigments. Flavonoids are
widely distributed in liverworts and mosses but
not hornworts. Thallose liverworts in the order
Marchantiales produce diverse flavone glycosides.
The nearly cosinopolitan mass Hedwigia ciliata
produces at least a düzen different flavonoids. Al-
though red pigments are common in liverworts and
mosses, they're not usually anthocyanins, which
have been reported with certainty from only two
mass genera, Splachnum and Bryum.

fleshy - thick, pulpy, soft, andjuicy (obelow) (syn-
onym succulent).

Lepidozia procera flagel- Aneura orbiculata fleshy Haplomitrium ovalifoli-
lifarin branch. thallus. um fleshy shoot.
100 lAm 1 cm 1 mm



flexuose--flux

Dichelyma japonicum
flexuose leaf cells.
100 !-Lm

86

flexuose - zigzag or slightly wavy, bent, or twist-
ed (. below).

Bartramia pomiformis var. Blindia lewinskyae flex-
elongata flexuose leaves. uose leaves.
1 mm 1 mm

Lopidium concinnum cos-
ta flexuose near apex.
100 !-LmL-~=

Pseudoscleropodium purum Hypopterygium rotulatum
linear-flexuose leaf cells. flexuose underleaf costa.
50 !-Lm 100 !-Lmr ~

floccose - densely covered with hairs that fall in
tufts (see hairy for a comparison of similar terms).

flora - the vegetation of a country, continent, or
other selected area (compare with Flora, a formal
systematic treatment of a flora).

Flora - a systematic treatment of a flora (com-
pare with flora, the vegetation of a particular area).

floristic - referring to the flora of an area.
flux - the rate offlow ofpartIdes, energy, or liquid,

for example the rate at which the energy of sun-
light passes through the upper atmosphere.
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foliate -leafy.
foliieole - apiant which grows on the living leaves

of anather plant (. below, left) (seeepiphyll).
foliieolous - growing on leaves (synonym epiphyl-

lous) (. below, left) (see epiphyll).
foliose - (1) leaf-like, (2) leafy (. below, middle).
root - the base of the sporophyte that's embedded

in the gametophyte and extracts water, mineral
nutrients, and photosynthate (. below, right).

Echinolejeunea papillata Rhizogonium distichum Mature liverwort sporo-
foliieolous on Blechnum foliose habit. phyte root (ls).
chambersii (fem). 1 mm 100 !tm
Imm f . t d

.
dl

'
k

' .
oreipa e - curve inwar 1 e pIlleers or nippers.

forked moss - a common name given to Dicranum
mosses because their peristome teeth are torked.

fornieate - (1) arched, (2) govered with seales.
foveate - pitted.
foveolate - delicately pitted like a golf hall.
fragmentation - the disintegration or breakup of

a structure (. below).In many bryophytes, the frag-
ments act as diaspores, propagules, or dissem-
inu1es, sprouting into new plants.

Drucella integristipula fragmenting Telaranea fragilis fragmenting leaf
shoot. 100 !tm lobe. 100 !tm '~'~..,~"~..,,,::;;;';;;',
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fringed - having a short-ciliate margin or edge
(.below, top left) (synonym fimbriate).

frond (adjective frondose) - a densely branched
shoot system that's flattened into a single plane
and resembles a fan, umbreiia, or fern (. below, ex-
cept for top left).

Frullania-type branching - a type of branching
in leafy liverworts in which a branch replaces the
postical half of a leaf (for a comparison with other
types of branching, seeAcromastigum-type
branching).

fugacious - (1) fleeting, (2) readily faiiing away.
fulvous - colored dillI, tawny, yeiiow-brown.
fundus (plural luncli) - the base of a btmetme.

Distichophyllum pulchel- Hypnum chrysogaster
tum fringed calyptra. frondose shoot.
0.5 mm 1 mm

Hypnodendron menziesii
frondose shoot.
5mm

Herzogianthus vaginatus Catharamnion ciliatum
frond. frondose shoot.
Imm Imm

Hypnodendron colensoi
frondose shoot.
10 mm
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f~ifo~ -- rope-like (. belgw).

Myuroclada maximowic-
zii funifo~ bhoats.
5mm

Papillaria crocea funi- Lembophyllum divulsum
fo~ bhoats. f~ifo~ bhoats.
10 mm 10 mm

furcate -- forked (.belgw) (compare with bifurcate,
forked into roughly equal halves).

Rhizomnium striatulum furcate costa. Aerobryopsis subdivergens,furcate
100 i-im costa. 100 i-im

Bryonoguchia molkenboeri furcate
paraphyllia. 50 i-im

Thuidium kanedae filiform furcate
paraphyllia. 50 i-im""",-~~
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furfuraceous - scaly ( .belgw, leri).
furrowed - grooved (. belgw, middle and right).

Thuidium furfurosum
furfuraceous stern.
10 mm

Isotachis montana
fuscous bhoats.
Imm

Funaria hygrometrica Hypnodendron comatum
furrowed capsule (dry). furrowed capsule (dry).
Imm Imm
fuscous - calared a dull dark-brown that's often

tinged with black (. belgw,leri).
fusiform - narrowand tapered at both ends (.be-

law, middle and right) (synonym spindle-shaped).

Garovaglia elegans Sauloma tenella
fusiform acumen cells. fusiform leaf cells.
100 !-tm 50 !-tm

galeate - helmet-shaped.
gametangium (plural gametangia) - a sex organ

that form s gametes, either an antheridium that
produces sperms (antherozoids) or an archego-
nium that produces eggs (ova).

gamete - a sex cell, either an egg (ovum) or a
sperm (spermatozoid) and usually haploid.
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gametogenesis - the prociiietianof sex eeIls (gam-
etes).

gametophore - the leafy stern of the gameto-
phyte, in mosses produeed from buds on the
caulonema stage of the protonema and usuaIly
bearing sex organs later (gametangia) (-left).

gametophyte - the multicellular gamete-produe-
ing generation of an embryophyte. it begins as a
haploid spore shed by the sporophyte. In most
mosses, it germinates and grows into a filamen-
tous protonema, whieh then produees buds that
grow into leafy plants with rhizoids. In liverworts,
eaeh protonema produees only a single plant. Horn-
worts lark protonemata. At maturity, tl~e gameto-
phyte produees sex organs, whieh eventuaIly shed
gametes (sperms or antherozoids) and eggs
(ova). The gametophytes of most bryophytes are
large and long-lived, whereas the sporophytes are
smaIl and short-lived (see sporophyte).

gasteropodous - shaped like a stomaeh, bulging
or swoIlen on one side toward the base (similar ta
ventricose and strumose, swoIlen goiter-like on
one side ofthe base) (campare with gibbous, bulg-
ing or swoIlen on one side toward the top).

gelatinose - resembling jeIly.
geminate - arranged in pairs (- below, left).
gemma (plural gemmae) - a type of vegetative

propagule. Com posed of only a few eeIls, gemmae
ean look like buds, leaves, or branehes, and they
ean be formed on thaIli, stems, rhizoids, or leaves
(or in leaf axils) or on speeialized btmettires. Un-
der favorable eonditions, one eeIl differentiates
into an apical eeIl whieh in turn develops into a
new thallus or leafy gametophore (- below, mid-
dIe and right).

Macromitrium langipes
gametophores.
Imm

Trachycystis flagellaris Tetraphidapsis pusilla
geminate marginal teeth. gemmae.
0.5 mm 100 i-im

Tetraphis pellucida disei-
form gemma.
50i-im
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gemmae cup - a gemma-producing structure
shaped like a cup or crescent on the upper surface
of some thallose liverworts ( -belgw, left).

gemmiferous (or gemmiparous) - bearing gem-
mae or buds.

gemmiform (or gemmate) - bud-like.
gene - a portion of a DNA molecule that controls

the synthesis of a polypeptide, a molecule made up
of amino acids linked end-to-end in a long chain.
The information on the sequence of amino acids in
the chain is coded alongthe DNAchain in the form
oftriplets ofbase-pairs (either adenine with thym-
ine or cytosine with guanine). The entire gene is
called a cistron. !ts coding region s (called exons)
are preceded by aleader and followed by a trailer,
and usually are broken up by several non-coding
regions called introns. When the gene is expressed,
it's first transcribed into RNA. The non-coding in-
trans are transcribed along with the coding exons,
but they're soan snipped out and the exons stitched
together. The RNA travels to the cytoplasm where
it's translated into arolypeptide by ribosomes.

generalized - said o an organism that's thought
to resemble most closely the earliest ancestor (pro-
genitor) of its evolutionary lineage (the opposite of
derived or specialized).

geniculate - abruptIy bent like a knee (-left).
genus (plural genera) - (1) a group ofrelated spe-

cies, and thus (2) the unit oftaxonomic classifi-
catian just above the species, (3) the first of the
two words in a Latin bindIDial, a scientific name
for a species, such as Andreaea in the bindIDial
Andreaea rupestris.

Warnstorfia fluitans gen-
iculate setae.
Imm

Marchantia foliacea gemmae cups.
5mm

Bazzania adnexa positively geotropic
flageHiform root. 1 mm

geotropic - growing directionally in response to
gravity---downwards growth is termed positive, and
upwards is termed negative (- above, right).

geotropism (or ~avitropism) - a growth response
of a plant that s induced by the force of gravity.

germ cells - the reproductive cells of an organism
(compare with somatic cells, the non-reproduc-
tive cells of the body of an organism).

gerIDination - the beginning of growth of a spore
or other previously dormant structure.
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germling - the mass of unspecialized rens giving
ribe to the apical cell in a liverwort gametophyte.

germ tube - the filament that emerges first from
l! germinating spore.

gibbous - bulging or swollen on one side toward
the top (compare with ventricose, strumose, and
gasteropodous, bulging basaiiy, stomach -like).

gigas - very large ( .below,left).
glabrous - smooth (. below, middle and right).

Dicnemon dixonianum
gigas multicellular spore.
100 [tm

Tortula muralis Marsupidium knightii
glabrous leaf base cells. glabrous leaf surfaces.
100 [tm 1 mm
glacier mice - (see moss halIs).
glaucous - having a whitish or grayish bloom like

the surfare of a plum (. below, left and middle)
(compare with caesious, which is more bItlish).

globose - spherical or nearly so ( .below, right).

Anthelia juratzkana
glaucous bhoats.
Imm

Philonotis scabrifolia
glaucous stem leaves.
0.5 mm

Conostomum pentastich-
um globose capsules.
Imm



Gondwana-guide cells 94

Gondwana (or Gondwanaland) - an ancient su-
percontinent which broke up into present-day In-
dIa and the Southern Hemisphere continents.

gonidium (plural gonidia) - gemma.
gonioautoicous - monoicqus, with the male bud-

like in an axil of the same stern or branch as the
female inflorescence (for a comparison with other
arrangements, see autoicous).

gonium (plural gonia) - a group ofantheridia plus
their sterile paraphyses.

granular - said of mass leaf costae which are
roughened adaxially by projecting cells.

granulose - (1) minutely grainy, (2) roughened with
minlite blunt projections.

gravitropism - apiant growth response induced by
the force of gravity (synonym geotropism).

greenhouse moss (or glasshouse moss) - a com-
man name of the greenhouse "weed moss" Lepto-
bryum pyriforme, which can readily spread over
the bare soil of flowerpots because it produces co-
pious broodbodies on its rhizoids. The cosmo-
politan liverworts Marchantia polymorpha and
Lunularia cruciata (.below, middle) are alsa notori-
olis greenhouse weeds, spreading by gemmae.

gregarious - growing close together but not very
densely, as in mats or tufts (.belgw, right).

Echinodium hispidum
guide cells (leahs).
50 ~m iiili;;;i",:;:;;~,,;:ii

Lunularia cruciata green- Tortula truncata gregari-
house weed. ous habit.
5 mm -'5!>J!IIj:4f~!Ii 5 mm ~~'1""i,"cç'.",~-

grooved - channeled (synonym furrowed).
guard cells - the specialized inflatable epithecial

cells surrounding a mos s or hornwort stoma, usu-
ally paired and kidney-shaped, but in some spe-
cies of the 'mass family Funariaceae only a single
cell with a central slit-like opening.

guide cells - in some mosses, large, empty, thin-
walled cells stretching across the costa (.above,
left) (synonym deuters).



guttulate-haircap mass 95

guttulate - (1) having cell lumina with one or more
oil-like droplets, (2) having lumina appear rounded
from heavily thickened walls (o below, right).

gymnostomous - in mosses, lacking a peristome
(gymnostome means naked mouth in Greek).

gynoecial branch - a specialized branch bearing
gynoecia ( .below,left).

Dendromastigophora flagellifera gyno- Schistidium apocarpum guttulate bas-
ecial branch. 1 mm alleaf cells. 25 IJ,m

gynoecium (plural gynoecia) - the "female house",
bence the archegonia and paraphyses (if pres-
ent) plug any surrounding modified leaves.

gyrate - curved into a circle ( .below,leri) (similar
to circinate).

gyrothecal - said of branches below the tip (the
opposite of athecal) (similar to intercalary).

habit - general appearance (synonym facies).
habitat - the type of environment an organism typi-

cally lives in ( .below, middle).
hair cap mass - a common name given to the fam-

ily Polytrichaceae because their calyptrae are
densely hairy (o below, right).

Ptilium crista-castrensis
gyrate leaves.
Imm

Forest habitat. Polytrichum sp. hair cap
mass. 1 mm



hair-point

Campylopus introflexus
hair-points.
10 mm ~~~"I!"';';<i,>~'O;;;'Jii
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hair-point - in mosses, a hair-like and often hya-
line leaftip, formed either by a costa's projecting
well beyand the end of the leafbIade, or by a pro-
tracted tapering of the blade tip. Hair-points often
turn white when they dry out, making the mass
look frosted (synonym hoary) from a distance. Mos-
ses adapted to habitats that periodically dry out
often have hair-points, and some can minimize
water lass by controlling the orientation of their
hair-points. Campylopus introflexus bends its hair-
points down roughly 90° during dry periods, form-
ing a dense mat that traps a thick "boundary layer"
of quieter air, thus markedly lowering water lass
(.below and top of next page, left and middle).

Leptostomum inclinans
hair-points.
5 mm i;_'fI'Jii1IIIijf~~

Racomitrium curiosissi-
mum hair-points.
100 ~m ""-Ji!I!,

Campylopus introflexus control ofhair-point orientation: erect when hydrated
(left), reflexed when desiccated (middle and right),
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Leptostomum macrocarp- Leptostomum macrocarp- Dicranum sp. haplolepi-
on hair-points. on hair-point (base, wm). dous peristome.
1 mm 100 f,lm 1 mm

hairy - covered with hairs or producing hairs.

COMPARISON OF HAIRINESS TERMS:
arachnoid - coveredwith white, entangled hairs.
barbate - bearded with tufts of long hairs.
ciliate - having fiile hairs on the margin.
comose - hairy.
echinate - roughened by bristly hairs or prickles.
fimbriate - fringed.
floccose - covered with hairs that fall off in tufts.
hispid - covered with stiff hairs.
lanate - woolly.
pilose - clothed with hairs.
plumose - feathery.
pubescent - dowilYo
sericeus - densely covered with silky hairs.
strigose - covered with rigid appressed hairs.
velutinous - velvety.
villose - shaggy, covered with long hairs.

hamate (or hamulose) - shaped like a hook (syn-
onyms aduncous, hooked, and uncinate).

haploid - said of an organism which contains only
one complete set of chromosomes (denoted by n
or In) in the nuclei ofits cells-typically, bryophyte
gametophytes are haploid (compare with diploid,
said of a cell which contains two complete sets of
chromosomes (denoted by 2n)-typically, bryophyte
sporophytes are diploid) (see ploidy level).

haplolepidous - in mosses, (1) said of a peristome
with onlyone ring of teeth ( . above,right)(theop-
posite of diplolepidous) (synonym single peris-
tome), (2) said of ajointed (articulated) peristome
tooth in which the outer face of eachjoint is formed
from a single cell.

hapteron (plural haptera) - a swollen tip where a
protonema or rhizoid attaches to a substratum.
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hair-point - in mosses, a hair-like and often hya-
line leaftip, formed either by a costa's projecting
well beyand the end of the leaf bl ade, or by a pro-
tracted tapering of the bIRde tip. Hair-points often
turn white when they dry out, making the mass
look frosted (synonym haRry) from a distance. Mos-
ses adapted to habitats that periodically dry out
often have hair-points, and some can minimize
water lass by controlling the orientation of their
hair-points. Campylopus introflexus bends its hair-
points down roughly 90° during dry periods, form-
ing a dense mat that traps a thick "boundary layer"
of quieter air, thus markedly lowering water lass
(.below and top of next page, left and middle).

hair-point

Campylopus introflexus
hair-points.
10 mm

Leptostomum inclinans
hair-points.
5mm

Racomitrium curiosissi-
mum hair-points.
100 !tm

Campylopus introflexus control of hair-point orientation: erect when hydrated
(left), reflexed when desiccated (middle and right).
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Leptostomum macrocarp- Leptostomum macrocarp- Dicranum sp. haplolepi-
on hair-points. on hair-point (base, wm). dous peristome.
1 mm 100 !-tm 1 mm

hairy - covered with hairs or producing hairs.

COMPARISON OF HAIRINESS TERMS:
arachnoid - coveredwith white, entangled hairs.
barbate - bearded with tufts of long hairs.
ciliate - having fiile hairs on the margin.
comose - hairy.
echinate - roughened by bristly hairs or prickles.
fimbriate - fringed.
floccose - covered with hairs that fall off in tufts.
hispid - covered with stiff hairs.
lanate - woolly.
pilose - dotbed with hairs.
plumose - feathery.
pubescent - dowilYo
sericeus - densely covered with silky hairs.
strigose - covered with rigid appressed hairs.
velutinous - velvety.
villose - shaggy, covered with long hairs.

hamate (or hamulose) - shaped like a hook (syn-
onyms aduncous, hooked, and uncinate).

haploid - said of an organism which contains only
one complete set of chromosomes (denoted by n
or In) in the nudei ofits cells-typically, bryophyte
gametophytes are haploid (compare with diploid,
said of a cell which contains two complete sets of
chromosomes (denoted by 2n)-typically, bryophyte
sporophytes are diploid) (see ploidy level).

haplolepidous - in mosses, (1) said of a peristome
with onlyone ring of teeth ( . above,right)(theop-
posite of diplolepidous) (synonym single peris-
tome), (2) said of ajointed (articulated) peristome
tooth in which the outer fare of eachjoint is formed
from a single gelI.

hapteron (plural haptera) - a swollen tip where a
protonema or rhizoid attaches to a substratum.
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hastate - arrow-shaped, abruptIy broadened at the
base into auricles.

haustorium (plural haustoria) - a structure at
the base of the sporophyte that penetrates the
gametophore and absorbs water, mineral nutri-
ents, and energy-rich photosynthate (.below,
left). That's important for the development of the
capsule and the spores inside it, because as the
sporophyte ages, it steadily loses chlorophyll and
therefore increasingly depends on its parent gam-
etophyte for its supply of organic nutrients.

hebetate - having a soft, blunt tip.
helical (or helicoid) - twisted or shaped like a spi-

ral, helix, or the thread of a screw (.below, middle
and right) (see alsa dextrorse and sinistrorse).

Liverwort sporophyte
haustorium (section).
100 !-tm

Entodon rubicundus hel- Adelanthus falcatus heli-
ical setae (dry). cal elaters.
1 mm 100 !-tm

heliophilous - thriving in a sunny habitat (syn-
onym photophilous).

heliophyte - apiant adapted to full sunlight.
hemi-isophyllous - having stem leaves and branch

leaves which are similar in their size, shape, and
structure.

heterochromatin - regions ofchromosomes that
remain heavily condensed, and so their genes are
not expressed (translated into protein).

heterogeneous- made up of contrasting or unre-
lated parts (the opposite of homogeneous, uni-
form or composed of similar parts).

heteroicous - said of a species that produces vari-
olis types ofinflorescences on different plants or
on the same plant, so that it confusingly seems to
be both dioicous and monoicous (synonyms po-
lygamous and polyoicous).

heteromallous - pointing in variolis directiofis
(compare with homomallous, pointing in the same
direction).
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heteromorphous- having different shapes.
heterophyllous - producing clearly different types

of leaves on stems and branches (the opposite of
isophyllous, producing the same type of leaf on
stems and branches).

heterothallic - said of a species that can't self-
fertilize because its gametes aren't compatible (the
opposite ofhomothallic, self-fertile).

heterotrichous - having different types of hairs.
hexagonal - having six nearly equal sides (.be-

law, left). Unequally sIx-sided cells are described
with modifiers such as unequally hexagonal (.be-
law, middle) or oblong-hexagonal (. below, right).

Calyptrochaeta cristata
hexagonalleaf cells.
100 [!m

Bryum argenteum une- Bryum billardierei oblong-
qually hexagonal leaf hexagonalleaf cells.
cells. 50 [!m 50 [!m

hispid - rough or bristly, covered with stiff hairs
(see hairy for a comparison of similar terms).

hoary - appearing frosted, whitish, or grayish from
massed hyaline leaf tips (.below).

Campylopus introflexus hoary massed Racomitrium curiosissimum hoary
hair-points. 1 cm shoot tips. 1 mm

holarctic - a distribution patterfi in which a spec-
ies is widely distributed throughout the Northern
Hemisphere.
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holostipous - said af entire underleaves.
homogeneous - unifarm ar eampased af similar

parts (. belaw) (the opposite of heterogeneous,
made up af canirasiing ar unrelated parts).

Plagiochila sp. homogeneous stern
eells (xs). 100 !tm

Tetraphis pellucida homogeneous
le af eells (wm). 100 !tm

homologous (naun homology) - said of two or-
gans or struetures that have the same phylogenetie
origin but not neeessarily the same function or ap-
pearanee (the opposite of analogous, said of two
organs or struetures having the same function but
a different phylogenetie origin).

homomallous - all pointing in the same direction
(compare with heteromallous, painting in vari-
olis directians).

homothallic - said of a species that's self-fertile
(the opposite ofheterothallic, said of a speeies that
ean't self-fertilize beeause its gametes aren't eom-
patibIe).

hooked- hook-shaped (. below) (synonyms adunc-
ous, hamate, and uncinate).

Bryum argenteum
hooked seta.
Imm

Hypnum lindbergii
hooked shoot tip (dry).
Imm

Bryum billardierei
hooked seta.
Imm
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horizontal - parallel with the earth's surface or
nearly so (.below).

Hypopterygium commutatum horizon- Rhizogonium distichum horizontal
tal capsules. 1 mm capsules. 1 mm

horn - the long tapering sporophyte of a horn-
wort (. below, left). Unlike the sporophytes of liv-
erworts and mosses, the harfi lacks a seta and its
growth is indeterminate. it continues to grow as
long as conditions are favorable, shedding mattire
spores from its tip and prociticing new spores from
the interealary meristern at its base just above
the root. The horns of most species dehisee along
one or two longitudinallines of weakness.

humie - rich in partly decayed vegetation and other
organic matter (humus).

humieolous - growing on decomposing organic
matter (humus).

humidity - dampness, or an inexact measure of
how moist the air is.

hyaleseent - somewhat colorless or transparent.
hyaline - colorless and transparent or nearly so,

lacking chlorophyll or other pigments (. below,
middle and right, and next page).

Anthoceros laminiferus
mattire horns.
Imm

Polytrichum juniperinum Tortula muralis hyaline
hyaline limb cells. basal marginalleaf cells.
50 ~m i::::::::~::::~:-;'-",,-i 100 ~m ="~Ji.i",~~
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hyaline (eontinued)

Fu11:ariahygrometrica hyaline tips of Tortula ruralis hyaline leaf base.
peristorne teeth. 50[1rn 1:;~'I}Ji~~ 100[1rn ~ ~i:::"~~

hyaline margin - in liverworts, a leaf or thallus
edge whieh laeks ehlorophyll or other pigments and
sornetirnes oil-bodies as well ( .below, left).

hyalocyst - in the leaves of Sphagnum speeies, a
eolorless water-storage eell (. below, right) (syn-
onyms hyaline cell and leucocyst).

Herzogobryum teres hyaline margin.
100[1rn

Sphagnum squarrosum hyalocysts in
leaf. 100[1rn

hyaloderm (orhyalodermis) - in the sterns ofleaf)r
liverworts and speeies of Sphagnum, a cortex eorn-
posed oflarge, ernpty, eolorless eells (. below).

Telaranea gibbsiana hyaloderm (stern Sphagnum sp. hyaloderm (braneh xs).
xs). 100 [1rn ~",,<.'" --~:;=;;:; ~ 100 [1rn



hybrid-hydrophobic

Dawsonia superba stern
hydroids (xs).
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hybrid - the offspring of two organisms belonging
to different species.

hydrated - (1) wetted, (2) said of apiant that was
dry but has been re-wetted enough to restime nor-
mal metabolism.

hydroids - specialized cells in the central strand
and costa of some bryophytes. They conduct wa-
ter and resemble the tracheids of vascular plants
(obelgw) (compare with leptoids).

cortex

leaf trace

cortex

leptoids

central strand with
hydroids and stereids

hydroids

Dendroligotrichum dendro-
ides stern hydroids (xs).

hydrome - a collective term for all of the water-
conducting cells (hydroids) in a central strand.

hydrophilic - readily wetted.
hydrophilous - thriving in an aquatic environ-

ment, either submerged or floating (compare with
hygrophilous, mesophilous, and xerophilous).

hydrophobic - resistant to wetting (.belgw).

100 Ilm

Barbula unguiculata
hydrophobic habit.
Imm

Atrichum androgynum
hydrophobic bhoats.
Icm

Adelanthus falcatus hy-
drophobic sporophyte.
Imm



hydrophyte-hyoid 104

hydrophyte- apiant adapted to an aquatic habi-
tat, growing submerged or floating ( -below, left)
(compare with hygrophyte, adapted to wet condi-
tions but not growing in water ( - below, right), me-
sophyte, and xerophyte).

hygrophilous - preferring a wet but not aquatic
habitat ( -below, right) (compare with hydrophil-
ous, adapted to a true aquatic habitat, growing
submerged or floating (- below, left), mesophilous,
and xerophilous).

Blindia lewinskyae hydrophyte.
Imm

Zoopsidella caledonica
hyoid leaf sinus.
100 ~m <t~%"'~""""'i!

Sphagnum sp. hygrophyte.
5mm

hygrophyte - apiant adapted to wet habitats but
not growing in water (- above, right) (compare with
hydrophyte, a true aquatic growing submerged
or floating in water, mesophyte, and xerophyte).

hygrophytic - (see hygrophyte).
hygroscopic (orhygrometric) - (1) readily absorb-

ing moisture, (2) said of moss peristome teeth
that respond to changes in humidity by bending in
or out. The inner and outer surfaces of a peristome
tooth differ in their responses to humidity. As a
result, the tooth bends much as a bimetallic strip
bends with changes in temperature. Many peris-
tome teeth move instantly and dramatically with
even fleeting and subtle changes in humidity, as if
alive. Single peristomes usually have only a lim-
ited response-they bend outwards in dry air and
inwards in moist air. In contrast, the movement of
double peristomes is more complex-most bend
inward when they're either bone-dry or soaked, so
the capsule opens only during marked changes in
humidity like the onset of a shower or weather
elearing after arain. Asporedispersed under those
conditions is more likely to aligbt on a moist sur-
face, ensuring that it will stick there and also have
enough moisture to gerIDinate.

hylacolous - growing on hark (synonym cortico-
lous).

hylophilous - thriving in forest habitats.
hyoid - U-shaped or horseshoe-shaped (-leri) (syn-

onym ypsiloid or ypsiliform) (compare with di-
gammoid or digammiform, V-shaped).
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hypnoid peristome - a complete donlile peri-
stome, with 16lanceolate teeth, cross-striolate
at the base and trabeculate at the back, and a
well-developed endostome consisting of a high
basal membrane and 16lanceolate, keeled seg-
ments alternating with one or more cilia (.belgw,
left and middle).

Cryptopodium bartramio-
ides hypnoid peristome.
Imm

Ptychomnion arirulare Bryum argenteum shoot
hypnoid peristome. with imbricate leaves.
Imm Imm

hypogaeus (or hypogaeous) - growing below the
surface of the soil.

hypophysis (plural hypophyses) - in mosses, the
swollen neck of a capsule (sporanginm) where
it joins the seta (synonym apophysis).

!AA - an acronym which stands for indole acetic
acid, a plant hormone that in mosses triggers the
switch from the chloronema to the caulonema
stage of protonemata (only the caulonema pro-
duces leafy gametophores) (see auxin).

imbricate - closely appressed and overlapping
like shingles ( . above, right, and belgw, left).

immarginate -lacking a border (.belgw,right).

Paraschistochila conchophylla imbri- Forsstroemia trichomitria immargin-
cate leaves. 5 mm ate leaf. 100 I-tm



Immersed-Inclined

Neckera pennata Immers-
ed capsule.
0.5 mm
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Immersed - hidden or submerged, (1) in mosses,
said of capsules that are completely overtopped
by the perIchaetIalleaves (. below) (the opposite
of exserted, lifted beyond the tip s of the peri-
chaetialleaves) (compare with emergent, protrud-
ing only partly beyond the tips of the perichaetial
leaves), (2) said of stomatal guard cells that lie
below the level of the exothecial cells.

Imperfect - said of a structure that lacks some of
its usual parts.

Cryptopodium bartramio- Schistidium apocarpum
ides Immersed capsules. Immersed capsule.
Imm Imm

Inaperturate spore - a spore that has no "aper-
tures" or thin spots in its outer wall.

Incised - cut or dissected intosharp divisions.
Inclined - angled 20°-60° from vertical (. below).

Psilopilum crispulum In- Polytrichadelphus magel- Leptostomum inclinans
clined capsules. lanicus Inclined capsules. Inclined capsules.
3mm 2mm 5mm
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Included - enclosed or nearly so by surrounding
organs or struetures ( o below, left).

InclusIons - objects such as erystals enclosed with-
in eells ( o below, right).

Dendromastigophora flagellitera In- Hypnodendron colensoi erystal eell In-
cluded sporophytes. 0.5 mm clusIons. 100 !tm

Incoherent - loosely tufted and readily separat-
ing when eolleeted.

Incrassate - thiek-walled (obelow) (compare with
crassate, thiek).

Dicnemon dixonianum Incrassate leaf Leptostomum macrocarpon Incrassate
eells. 50 !tm le af eells. 50 !tm

Incubous leaf InsertIon - one of three ways that
leaves are attaehed to stern s in bryophytes. To vi-
sualize all three, imagine that you're holding the
stern up at eye-height, that its tip is pointed to-
ward the eeiling, and that you're looking at its up-
per surfaee (the side opposite any underleaves).
Ifyou ean easily see the leading edges of the leaves
(the edges faeing the tip of the stern) but not their
trailing edges (the edges faeing the base), then the
leaves are said to be Incubously Inserted. Con-
versely, ifyou ean see the trailing edges more eas-
ily, then they're said to be succubously Inserted.
Lastly, ifthe leaves are nearly edge-on, they're said
to be transversely Inserted (onext page). Bryo-
phyte leaves don't always fit those three eatego-
ries neatly, but many do, and so leafinsertion is a
userilI tool for identifieation and classifieation.
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upperside

Incubous leaf InsertIon

succubous leaf InsertIon

transverse leaf InsertIon
underside



incu~bent--ind1exed

Barbula sp. incurved
leaf margins (xs).
10 !tm

Funaria hygrometrica
inflated calyptra.
Imm
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inc~bent -- lying or leaning on something.
incurved -- curved upwards and inwards (.below).
indehiscent -- said ofa moss capsule that does not

open along built-in lines of weakness such as
valves or an opercul~.

Homaliadelphus targonia- Rhaphidostichum boschii
nus incurved leafbase. incurved leaf.
0.5 mm 100 !tm

indigenous -- natiye (the opposite of adventive,
introduced).

inflated -- (1) swollen (. below) (the opposite of ex-
planate, fiattened), (2) membranolis, transparent,
and infiated like a bladder.

ind1exed -- abruptIy bent upwards or inwards (com-
pare with reflexed, abruptly bent or curved down-
wards and inwards).

Callicladium haldanian- Pulchrinodus inflatus in-
um inflated alar region. flated leaves.
100 !tm 1 cm
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inflorescence - in bryophytes, a cluster of sex or-
gans plug any specialized leaves or bracts that sur-
round them (. below, left) (not the same as inflor-
escence in the flowering plants, the pattern ofhow
flowers are borne and/or ripen on a stem, such as
panicle and racerne).

infundibuliform - funnel-shaped.
initial - an unspecialized cell that divides repeat-

edly, its descendants developing into specialized
tissues and organs.

inner peristome - in mosses, the endostome, usu-
ally arising from a basal membrane and consist-
ing of segments and cilia (see peristome).

innovation - (1) any new branch (. below, right),
(2) in some mosses and liverworts, a lateral branch
that forms at the base of or within an inflores-
cence after the sex organs have matured.

Hypopterygium rotulatum antheridial Galliergonella cuspidata innovations.
inflorescences. 1 mm 1 mm

inoperculate - in mosses, (1) said of a capsule
after its operculum has fallen away (synonym
deoperculate), (2) said of a capsule that has no
operculum, and opens by the decay or breakdown
of its wall (synonym cleistocarpous).

inrolled - rolled inwards (.below)(synonyminvol-
uate) (compare with involute, which denotes more
tightly rolled).

Hylocomium splendens inrolled leaf
margin. 100 !-tm

Funaria hygrometrica inrolled leaf
margins. 50 !-tm
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insertion - the line or point of attachment of a leaf
or branch to a stern (see incubous for a compari-
son of insertian types in bryophytes) (. below).

interactions - the effects that living things have
on each other, best measured as a boost or decline
in the growth and/or reproductive success of the
interacting organIbmg or populations (see compet-
itor, mutualism, parasite, and predator).

inserti on-in te rru p te d

Camptochaete arbuscula Dawsonia superba leaf
leafinsertions. insertion (stern kb).
0.5 mm 100 f-lm

Plagiochila sp. leafinser-
tion (stern kb).
50f-lm

intercalary - (1) said ofbranches arising below the
stern tip and pushing through the cortex (synonym
endogenous) (the opposite of terminal and ex-
ogenous), (2) said of growth in and around nodes
rather than at the apex (.below,left).

internode - the portian of a stern between adja-
cent nodes (the opposite of node, the portian of a
stern where a branch emerges or a leafis inserted).

interrupted - said of any obvious disturbance to
an arrangement that's usually highly symmetric
( . below, right).

Tylimanthus saccatus intercalary
branch with collar. 1 mm

Hymenodon pilifer interrupted hair-
point. 100 f-lm
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Intramarginal border - in mosses and leafy liv-
erworts, a leafborder of one or more rows of spe-
cialized cells lying a short distance in from the leaf
edge (oleft).

Intramarginal rIdge - in some mosses (Dicranum
majus amongthem), raised streaks toward the leaf
apex which are bIstratose rather than the usual
unIstratose.

IntrIeate - interwoven or tangled.
Introrse - turned inwards or towards the center

(the opposite of extrorse, facing outwards or away
from the center) (compare with antrorse, facing
forwards or toward the tip, and retrorse, facing
backwards or away from the tip).

Inverse - said of any two things that have been
turned back-to-front or head-to-tail.

Involuate - imolled, applied to leaf margins (com-
pare with Involute, which denotes more tightly
rolled) (the opposite ofrevolute, rolled downwards
and under at the edges).

Involueral - belonging to or pertaining to the In-
yoluere (obelgw, left).

Involueral braets - modified leaves located just
below a perIanth and surraunding it, usually dif-
fering distinctly from the other leaves in their size,
shape, and margin.

Involueral seales - specialized seales which pro-
tect the arehegonIa of some thallose liverworts
(obelgw, middle).

Involuere (or Involuerum) - a tube ofthallus tis-
sue which protects the arehegonIa (or rarely the
antberidIa) of some hornworts and thallose liv-
erworts (obelgw, right) (synonym perIgynIum).

Tridontium tasmanicum
IntramargInal border.
100 lAm

Marchantia sp. st eri le Allisoniacockaynei Invol- Anthoceros laminiferus
Involueral skirts. ueral seales. horn Involueres.
Imm Imm Imm



involute-irregular

Hyophila involuta invol-
ute basalleaf marging.
0.5mm
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involute - rolled inwards or upwards at the edges
(. below) (compare with inrolled and involuate,
which denote less tightly rolled) (the opposite of
revolute, rolled downwards and under at the
edges).

Oedicladium rufescens in- Polytrichumjuniperinum
volute branch leaf. involute leaf marging.
100 !tm 1 mm <,

irregular - (1) in mosses, said of dehiseence by
decay or ruptüre of the capsule wall rather than
along aline ofbuilt-in weakness such as valves or
the rim of an operculum (the opposite of regu-
lar) (synonym cleistocarpous, the opposite of
stegocarpous), (2) not üniform, as in the spacing
of teeth along a leaf margin or the shape or ar-
Tangement of cells in a leafbIade (.below).

Distichophyllum micro-
carpum irregular hexa-
gonal cells. 25 !tm

Pogonatum subulatum ir- Pendulothecium punctat-
regular perigonial bract um irregular rows ofleaf
cells. 25 !tm cells. 25 !tm
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isodiametric - said of cells that are about as broad
as theyare long, whether they're square, rounded,
or polygonal (-left).

isophyllous - having onlyone kinci ofleaf on a stern,
or the same type ofleaf on both stern s and branches
(the opposite of anisophyllous).

jacket - a sterile wall surrounding a capsule or
other organ. In the mosses, capsulejackets are al-
ways multistratose, where as antheridiumjack-
ets are unistratose.

jacket layer - the unistratose wall of an anther-
idium.

jugum (plural juga) - a pair of leaves.
julaceous - said of a leafy shoot that looks like a

worm or catkin because its leaves are crowded and
appressed against the stern (-below, middle).

juniper moss - a common name given to Polytrich-
um juniperinum because its sharp bluish leaves
look like miniature juniper needles.

juxtacostal-nearthemidrib (costa) (-below, right).
keeled - (1) sharply folded like a boat keel (-left,

middle) (synonym carinate), (2) having a wing.

Plagiomnium maximovic-
zii isodiametric mid-leaf
cells. 50 rim

Grimmia pulvinata keel-
ed leaf (xs).
50 rim

Space-filling molecular
model of kinetin.

Bryum argenteumjulace- Distichophyllum micro-
ofiS shoots. carpum juxtacostalleaf
1 mm cells. 100 rim

kinetin - one of several known cytokinins, a class
of plani hormones that trigger cell division. A
breakdown product of DNA, it' s never been found
in nature. Nonetheless, it's widely used in plant-
growth experiment s, and it' s been shown to influ-
ence the growth of the seta in a few mosses, as
well as the formation (either production or inhibi-
tion) of sex organs in Riccia crystallina and Bryum
argenteum. However, it has no effect at all in some
other bryophytes (-leri).

kinetochore - a specialized portion of a chromo-
some where a spindle fiber attaches.
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Frullania subhampeana
knobbed elaters.
50 !Am
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knobbed - swollen at the end ( .below,left).
lacerate - deeply and irregularly cut or torn.
lacinIate - (1) finely and deeply dissected, (2) fring-

ed with cilia (. below, middle).
lacunose - (1) said of cells that have irregular or

seemingly empty luinIna because their walls are
deeply porose or thick (. below, right), (2) having
deep depressions or holes.

laevIgate - polisbed.

Hedwigia ciliata lacinI- Pseudospiridentopsis hor-
ate perichaetialleaves. rida lacunose le af cells.
100 !Am 25 !Am

lamella (plurallamellae) - (1) a wall-like rib or
flap running lengthwise down the leaves of some
mosses and the thalli or perIanths of some liver-
worts (.below and next page), (2) a projectian on
the hark of a perIstome tooth (trabecula).

Polytrichumjuniperinum lamella (wm). 50 !Am

Pogonatum subulatum lamella (wm). 50 !Am
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lamella (continued)

Dawsonia superba lamel-
lae (xs).
50i.im

Polytrichadelphus magel- Atrichum angustatum
tanirus lamellae (xs). lamella (wm).
100 i.im 50 i.im

lamellate - having lamellae.
lamina (plurallaminae) - the fiat blade of a leaf

or thallus (usually one or a few cells thick), not
including the midrib (nerve or costa) if present.

lanate - woolly (see hairy for a comparison of simi-
lar terms).

lanceolate - lance-shaped, narrowand tapering
from the base (. below) (compare with ovate, egg-
shaped).

Lanceolate leaves (from left): Leptodictyum riparium, Kindbergia praelonga,
and Racopilum robustum (various magnifications).

.
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lanuginose - woolly, tomentose ( . below, left).
lateral- at the side or at 90° to the stem (.below,

middle and right) (the opposite arterinInal).
lateral-Intercalary - (1) in leafy liverworts, said

of Intercalary branches that are produced in the
axils of lateralleaves, (2) any lateral branch 10-
cated well below the apex.

Racomitrium lanuginos-
um lanuginose moss.
5mm

Pyrrhobryum mnioides Balantiopsis diplophylla
lateral inflorescences. laterally arranged cell
1 mm rows. 50 Ilm

lateralleaves - the larger leaves ofleafY liverworts,
arranged in two opposing rows along the sides of
the stem (.below, right) (compare with underleaf,
mostly in one row, smaIler, and shaped differently).

LaurasIa - an ancient supercontinent that broke
up to form present-day North America and much
of Eurasia.

lax - (1) said of cells that are thin-walled and bulg-
ing when turgid, but tend to collapse when they
dry out (. belgw,left), (2)said ofparts that are some-
what distant from each other.

Rhaphidostichum boschii ssp. thelidic- Chiloscyphus fissistipus lateralleaves
tyon lax alar cells of leaf base. and underleaves.
100 Ilm 1 mm
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leaf trace - in mosses, an extension of the mid-

rib of a leaf into the cortex of the stern. A true
leaf trace connects with conducting cells in the cen-
tral strand, whereas a false leaftrace ends blind-
ly in the cortex (.left).

Dawsonia superba leaf
traces (stern xs).
100 !Am

cortex

leaf trace

central strand with
hydroids and stereids

leafy- (1) said of a gametophyte made up ofregu-
larly arranged leaves and stems (. below) (the op-
posile ofthallose), (2) said of some thallose liver-
worts such as Treubia and Fossombronia which
have leaf-like wings.

Heteroscyphus cymbalif-
erus leafy gametophyte.
1 mm """..

Lejeunea sp. leafy shoot.
Imm

Schistochila sp. leafy
shoot.
lcm

leg. - an abbreviation for legit., a Latin word mean-
ing collected by, often noted on herbarium collec-
tions.

Lejeunea-type branching - in leafy liverworts, a
type ofbranching in which a branch grows from a
cortical cell and has a basal collar or sheath
that develops from an adjacent leaf base (for a
comparison of other types ofbranching, see Acro-
mastigum-type branching).



lenticular-Ieucocyst

Marchantia sp. lenticu-
lar gemmae (ls).
100 [-tm

Dendroligotrichum den-
droides leptoids.
100 [-tm
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lenticular (or lentiform) - shaped like a lentil or
a double-convex lens ( .below,left).

lentigenose - appearing dusty.
leptodermous (or leptodermatous) - (1) thin-

skinned, (2) thin-walled (. below, middle and right)
(the opposite ofpachydermous, thick-walled).

Funaria hygrometrica Jungermannia inundata
leptodermous cells. leptodermous cells.
50 [-tm 50 [-tm

leptoids - conducting cells in the central strand
and setae of some mosses (. below, left).

leptome - collectiye term for all the leptoids and
parenchymatous cells in the central strand of
some mosses.

leucocyst - alarge, empty hyaline cell in the leaves
of species of Sphagnum and the mass family Leuco-
bryaceae (.below, right) (synonym hyalocyst).

cortex

leptoids

hydroids

leucocyst

Sphagnum squarrosum
leucocysts. 25 [-tm:,~.~'"



Hcl-lInear

Chiloscyphus echinellus
lignicolous.
Imm
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lid - operculum, the cover of a mass capsule.
lignicolous - growing on lignum (wood that's lost

its bark in the first stages ofrotting) (obelow, left).
lignose (or ligneus) - resembling wood in texttire.
ligulate - strap-shaped (synonym lorate) (compare

with lingulate, tongue-shaped, therefore wider).
limb - the upper part of a leaf(the opposite orbase).
limbate - bordered (obelow, middle and right).
limbidium (plurallimbidia) - border (obelow,

middle and right).

Polytrichumjuniperinum Bryum billardierei leaf
hyaline limbidium cells. limbidium.
100 [tm 100 [tm

limnophilous - thriving in fresh water.
lineage - the line of evolutionary descent of a group

of organisms.
lineage pattem - the line of descent of a tissue or

an organ from an initial cell or a primordInin to
maturity.

lInear -long and narrow with nearly parallel edges
( .below and next page).

Plagiomnium cuspidatum lInear le af Polytrichum juniperinum lInear leaf
border cells. sheath cells.
100 [tm 50 [tm



line ar (continued)-lobate 121

line ar (continued)

Entodon seductrix lInear
mid-leaf cells.
25 f!m

Neckeropsis caleicoZa
lingulate stern leaf.
0.5 mm

Pseudobarbella Zaosiensis Spiridens veillardii lin-
lInear leaf cells. ear leaf sheath cells.
100 f!m 50 f!m ,'~;;;'~i;c;;";;;,=~",,,

lineate -lined, marked with thin parallellines (syn-
onym striate).

lingulate (or linguiform) - tongue-shaped (o be-
law, leri) (compare with ligulate, strap-shaped,
which is narrower).

lipophilic - readily dissolving in fatty substances
(the opposite oflipophobic).

lipophobic - not dissolving in fatty substances
(the opposite of lipophilic, readily dissolving in
fatty substances).

lobate (or lobed) - divided into lobes (obelgw,
middle and right).

RacopiZum robustum
lobate calyrira.
Imm

Racomitrium crispuZum
lobate calyptra.
1 mm ""_1>~~a;
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lobe - a major division of a leaf or other plant or-
gan ( .below).

Dicnemon dixonianum
calyptra lobes.
Imm

Radula buccinifera lob-
ules. 1 mm

Neohodgsonia mirabilis
thaIlus lobes.
Imm

Catharomnion ciliatum
calyptra lobes.
Imm

lobule - (1) in a complicate-bilobed leaf, the
smaIler lobe, (2) a sac formed by an Inrolled re ar
leaf margin, as in leafy liverworts of the family
Lejeuneaceae and the genus Radula (. below), (3)
any smaIlIobe.

lochmocolous - growing in thickets or copses.
longevity - (1) long life, (2) the length of life.
longitudInal- placed or arranged lengthwise.
lorate - narrow with paraIlel margins (synonym

ligulate, strap-shaped).
lorIcate - (1) armored with hard scales, (2) equal-

ly narrow throughout.

Austrolejeunea olgae lobule. 50 mm
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lumen (plurallumina)- the cavity of a cell inside
the cell walls (.below).

Grimmia pulvinata dumb- Macromitrium longipes Schistidium apocarpum
bell-shaped leaflumina. sinuose leaf cell lumina. leaf cell lumina.
50 !-tm 25 !-tm 25 !-tm,"~'--_Jffi!1iit1i!!lf,

Acromastigum anisosto-
mum le af cell lumina.
100 !-tm ~ ,.,;'_"Jffi!

Isotachis montana leaf Metzgeria sp. leaf cell
cell lumina. lumina.
50 !-tm 100 !-tmi::':'.'L""""=
luminal - part of the himen or projecting into it.
luminous mosses- a common name for Mittenia,

Schistostega, and other mosses which liye in deep
shade and appear to glow. The word luminous is
misleading, because the mosses don't actually pm-
duce light as a firefly or glow-worm does-what
looks like a glow is merely light that's refiecting
from the inflated cells of their persistent pro-
tonemata. Those inflated cells gather and focus
light onto their chloroplasts, a trait that allows
the mosses to survive in the ultra-Iow light oftheir
habitats-caves, deep cracks, and overhangs.



lunate--macronemata

Lunularia cruciata lun-
ate gemma cup.
1 mm ,;:",~
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lunate (or lunulate) - shaped like a crescent moon
(. below, left).

lurid - wan, ghastly pale, or dingy yellow-brown.

Weymouthia cochlearifolia Rhytidiadelphus squar-
lustrous leaves. rosus lustrous leaves.
10 mm 1 mm

lustrous - having a sheen or gloss that readily re-
flects light (.above, middle and right) (synonym
nitidatls).

luteous (or luteus) - bright yellow ( .below,left).
luticolous - growing in mud, day, or mires.
lux - a unit of illumination.
lyrate - shaped like a lyre.
Macaronesia - an area of the North Atlantic Ocean

which indudes the Azores, Madeira, the Canar-
ies, and the Cape Verde Islands.

macrocladous - producing large or long branches.
macronemata (singnlar macronema) - In mosses,

large and freely branched rhizoids restricted to
leaf axils and branch insertions (. below, right)
(compare with micronemata, which are short and
only sparingly branched, and arise more randomly
on stems or leafbases).

Phaeoceros hirticalyx luteous spores.
50 [.tm"':='~'" ~ ,-

Campylopus davarus macronemata.
1 mm ""~-_J:':~,~,", ~",..
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mammilla (or mamilla) (plural mammillae or ma-
millae) - (1) a law, rounded projectian on a mass
operculum, (2) on the surface of a celI, a bulge
with a nipple-like tip. A mammilla is a bulge in a
uniformly thickened celI walI, whereas a papilla
is a local thickening of the celI walI. The differ-
ence can be seen only by sectioning the celI (-left)
(compare with scindula, the protruding end of a
prosenchymatous cell).

mammillate (or mamillate) - mammillose.
mammillose (ormamillose)- bulgingwith a blunt

central projection (-left) (synonym mammillate).
marcescent - withered, dry, or dead but not yet

falIen off.
margin - (1) a leafborder, (2) the edge of a struc-

ture such as a leaf (- below).

Bartramia pomiformis var.
elongata mammillae.
100 ~m

Ptychomnion aciculare leaf margin (cross-section). 50 ~m

marginal- at the edge or referring to the edge of a
structure such as a leaf (-below, left and middle).

marsupium (plural marsupia) - a swolIen and
elongate pouch of stern tissue that encloses and
protects the sporophyte in somejungermannial-
ean liverworts (-below, right). A highly elongated
marsupium is sometimes calIed a marsupidium.

Pseudobryum speciosum
marginal spines.
100 ~m

Metzgeria sp. marginal
hairs.
Imm

Tylimanthus saccatus
marsupium.
1cm



mat-membrane gaps

Thuidium furfurosum
mat growth habit.
10 mm
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mat - a growth form in which stems are flattened
on the substratum and densely interwoven (.be-
low, left and middle).

m-ehromosomes - minlite supernumerary ehro-
mosomes found in the nuclei of some bryophytes.
Unlike typical chromosomes, they often remain
condensed during interphase, and they lack ehi-
asmata. During meiosis they can appear to be
univalents because they separate and move to the
poles earlier than other chromosomes do. They're
denoted in chromosome counts by a + symbol, for
example n = 11+1.

median - middle or central.
median Ieaf eells - in the leaves of mosses and

leafy liverworts, the celIs located about 2/3 up from
the base.

medulla - the central region of a stern, surrounded
by the eortex (.belgw,right).

medulIose - pithy or spongy.

Wijkia extenuata mat Leptostomum inclinans
growth habit. medulIa and cortex (xs).
10 mm 100 [!m
meiosis - a type of ehromosomal division by which

the number of sets of chromosomes is reduced from
the dipIoid (2n) state to the hapIoid (In) state.
it involves replication ofthe chromosomes folIowed
by two divisions (calIed meiosis i and II), and pro-
duces four daughter nuclei, each containing one
complete set of chromosomes. During meiosis, cor-
responding segments of ehromatids from homo-
Iogous chromosomes are swapped, a process
calIed crossing-over. As a result, the progeny and
parent genotypes differ. In mitosis, in contrast,
the progeny and parent genotypes are ideiitIcal.

membranaeeous - film-like, thin and transparent.
membrane gaps - irregular openings in the walIs

of hyaline celIs (Ieueoeysts) of the stern leaves
in species of Sphagnum.
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meristern- at the base of hornwort sporophytes,
a zone of continual ceIl division and growth.

merophyte - a primordial segment of a shoot
that's produced by one ofthe cutting faces of the
shoot's apical ceIl. The merophyte in turn gives
rise to stern and leaf tissues.

mesic - moist, intermediate between very wet and
very dry (compare with hydric and xeric).

mesomorphic - structuraIly adapted for surviving
in moist habitats (compare with hydromorphic,
hygromorphic, and xeromorphic).

mesophilous - preferring moist habitats (compare
with hydrophilous, hygrophilous, and xerophil-
ous).

mesophyte - apiant adapted to moist or moderate-
ly humid habitats (compare with hydrophyte,
hygrophyte, and xerophyte).

Microlepidozia-type branching - in leafy liver-
worts, a type of branching in which a branch re-
places the antical half of a leaf (for a comparison
of other types of branching, see Acromastigum-
type branching).

micrometer - (1) (or micrometre, symbolized by
[tm) one-millionth of a meter or one-thousandth of
a millimeter (formerly caIled a micron and sym-
bolized by [t), (2) a mechanical or optical device for
measuring microscopic distances.

micronemata (singular micronema) - short and
slender, sparingly branched rhizoids arising here
and there on stems or leaf bases (o top left) (com-
pare with macronemata, which are large and
freely branched, and are restricted to leaf axils and
branch insertions).

microphyllous branch - a branch with leaves dis-
tinctly smaIler than usual (obelow) (similar to fla-
gelliforin branch).

middle lamella - the layer that cements together
the primary waIls of adjacent ceIls (oleft).

mid-Ieaf cells -leaf ceIls in an area that's halfway
between the base and the tip, and in mosses also
halfway between the margin and the nerve.

Hypopterygium rotulatum
micronemata.
Imm

Eucamptodon inflatus
middle lamellae of leaf
ceIls. 25 [tm '

Acromastigum anisostomum micro- Radula multiamentula microphyl-
phyllous branches. 1 cm lous branches. 1 mm
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midrib - in some mosses and liverworts, a vein in
the center of a leaf or thallus (- below, left and
middle) (synonyms nerve and eosta).

minerotrophie - said of anything that's rich in
mineral nutrients, for example water running off
or draining a soil that has a high percentage of
elay partieles.

Metzgeria sp. midrib.
100 !tm

Sphagnum cnstatum mon-
iliform leaf cells (xs).
50 !tm

Austrometzgeria saccata Macromitrium longipes
midrib. mitrate calyptrae.
50 !tm 1 mm
mitosis - a type of ebrumosoma! division in which

the genotype of the two new daughter cells is iden-
tical to that of the parent cell (compare with mei-
osis, in which the daughter genotypes are not iden-
tical to that of the parent cell).

mitrate (or mitriform) - shaped like a bishop's cap
(miter), eonieal with an entire or regularly lobed
base (- above, right) (compare with eueu1late, coni-
cal and split down one side).

mixohydrie (or mesohydrie) - conducting water
both externally and internally (compare with endo-
hydrie, conducting water internally, and exohy-
drie, conducting water externally).

monandrous - bearing onlyone antheridium.
moniliform - resembling a string ofbeads (-left).
monoieous - producing male and female sex or-

gans (antheridia and arehegonia) on the same
plant (the opposite of dioieous) (not the same as
monoecious, which applies to the diploid sporo-
phytes ofvascular plants). If the male and female
are in separate infloreseenees, the arrangement
is termed autoieous. if they're in the same inflo-
rescence but each sex is grouped or ellistered off
by itself, that's called paroieous, whereas ifthey're
in the same inflorescence but not grouped or elus-
tered, then that's termed synoieous or gynan-
drous.

monolete spore - a spore that has a single scar
on its surface (compare with trilete spore).
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monomorphic (or monomorphous) - having only
a single form.

monopodial branching - a pattern of branching
with numerous secondary shoots or stems coming
off a main stern. Monopodial growth is unlimited
because the inflorescences are all lateral and
therefore can't halt the growth of the main stern.

monostromatic - one celllayer thick (synonym uni-
stratose).

monoterpenoid - a terpenoid that's made up of
two isoprene units (see terpenoids).

monotypic - (1) said of a genus that contains only
one species, (2) said of any taxonomic rank that
contains onlyone member in the rank below it, for
example a family with onlyone genus.

montane - referring to mountains.
morphology - outward form or appearance.
moss halIs - mass cushions that have broken loose

and have been rounded into spheres by constant
rolling in the wind. They can form any place that's
windy, aren, and fiat and where mosses are dis-
lodged nowand then by freeze-thaw cycles, violent
winds, or pawing animals. The most spectacular
mass halIs are the whimsically named glacier mice
of Alaska and Iceland. Looking like mice scurry-
ing over the ice, they're chunks of Drepanocladus
revolvens and D. berggrenii. In the extensive sand
dunes of Alaska's Amchitka Island, fragments of
the rock-dwelling Schistidium apocarpum (.left)
that are loosened by the wind raund up into min-
iature tumbleweeds as they bauiiee over the sur-
face of the sand. Moss halIs can form even where
there's little wind-loose chunks of Leucobryum
cushions scratched ap art by birds or pawing ani-
mals can survive as drifting vagrant "poisters".

mucilage - a clear, gel-like, slimy secretian ofsome
liverworts ( .below, left) (synonym sIirne).

mucilage cavity - a cavity in a thallus containing
mucilage and often the cyanobacterium Nostoc.

mucilage cell - a mucilage-containing cell near
an apex or sex organ, or in a thallus cavity.

mucilage papilla - a cell that secretes mucilage
( .below,right) (synonymsIIme papilla).

Schistidium apocarpum
mattire capsules.
Imm

Treubia lacunosa shoot underside with Schistochila nobilis mucilage papilla.
mucilage. 5 mm 50 !tm
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mucose (or mucous) - govered with siIrne.
mucro (plural mucrones) - a short, abrupt point

( .belgw, leri).
mucronate - ending abrupt1y in a short point

(mucro) (. belgw, leri) (compare with apiculate,
ending in apoint somewhat longer than a mucro,
and cuspidate, ending in an even longer point
that's alsa staliter).

mucronulate - ending in a minlite short point.
multi- - a prefix meaning many.
multicellular- made up ofmany cells (.below ex-

cept for top leri and bottom right).
mu1ticostate - in some mosses and liverworts,

having several costae (.belgw, bottom right).

Distichophyllum pulchel- Cladomnion ericaides
lum mucro. mu1ticellular spore.
100 !tm 50 !tm

Dendroceros validus
multicellular spores.
100 !tm

Achrophyllum dentatum Marsupidium setulabum Antitrichia curtipendula
multicellular leafteeth. mu1ticellular projec- multicostate leafbase.
50 !tm ~;:::::;';:;;;..::;~;:.~.~.--~tions. 1 mm 100 !tm



multifid-mycorrhizal

Floribundaria aurea ssp.
nipponica multipapillose
rens. 25 !tm

Sekistockila muricata
muricate leaf xs.
100 !tm
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multifid - repeatedly divided.
multipapillose - with many papillae per cen ( o be-

low).

Saccogynidium australe Acrobolbus cinerascens
multipapillose cens. multipapillose cens.
100 !tm 100 !tm

multipinnate - several times pinnately branched
(compare witk pinnate, once-pinnately branched,
and bipinnate, twice-pinnately branched).

multiseriate - composed of many rows of cens.
multistratose - havingmany layers (obelow, right).
muricate - roughened with many sharp points or

spines (oleft and below, left).
muriculate - roughened with numerous minlite

sharp points.
muticous - in mosses, said of a leaf that lacks an

awn or hair-point but ordinarily would have one.
mutualism - an interaction which enhances the

growth and/or reproduction of two organisms or
populations living on or near each other.

mycorrhizal - harboring fungal hyphae within or
among the cens of a plant.

Sekistockila muricata muricate leaf Spkagnum cristatum multistratose
surface. 100 !tm hyaloderm cortex. 100 !tm



n-neotropic

Leptostomum macrocarp-
on archegonia necks.
100 [Lm
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n - the haploid chromosome number of an organ-
ism or tissue, for example n = 4. if m-chromo-
somes are present as well, they're denoted by the
symbol +, for example n = 11+1 (compare with x,
the basic haploid chromosome number of a spe-
cies or other taxon).

naked - smooth, lacking hairs (obelow, left) (similar
to gIabrous).

nannandrous (or nanandrous) - sexually dimor-
phic, with miniature male gametophytes borne
on normal-sized female plants (see alsa dwarf
male, phyllodioicous, and pseudautoicous).

nanogranules - very smaIl partides.
navicular- boat-shaped (obelow, middle) (synonym

cymbiform).
neck - (1) in mosses, the sterile portion of a cap-

sule between the base of the theca and the top of
the seta (obelow, right) (synonyms apophysis and
hypophysis), (2) the cylindrical upper portion of
an archegonium (oleft).

neck canal cells - the cells that temporarily fill
the center of the neck of an immature archego-
nium (synonym canaI cells).

Galliergünella cuspidata
naked stem apices.
Imm

Campylopus clavatus Bryum billardierei sterile
navicular leaf section. capsule neck.
50 [Lm 1 mm

nematodontous - said of a moss peristome which
is made up ofwhole (dead) cells with evenly thick-
ened walls. Diverse families of mosses have such
peristomes (compare with arthrodontous peris-
tomes, which are made up of only paris of dead cens).

nematogon - a rhizoid initial.
nematogonous - (1) in mosses, said of gemmae

which are formed directIyon protonemata, (2)
thread-like.

neotropic - a patterfi of distribution restricted to
the American tropics.



133

nerve (adjectivenervateor nervose)- the mid-
rib of a leaf (synonyms vein and costa).

niche - the role of an organism in its ecosystem.
nidulant - (1) lying in a cup or cavity, (2) nested on

a protonematal mat.
nitidous - shiny or glossy, sometimes with an opal-

escent or metallic sheen ( .below,left and micldle).

nerve--nodulose

Pseudotaxiphyllum faZci- FokZia cruda nitidous Hedwigia cihata nodose
tohum nitidous leaves. leaves. cilia of inner perichaetial
1 mm 1 mm leaves. 50 f!m

nitrophilous - thriving on substrata rich in ni-
trogenolis compounds.

node - the portion of a stem where a branch emerges
or a leafis inserted (the opposite ofinternode).

nodose - knobbed ( . above,right).
nodulose - minutely knobbed (.below).

Racomitrium crispuZum Andrewsianthus confus-
nodulose lowerleaf cells. us nodulose trigones.
10 f!m .;c;;;;;"i;::c,,:ç~;i:~ 100 f!m

JubuZopsis nouae-zeZand-
iae nodulose cell walls.
100 f!m ~=;r;;=;;;::,,:,ci;::;~~
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nondisjunction- (1) meiotie: the failure of ho-
mologous chromosomes to separate duringmei-
osis, (2) mitotie: the failure of sister chromatids
to separate duringmitosis (see autopolyploidy).

normal - typical, unexeeptional.
nullinervate - in mosses, lacking a midrib (costa)

(synonyms ecostate and enervate).
nunatak refugia - seattered areas that somehow

eseaped being glaeiated during Pleistoeene times
and so were reservoirs of speeies, including bryo-
phytes, for re-colonizing surrounding areas quiekly
as soan as the glaeiers melted away.

nursecells - alayer of nutritive cells in a develop-
ing sporangium(synonym tapetum).

nurse logs - felled logs that are deliberately left
behind by loggers during forest clear-cutting to en-
eourage forest regeneration. The logs are intended
as habitat for mat-forming bryophytes, especially
mosses, which in turn will be invaded by the seed-
lings ofvaluable forest trees and thus art as a for-
est "nursery". The seeds of worthless 'juiik" trees
ean not germinate in the mats, and so nurse logs
speed up regeneration of the forest and shorten the
"turn-around" time to the next clear-cutting.

nutant - nodding or drooping more than 90° from
vertical ( -belgw, left and middle).

ob- - a prefix meaning inverted, reversed, or the other
way around, as in obconical, oblate, and obtri-
angular (-left).

obconical - having an upside-down coDeshape.
oblate - wider than long (- belgw, right) (synonym

over-square) (the opposite dtprolate).
obligate - restricted to a partirlilar host, substra-

tum, or means ofnutrition, as in the obligate epi-
phyll Ephemeropsis (the opposite otfacultative).

Antitrichia curtipendula
obtriangular terminal
cell of acumen.
50 [tm

Pohlia nutans nutant
eapsules.
Imm

Ptychomnion aciculare
nutant shoot apex.
Imm

Tortula muralis oblate
basalleaf cells.
100 [tm



oblique-obscure

Syntrichia princeps
oblong leaf.
0.5 mm
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oblique - having a slanted base, insertion, mouth,
or tip ( . below, right).

obloid - a solid with an oblong profile.
oblong - nearly rectangnlar in outline (.below,

leri and middle).

Camptochaete arbuscula
oblong capsules.
Imm

Funaria hygrometrica
oblique operculum.
Imm

obovate - shaped like an egg but lipside down.
obovoid - said of a solid that's egg-shaped in form

but is lipside down ( .below, leri).
obscure - clark, indistinet, or hard to see, as with

leaf rens obscured by dense surface papillae or
cen wans obscured by vacuoles or other cytoplas-
mic inclusions (. below, middle and right).

Tortula truncata obovoid Funaria hygrometrica ob- Rhacocarpus purpurascens
capsules. scure leaf rens. obscure leaf rens.
i mm i::rzz<z-=~ 50 [tm ~,"",;;::i!!i:!~", 50 [tm --'IIIJj;/i[(~~<;;:"'iI
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obsolete - barely visible, as with a mass leaf costa
that's very thin or is almasi the same color as the
cells aralinci it (o belgw, leri and middle).

Porotrichum ruficaule
obsolete costa.
100 [tm

Metaneckera menziesii Radula silvosa single oil-
obsolete costa. body occluding lumen.
100 [tm 100 [tm

obiuse - blunt, with the sides making an angle of
more than 90° (obelgw, leri and middle).

occluding - filling up or blocking ( .above, right).
ocellus (plural ocelli) - in leafy liverworts, a leaf

cell that's unusually large, often contains one or
more larger-than-usual oil-bodies, and lacks
chloroplasts (obelgw, right).

ochraceous - brownish yellow, the color of ocher,
an oxide of iran widely used as a colorani in paints
and ceramic glazes.

Distichophyllum micro- Asterella australis ob-
carpum obiuse leaf apex. tuse shoot apex.
Imm 5mm

Rectolejeunea ocellata
ocelli.
100 [tm



ocrea-oil-bodies 137

ocrea (or ochrea, plural ocreae or ochreae) - in
mosses, a thin sheath terminating the vaginula.

octofarious - arranged in eight rows or ranks.

-oid - a suffixmeaning resembling or similar, for

example in habit or in a particular trait.
oil-bodies - oil-containing structures in the cells

of most leafy and thallose liverworts. Their size,
shape, color, and number per cell are often charac-
teristic of a given species orgenus,sothey're use-
ful for classification and identification. Neither
mosses nor hornworts produce such differenti-
ated oil-bodies (.below).

Chiloscyphus sp. oil-
hadies.
100 [tm

Lepidozia concinna oil- Jungermannia totopapil-
hadies. losa oil-bodies.
100 [tm 100 [tm

Jackiella curvata oil-
hadies.
100 [tm

Plagiochila sinclairii oil- Cheilolejeunea sp. oil-
hadies. hadies.
100 [tm 100 [tm



oIl-eell--opereulum 138

oIl-eell- a cell which contains one or more conspicu-
olis oil droplets or oIl-bodies (. below).

oligo- - a prefix meaningfew.
oligoporous - having only a few pores.
oligotrophie - poor in mineral nutrients (compare

with ombrotrophie, mineral-poor as a restlU of
getting water from only rainfall, and eutrophie,
rich in nutrients such as nitrogen and phosphate).

olivaeeous - olive-green in color.
ombrotrophie - said of vegetation that gets its

water from only rainfall rather than runoff or
ground water, and so is mineral-poor (see alsa bog).

Treubia pygmaea oIl-eells.
100 [tm

Marchantia foliacea oIl-eell in a scale.
100 [tm

opaque - (1) not allowing any light through, (2) dull
or matt on the surfage ( .below,lerI).

opereulate- possessing an opereulum (synonym
stegoearpous) (the opposite ofastomous).

opereulum (plural opereula) - (1) in mosses, the
lid that blocks the eapsule mouth ( .below, middle
and right), (2) in liverworts, the apical portion of
a sporangium which opens during dehiseence.

Rhacocarpus purpuras- Polytrichadelphus magel- Bryum billardierei oper-
cens opaque leaf surface. lanicus opereula. eula of mattire capsules.
100 [tm 1 mm 5 mm



opposite-orthostichous 139

opposite - said ofleaves or branches that are posi-
tioned along a stem directly across from each other
(. belgw, left) (the opposite of alternate).

oral - referring to a mass capsule's mouth (com-
pare with suboral, referring to the regionjust be-
law the mouth).

Plagiochilion prolifer opposite leaves. Lopholejeunea colensoi orbicular un-
1 mm derleaf. 100 !tm

orbicular - circular in outline or nearly so (.above,
right, and belgw).

Calomnion complanatum Hypopterygium rotulatum Rhynchostegium muelleri
orbicular dorsalleaf. orbicular underleaf. orbicular leaf.
100!tm 0.5mm 0.5mm

orgadophilous - preferring a habitat of fields or
open meadows.

orifice - mouth or opening.
orophilous - preferring a mountainous habitat.
orthostichous - said of leaves lined up precisely

in a straight row on the stem (compare with disti-
chous, arranged in two rows, and tristichous, ar-
ranged in three rows) (see phyllotaxy).



outer peristome---oxylophilie 140

outer peristome - in mosses, the outer ring of
teeth of a double peristome (o below, left) (syn-
onym exostome) (compare with innerperistome)
(see alsa peristome).

oval- short- or wide-elliptie (obelow, middle).
ovate - egg-shaped (obelow, right).

Aulacomnium heterostich-
um outer peristome.
50 !Lm

Crosbya straminea oval Rhynchostegium tenuifoli-
celllumina. um ovate leaf.
25 !Lm 1 mm

over-square - wider than long (.below, left) (syna-
nym oblate) (the opposite arprolate).

ovoid - an egg-shaped solid ( .below,middle).
ovum (plural ova) - an egg, the female gamete

(o below, right).
oxylophilie - preferring an acidie or humus-rich

haliHat (synanym acidophilie).

Tortula muralis over-
square basalleaf cells.
100 !Lm

Macromitrium longipes
ovoid capsules.
Imm

Leptostomum macrocarp-
on archegonia with ova.
50 !Lm



pachycladous-papilla

Camptochaete deflexa
spores.
20 !tm
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pachycladous - having thick branches.
pachydermous (or pachydermatous) - having a

thick skin or waIl (the opposite ofleptodermous,
thin-skinned or thin-waIled).

pachyphyllous - having thick leaves.
palaeotropic - oecurring in the Old World tropics.
palea (plural paleae) - in liverworts, a chaff-like

or membranolis bract.
paleaceus (or paleaceous) - covered with smaIl

membranolis scales.
pallid - pale.
palmate - having radiating finger-like lobes (syn-

onym digitate).
paludicolous - growing in marshes.
palynology - the study of plant spores (oleft).
panduriform (or pandurate) - violin-shaped.
Pangaea - a huge ancient land mass that formed

the present-day continents when it broke up.
papilla (plural papillae) - (1) a minlite, solid pro-

tuberance on a ceIl surface, variously wart-like,
spinous, forked, branched, or shaped like the let-
ter C (obelaw). A mammilla is a bulge in a uni-
formly thickened ceIl waIl, whereas a papilla is a
local thickening of the ceIl wall. (2) a mucilage-
secreting cell in some liverworts.

Haplohymenium longinerve marginal
papillae. 100 !-tm

Floribundaria aurea ssp. nipponica leaf
papillae. 50!tm

Syntrichia princeps papillae on leaf
surface. 50!-tm

Chiloscyphus leucophyllus papillae.
100 !tm



papillate-paraphyses

Pulchrinodus inflatus
papyraceusleaves.
10 mm
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papillate (or papillose or papulose) - roughened
or ornamented with one or more papillae (see alsa
mammilla, prora, and scindula).

papyraceus (or papyraceous) - papery (.below,
left) (synonym chartaceus).

paraphyllia (singular paraphyllium) - tiny fila-
ments, scales, or leaf-like sirnetlires seattered on
the stems of some leafy liverworts and pleuro-
carpous mosses ( . below, middle and right).

Thuidium laeviusculum Boulaya mittenii para-
paraphyllia. phyllium.
25 [tm 50 [tm

paraphyses (singular paraphysis) - sterile, sep-
tate, uniseriate hairs, sometimes club-shaped or
eolored, intermixed among the sex organs of most
mosses and some liverworts (.below).

Breutelia pendula para-
physes.
100 [tm

Philonotis scabrifolia
paraphyses.
50 [tm

Bryum billardierei para-
physes.
50 [tm



parasite-pediophilous 143

parasite - any organism or population which im-
proves its reproduction and/or growth at the ex-
pense of anather. Parasites are no different from
predators in the effects that they have on their
hosts, but often they look different because most
parasites are sman and liye on or inside their hosts,
whereas most predators are large and free-living
(compare with mutual, an organism or population
which improves its reproduction and/or growth by
living on or near anather, which similarly benefits,
and commensal, an organism or population which
improves its reproduction and/or growth by living
on or near ahast, which isn't affected). Bryophytes
suffer from myriad parasites-snails, rotifers, tar-
digrades, and arthropods browse the leaves ofbryo-
phyte gametophores, suck out the contents of le af
and stern cells, or harvest sporangia. However,
bryophytes themselves can be parasites when for
example leafy liverworts grow luxuriantly enough
on ho st mosses or leaves to redilee photosynthesis.

parenchyma - a tissue made up of relatively un-
differentiated cells, usually thin-walled and iso-
diametric (compare with prosenchyma, which
has long cells with tapering ends that overlar).

parenchymatous - composed of parenchyma
(compare 'with prosenchymatous, composed of
prosenchyma) .

paroicous - having antberidIa near to the arche-
gonia but not mIxed in with them, often sited in
leaf axils just below the perichaetium (compare
with autoicous and synoicous).

patent - (1) making a 26°-45° angle with the stern
( oleft), (2) spreading out at 45° or more (see spread-
ing for a comparison of similar terms).

patulous - making an angle of 46°-90° with the
stern (see spreading to compare similar terms).

peat - deposits of partly decompased plants, often
mostly species of Sphagnum (obelow).

peat mass - a comman name of Sphagnum mosses.

Polytrichadelphus magel-
lanicus patent leaves.
Imm

Peat polygons in high-arctic Alaska, a Massive peat polygons in high-arctic
product of frost- heaving in permafrost. Alaskan permafrost soil.

pectinate - resembling a comb.
pedicellate - stalked.
pediophilous - thriving in fiat, aren habitats.
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peg rhizoid - a rhizoid with peg-like thickenings
on the inner surface of its celI walI (- below, leri
and middle) (synonym tuberculate rhizoid).

Reboulia hemisphaerica
peg rhizoids (wm).
50 ftm

Marchantia macropara Rhaphidostichum boschii
peg rhizoids (xs). pellucid alar celIs.
50 ftm 50 ftm

pellucid - translucent (-above, right, and below,
leri).

peltate - sh ap ed like a plate or shield supported by
a central st alk (synonym umbilicate).

pendant - a growth form in which long gameto-
phores droop from the substratum (- below,
middle and right).

pendent - drooping or hanging down.
pendulous - drooping from lack of support.
penicillate - ending in a turt like a brush.

Pseudephemerum nitidum Hypnum chrysogaster
pellucid basalleaf celIs. pendant habit.
50 ftm 5 mm

Lejeunea sp. pendant
habit.
Imm



pennate-perianth

--..
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pennate - feathery or pinnate.
percurrent - extending to the apex but not beyand

(compare with subpercurrent, not quite extend-
ing to the apex, and excurrent, extending beyand
the apex) (see alsa failing, not reaching the apex).

perennial- a plani that lives for an indefinite num-
ber of years, or takes at least three years to ma-
ture. Most bryophyte gametophytesare perenni-
als, where as most sporophytes are annuals, al-
though the sporophyte of the mass Ptilium crista-
castrensis can take up to three years to mature
(compare with annual and ephemeral and rud-
eral, plants that complete their life cycle s within
a single beason and sometimes within only a few
months).

perfect peristome - a complete double peri-
stome with 16 teeth and an endostome of 16 seg-
ments alternatingwith one or IDare cilia (o below,
left) (synonym hypnoid peristome).

perfoliate - said of a stern that seems to pass right
through the blade of a leaf.

perforate - pierced by pores or small holes (com-
pare with fenestrate, pierced by broad openings
resembling windows).

Warnstorfia fluitans per-
fect peristome.
Imm

Frullania subhampeana
mature periantb.
Imm

Acrochila biserialis ma-
ture perianth.
1 mm i:;;~"'1

perianth - in jungermannialean liverworts, a tu-
bular structure that's formed by the fusian oftwo
or three leaves and protects the develaping sporo-
phyte. !ts size, shape, and surface pleats are use-
ful for identifying species which superficially look
similar (o above, middle and right) (compare with
pseudoperianth,in some thallose liverworts, a
membranolis tubular sheath that surrounds the
sporophyte and is composed of thallus tissue).
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perichaetial- surrounding the archegonia (.be-
law, left and middle).

perichaetial leaf - a modified leaf or underleaf
surrounding the archegonia at the tip of the
stern.

perichaetium (plural perichaetia) - the female
sex organs plus the cluster of modified leaves sur-
raunding them (.below,right)(comparewithperi-
gonium, the male sex organ s plus the cluster of
modified leaves surrounding thern).

Dicnemon calycinum cap- Dicranum plurisetum
sules and perichaetial perichaetial bracts.
bracts. 1 mm 1 mm

Leptostomum macrocarp-
on perichaetium.
Imm

peridinal - oriented parallel to the surface (.be-
law, left) (the opposite of anticlinal).

perigonial bracts - the specialized leaves sur-
raunding the antberidIa (. below,right).

perigonial leaf - a modified leaf or underleaf
surrounding one or more antberidIa in the axils
of the stern.

Orthodontium lineare exothecial cells
with thick peridinal walls.
50 ftm

Hypopterygium rotulatum perigonial
bract (wm).
100 ftm



perigonium-peristome 147

perigonium (plural perigonia) - the male sex or-
gans plug the eluster of modified leaves surround-
ing them (.below except for bottom right) (com-
pare with perichaetium, the female sex organs
plug the surrounding eluster of modified leaves).

Polytrichum juniperinum perigonia.
10 mm

Psilopilum crispulum perigonia.
Imm

Catharomnion ciliatum
perigonia.
Imm

Breutelia pendula peri-
gonia. I mm

Lepidolaena clavigera
perigynium.
Imm

perigynium (plural perigynia) - in some liver-
worts, a swollen fleshy sleeve that's derived at
least in part from thallus tissue and surrounds
the developing sporophyte (. above, right) (syn-
onym involucre).

peristome - a single, double, or rarely multiple cir-
ele of teeth inside the mouth of a moss capsu1e. A
single peristome consists of only teeth, whereas
in a double peristome, the outer peristome
(exostome) consists of teeth, and the inner peris-
tome (endostome) consists of segments, some-
times alternating with cilia, and often arising from
a basal membrane.



perpusillate-photosynthetic 148

perpusillate (or pusillate) - very smaIl.
persistent - remaining attaebeci, not deciduous.
petaloid - resembling a petal.
petrocolous - growing on roeks.
petrophilous - preferring a rock habitat.
phaneropore - a stomate that's fully exposed on

the surfaee, with its guard cells on the same level
as adjaeent exothecial eells ( .below, left) (the op-
posite of cryptopore, a stomate that's largely hid-
den, immersed in a depression or overarebed by
adjaeent exotheeial eells).

photoperiod - (1) the length of daylight, (2) how
long a plant is in sunlight during aday.

photoperiodism - the response of living things to
the duration and timing of the clark and light peri-
ods during a 24-hour period. In some bryophytes,
the prociiietian of sex organs is triggered by photo-
period, but temperature and moisture are always
important as well.

photophilous - thriving in well-lighted habitats
(synonym heliophilous) (the opposite of sciaphil-
ous, thriving in shady habitats).

photophyte - a plant adapted to sunny habitats
(. below, middle and right).

Funaria hygrometrica
phaneropores.
50 [tm ,:

Racomitrium pruinosum Syntrichia princeps
photophyte. photophyte.
10 mm 10 mm

photosynthate - the energy-rieh moleeules built
from earbon dioxide, mineral nutrients, and the
energy of sunlight by the process of photosynthe-
sis and the many metabolie pathways that are
"downstream" of it (synonym assimilate).

photosynthetic - eontaining the pigment ehloro-
phyll and other metabolie "maehinery" for making
earbon dioxide energy-rieh with the energy of sun-
light.



phototropism-pilose

Buxbaumia aphylla ma-
ture capsule oriented by
phototropism.
3mm,
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phototropism - the growth response of apiant to
directionallight. The capsules ofthe elf cap mass
Buxbaumia aphylla (oleft) point in the directian of
maximum light, a phototropic response that's most
likely controlled by auxin.

phyllidium (plural phyllidia) - (1) any bryophyte
leaf, a term that some bryologists favor over leaf,
(2) a leaf-like lobe of Treubia and many other metz-
gerialean liverworts (obelgw, left).

phyllodioicous - nannandrous, with dwarf ma1e
plants epiphytic on the leaves or the tomentum
ofmuch larger female plants (see nannandrous).

phyllotaxy - the spiral arrangement ofleaves on a
stern (synanym dispositio). A 2/5 phyllotaxy
means that five leaves occupy two full spiral turns
aralinci the stern.

phylogeny - the evolutionary history of a group of
organIbmg such as a species.

phytochrome - a pigment in green plants that trig-
gers light-driven responses. The germination of
at least some mass and liverwort spores is known
to involve phytochrome.

piceous - calürecia glossy black (obelgw, right).

i
i
i
i

Treubia pygmaea phyllidia.
1cm

Fissidens strictus piceous bhoats.
Imm

piliferous - having a hair-point (o belgw, left).
pilose-clothed with hairs (obelgw, right) (see hairy

for a comparison of similar terms).

Racamitrium pruinasum piliferous
bhoats. 1 mm

Racapilum rabustum pilose calyptrae.
Imm



pincushion moss-pit 150

pincushion moss - (1) the common name given to
the mass genus Leucobryum because its dense,
rounded cushion looks like a gigantic pincushion
(the tiny stuffed pillow that a seamstress sticks pins
into so that she can pick them up quickly with only
one hand). The common name is api, becausejust
as a real pincushion rolls away iries knocked over,
Leucobryum cushions scratched loose by foraging
birds survive as drifting "vagrant" moss balls. (2)
The mass genus Leptostomum gets the same com-
man name because its large green cushion when
sprouting long-stalked capsules looks like a giant
pincushion with dozens of pins stuck into it.

pinnate - having a "herringbone" pattem ofbranch-
es on a stern (. below) (synonym pennate).

Trichocolea sp. pinnate shoot.
1cm

Funaria hygrometrica
pioneer moss.
Imm

Pseudoscleropodium purum pinnate
shoot. 10 mm

pioneer mosses - mosses that are among the first
calanizers of disturbed or newly created habitats
(. below, leri and middle).

pit - in plani cells, anatural pore or perforation in
a wall ( . below, right).

Ceratodon purpureus
pioneer moss.
5mm

Pulchrinodus inflatus
mid-Ieaf cell pits.
10 Ilm



pitted-pleated

Lepidozia ulothrix plane
leaf. 100 f!m

Plagiochila fruticella
planodistichous shoot.
Imm
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pitted - in the walls of plant cell, having pores to
adjoining cells (.belgw,right) (synonymporose).

Spiridens veillardii pitted leaf cells.
50 f!m

placenta (plural placentae) - the junction area
between a gametophyte and its attached sporo-
phyte, usually rich in transfer cells.

plane (or planar) - (1) fiat or level, (2) lying in one
plane (. above, left).

planodistichous - lying in one plane and alsa ar-
ranged in two rows on opposite sides of the stem
(. belgw, left).

plasma membrane - the surface membrane of a
cell's protoplast (the cell's entire contents inside
the cell wall).

plasmodesma (plural plasmodesmata) - minlite
protoplasmic threads that directly connect two
adjacent cells' protoplasts (the entire contents of
those cells inside their cell walls).

pleated -longitudinally folded (.belgw, middle and
right) (synonym plicate).

Macromitrium longipes
pleated calyptrae.
Imm

Breutelia elongata
pleated leaves.
Imm



pleurocarpous-ploidy level 152

pleurocarpous- in mosses, producing the female
sex organ s (archegonia) on short side-branches
rather than at the tips of the stems (. below) (the
opposite of acrocarpous). As a result, the sporo-
phytes are lateral rather than terminal. Most
pleurocarpous mosses are prostrate, matted, and
highly branched, whereas most acrocarpous mos-
ses are erect, tufted, and sparingly branched.

Cladomnion ericaides
pleurocarpous moss.
2mm

Cyathophorum bulbosum Cryphaea teneZla pleuro-
pleurocarpous moss. carpous moss.
Imm Imm

pIica (plural pIicae) - a lengthwise pleat, fold, or
ridge.

pIicate - folded lengthwise, forming pleats, falds, or
furrows (. below) (synonym pleated) (compare with
sulcate, strongly plicate, and striate or striolate,
weakly plicate).

pIication - a longitudinal pleat, fold, or ridge.
ploidy level- the number of complete sets of chro-

mosames in the celIs of an organism. A celI is said
to be haploid (n) if it contains only a single set,
and diploid (2n) if it contains two sets. TypicalIy,
the gametophytes ofbryophytes are haploid and
the sporophytes are diploid (see alsa polyploid
and polyploidy).

Breutelia pendula pIicate leaf (xs).
100 [!m

Macromitrium longipes pIicate
calyptra (xs). 100 [!m



plumose-polar
l

153

plumose - feathery ( . belgw,left and middle)(see
hairy for a comparison of similar terms).

Ptilium crista-castrensis
plumose shoot.
Imm

Lepyrodon lagurus pluri-
nervose le af base.
100 !tm

Herzogianthus vaginatus Dicranum plurisetum
plumose frond. plurisetose shoot.
Imm Imm

pluri- - a prefix meaning several or many, as in
plurisetose, producing several setae ( . above,right),
and plurinervose,several-nerved(.belgw,left).

pluripapillose - having several papillae per cell
( . belgw, middle).

pluriseriate - arranged in several rows.
pluristratose - in severallayers (.belgw,right).
polar - in some liverworts and hornworts, having

distinct poles like the north and south poles of the
earth. In a triradiate spore, one pole is the apex
of the three-angled face, and the other pole is the
rounded face opposite it (the opposite ot apolar).

Syntrichia princeps sur- Jsolembidium anomalum
face of pluripapillose pluristratose leafbase.
leaf. 10 !tm 100 !tm
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poly- - a prefix meaning many or numerous, as in
polymorphic, having many forms, or polystichous,
arranged in many rows, rankg, or series, and poly-
chromic, many-colored.

polyedaphic - growing on many soil types.
polyembryony - in mosses, the production ofIDare

than one sporophyte from a single archegoni-
um, with the sporophytes all sharing a single cal-
yptra (compare with polysety, where each sporo-
phyte has its own calyptra).

polygamous - said of a species that produces var-
ious types of inflorescences on different plants
or on the same plant, so that it confusingly seems
to be both dioicous and monoicous (synonyms
heteroicous and polyoicous).

polymorphic (or polymorphous) - having many
forms, highly variable (. belgw).

polyoicous - said of a species that produces vari-
olis types ofinflorescences on different plants or
on the same plant, so that it confusingly seems to
be both dioicous and monoicous (synonyms het-
eroicous and polygamous).

Hypnum cupressiforme, a highly polymorphic mass species. 1 mm a'f{1i!

polyploid - an organism or tissue with IDare than
two complete sets of chromosomes in the nuclei
of its cells. A triploid has three sets, a tetraploid
four, a pentaploid five, a hexaploid six, a hepta-
ploid seven, and an octoploid eight, with ploidy
levels higher than that usually written 9n, 12n,
and so on (see alsa aIlopolyploid and autopoly-
ploid). Because the life cycle of most bryophytes
is dominated by the gametophyte generation (see
alternation of generations) and gametophyte
cells have only a single set of chromosomes, del-
eterious mutations are expressed immediately and
therefore are a risk to survival. Polyploidy can pro-
tect bryophytes from that risk by masking any dam-
aged genes on one set of chromosomes with nor-
mal genes on a second set (see aIleles). With such
high survival value, polyploidy is likely to be wide-
spread among bryophytes, and it's been suggested
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that many liverworts are polyploids, having arisen
from ancestors that had abasic chromosome raunt
(called x) of 4 or 5. As evidence for that suggestion,
most modern liverwort species have a raunt of 8,
9, or 10, whereas the most primitive living species
have only 4 or 5. Mosses too are known to form poly-
ploids-the weedy cosmopolitan Physcomitrium
pyriforme in variolis parts of its range has counts
of9, 18, 27, 36, and 54.

polyploidy - the state ofhaving more than two com-
plete sets of chromosomesin each cell (see poly-
ploid and ploidy level). Probably a quarter to half
of the world's plants have arisen as polyploids. The
first artificial plant polyploids were produced in
mosses. Diploid tissue was induced to form pro-
tonemata, then buds and finally mattire game-
tophores (which ordinarily are all haploid). Fer-
tilization produced tetraploid sporophytes,
which then were ruhured into tetraploid gameto-
phores.

polysety - in mosses, the prociiietian of more than
one sporophyte at the apex of a single branch,
each with its own calyptra (oleft) (compare with
polyembryony, in which all of the sporophytes
share a single calyptra).

pomiform - (1) resembling an apple (obelgw, left),
(2) resembling fmit of any kinci.

pore - (1) a pit or hale in a cell wall, usually open-
ing to the wall of an adjacent cell, but to the exte-
rior in the hyaline cells (leucocysts) of species of
Sphagnum (obelgw, middle), (2) in some thallose
liverworts, a ho le opening into an internal air-
space and often ringed with one or more layers of
specialized cells (o belgw, right) (see simple pore
and compound pore).

Dicranum platycaulon
polysety. 1 mm

Conostomum pentastich-
um pomiform capsules.
Imm

Sphagnum palustre pores Marchantia foliacea thal-
of hyaline leucocysts. lus pores.
100 !tm 1 mm
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poruse - having pitsorpores, usually opening to
the wall of an adjacent cell (. below) (see pore).

Pseudospiridentopsis horrida poruse Oedicladium rufescens poruse mid-Ieaf
mid-Ieaf cells. 25 [tm cells. 25 [tm

postical - (1) facing toward the base (the opposite
of antical, facing toward the apex), (2) the side of
a thallus or sternthat faces the substratum.

potamocolous - growing instreams (. below, left).

powder gün mass - a common name given to Di-
physcium foliosum becausewhen its capsules are
hit by raindrops, they puff out clouds of spores
like a firing fiintlock.

praemorsate- having a ragged truncate tip.
precocious germination - spore germination

preceded byoneormore cell divisions inside the
spore wall before the spore is shed.

precursor - a structure that precedes or initiates
the development of a more complex structure.

predator- anyorganism or population which im-
proves its growth or reproduction at the expense
of anather (see parasite).

predominant - conspicuous or prominent.
preperistome (or prostome) - irregular thicken-

ings or projections outside the peristome.
primary stern - the main stern, often creeping

and prostrate or rhizome-like, with scale-like
or heavily reduced leaves (. below, right). Stems
branching from it are termed secondary.

Bryum sp. potamocolous cushion.
100 mm .:=c;;;::;:q"""" :;~-:ii

Lopidium concinnum primary stern.
10 mm i'"d.;;,"=;;~;~~::;:;;<";:O~.;; '..~;;::j
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primordial utricle - the collapsed cytoplasmic con-
tents of a cell that have shrunken and pulled away
from the cell wall during desiccation. A feature
of some mosses, the contents often remain collapsed
even after re-wetting.

primordium (plural primordIa) - the embryonic
stage of a leaf or other organ, made up of undif-
ferentiated (unspecialized) cells.

prismaticate - shaped like a prism.
proboscideus (or proboscideous) - in the mosses,

having a proboscis, an extension of the costa bear-
ing gemmae.

proboscis (plural proboscides) - in the mosses,
an extension of the costa bearing gemmae.

procerate - atypically tall.
process (plural processes) - in mosses, a segment

ofthe inner peristome (endostome) (. below, left).
In most mosses with double peristomes, the pro-
cesses alternate with the teeth of the exostome,
but a familiar exception is the genus Funaria.

procumbent - spreading over the ground in growth
habit (. below, middle and right) (synonym pros-
trate).

Racopilum aristatum
processes.
100 !-tm .:;~:;;"

Thuidium furfurosum
procumbent habit.
1cm

Goebeliella cornigera
procumbent habit.
Imm

productivity - the rate of energy capture by an
ecosystem or by a particular trophic level within
that ecosystem (such as herbivores) (not the same
as production, which is merely a measüre of bio-
mass, the total mass of organisms per unit area).
Productivity usually is measüreci in joules or kilo-
calories per square meter per year, and is said to
be net rather than gross if cellular respiration losses
are subtracted.



prolate-prominent

Tortula muralis prolate
basal marginalleaf cells.
100 ~im

Syntrichia princeps pro-
minent abaxial costae.
5mm
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prolate -longer than wide (. belgw, leri) (the oppo-
site of oblate, wider than long).

proliferate - to grow or reproduce addi tion al parts
or new plants asexually (.belgw,middle).

Leucobryum candidum Hylocomium splendens
proliferating rhizoids. proliferous shoot.
Imm Imm

proliferous - continuing growth by means of new
branch stems (innovations) (. above, right).

prominent - conspicuous, such as projecting from
a tip or raised above a surface (.belgw).

Barbula sp. prominent
costa (xs).
10 ~m

Dicranum plurisetum
prominent costa (xs).
50~m

Thamnobryum pandum (top) and Thuidium laevius-
guZum prominent costae (xs). 50 ~m
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propagulum (orpropa~e, pluralpropa~a or
propagules) --a reduced hud, branch (sur-
culus) or leafthat reproduces apiant by non-sexual
means (vegetatively) (obelgw) (see alsa cladiUIn,
gemma, tuber, and brood body).

Campylopus davarus stern -apex brood Leptotheca gaudichaudii brood filament
body propagulUIn. 0.5 mm propa~a. 100 ~m

prorae (singular prora) -- bulges in a surface
caused by papillae or mammillae at the tips of
cells or by the protruding tips of prosenchyYOa-
tous cells overlapping at their ends (o belgw, left).

prorate -- having a surface roughened by prorae
( . belgw, right).

prorulae (singular prorula) -- minlite papillae
formed by the protruding tips of prosenchyYOa-
tous cells overlapping at their ends (similar to
scindulae).

prorulate -- having a minutely papillose appear-
ance caused by the protruding tips ofprosenchy-
matous cells overlapping at their ends (similarto
scindulate) .

prosenchyYOa -- a tissue composed of elongate cells
running parallel to the main axis, tapering and
overlapping at their tips rather than joined end-
to-end (compare with parenchyYOa, a tissue made
up of relatively undifferentiated cells, usually
thin-walled and isodiametric).

Ectropothecium zollingeri prorae.
100 ~m

Pleuroziopsis ruthenica prorate leaf
surface. 25 ~m~""c":",<-~~~,..~~:'C=,,~.
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prosenchymatous- composed of prosenchyma,
a tissue made up of long, taperiiig, parallel cells
overlapping at their tips rather than joined end-
to-end (o belgw, left) (comparewith parenchyma-
tous, com posed of relatively undifferentiated
cells, usually thin-walled and isodiametric).

prostrate - lying fIat on a substratum (obelgw,
middle) (synonym procumbent).

protandrous - said ofmonoicous bryophytes which
release their spermatozoids before their arch-
egoilla have matured, thus minimizing the chaiiee
of self-fertilization (the opposite ofprotogynous).

protean - highly variable ( o belgw, right).

Breutelia arundinifolia
prosenchymatouslea[
100 [.tm

Matted mos s protonem-
ata on day bank.

Rhaphidorrhynchium Ceratodon purpureus
amoenum prostrate protean species.
habit. 1 mm 5 mm

protogynous - said of monoicous bryophytes
which release their spermatozoids only after their
archegonia have matured, minimizing the chaiiee
of self-fertilization (the opposite ofprotandrous).

protonema (plural protonemata) - the juvenile
stage of a mass or liverwort, produced by a germ-
inating spore, gemma, or other propagule. Moss
prototlemata usually are filamentous, but they're
thalloid in species of Sphagnum and Andreaea.
Mature mosses sometimes produce secondary pro-
tonemata from leaves, stems, or at wounds. A fila-
mentous mos s protonema typically has two stages,
the chloronema followed by the caulonema. A
chloronema usually has hyaline walls and trans-
verse cross-walls, whereas a caulonema usually
has pigmented walls and oblique cross-walls. Or-
dinarily, only the caulonema can produce the buds
which devetop into the familiar leafy gameto-
phores of an adult mass (oleft). Hornworts lack
prototlemata. Some liverworts produce protone-
mata, but the walls are thin, colorless, and not ob-
lique, and each produces only a single platlt.
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protonematal flaps - leaf-like simetlires on the
protonemata ofspecies of the moss family Tetra-
phidaceae. They produce buds which develop into
gametophores.

proximal-Iocated at the end or portion of a struc-
ture that's elosest to its base or origin (point of at-
tachment) (the opposite of distal).

pruinose (or pruinate) - having a surface bloom
or pruina.

pseudautoicous (or pseudomonoicous) - said of
a dwarf male moss plant growing epiphytically
on a female plant (for a comparison with other ar-
rangements, see autoicous).

pseudo- - a prefix meaning false or resembling but
not identical to, as in pseudoseptum, pseudopod-
ium, and pseudoexcurrent (. below).

pseudoannulus (or pseudannulus) - in moss cap-
sules, a "false" annulus that's made up of small
uninflated cells and doesn't drop off.

pseudocalyptra - in the mosses, a persistent epi-
gonium, or protective envelope, consisting of the
calyptra and vaginula, which remains intact even
after the capsule has matured, as in species of
Pyramidula and the Bryobartramiaceae.

pseudodichotomy - "false" branching which is not
produced by the division of an apical cell, unlike
true branching.

pseudoelater - a "false" elater produced by most
hornworts. Unlike true elaters of most other bryo-
phytes, they're usually multicellular (.below, left).

pseudoparaphyllia (singular pseudoparaphylli-
um) - structures that superficially resemble
paraphyllia but are found in only pleurocarpous
mosses and are ellistered arolinci the bases of
branches or branch buds ( . below,right).

",

Anthoceros laminiferus
pseudoelaters and
spores. 50 !tm

Fissidens bushii pseudo- Taxiphyllum alternans
excurrent costa. pseudoparaphyllium.
100 !tm ~;;:"'Jiilii!i~~;;;'~;:ii:,,"i;)il!i; 50 !tm
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pseudoperianth- in some thallose liverworts, a
membranolis tubular sheath that surrounds the
sporophyte. Unlike a true periantb, it's compos-
ed ofthallus tissue and forms after the sporophyte
is developed (-lelt) (compare with periantb).

pseudopodium- (1) in species of the mass genera
Andreaea andSphagnum, atalI, leafless, seta-like
structure that appears to be part of the sporo-
phyte because it's topped by a sporangium, but
in fact is derived entirely from gametophore tis-
sue (- below, left)-it pushes the capsule beyand
the perichaetialleaves, thus elevating it just as
a true seta does in other mosses, (2) in the mass
Aulacomnium, an extension of the stern tip bear-
ing gemmae.

pseudopore - in the branch leaves of species of
Sphagnum, a smaIl spot that resembles a pore in
the hyaline ceIls (leucocysts) because it's en-
circled by fibril rings, but in fact is not perforated
and theretüre doesn't function as apore.

pseudostoma (plural pseudostomata) - in the
capsules of Sphagnum species, vestigial stomata
made up of two guard cells but no pore.

pubescent - downy,coveredwith salt, fine hair (see
hairy for a comparison of similar terms).

pugioniform - dagger-shaped.
pulverulent - powdery.
pulvinate - shaped like a cushion (- below, middle

and right).

Asterella australis arche-
goniophore with pseudo-
perianth. 1 mm

Sphagnum sp. pseudo- Gravel garden featuring
podia with undehisced pulvinate mosses.
capsules.
1 mm ~ -""~

Leptostomum inclinans
pulvinate growth habit
(cutaway view).
10 mm

punctate - covered with dots or smaIl impressions
resembling pin-pricks.

punctulate - covered with minlite dots.
pungent - ending in a sharp and stiirpaint.
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purpureous (orpurpureus) - purple (. below).
pusillate (or perpusillate) - very smaIl.
pustulose - covered with pimple- or blister-like pro-

tuberances.
pyriform - pear-shaped.

Ceratodon purpureus ma- Reboulia hemisphaerica Marchantia foliacea pur-
ture purpureous setae. purpureous margin. pureous scales.
Imm 5mm Imm

pyrophilous - fire-Ioving, said of mosses that are
early calanizers ofburned-over areas (.below,left).

quadrant - (1) four ceIls ellistered around a cen-
tral point, (2) the four ceIls resulting from the first
two divisions of a capsule's differentiation.

quadrate - appearing square-sided or nearly so ( .be-
law, middle and right).

Polytrichumjuniperinum Macromitrium longipes Pinnatella makindi quad-
pyrophilous species. young capsule quadrate rate leaf margin ceIls.
5 mm section. 100 ftm 25 ftm
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quadrifid - divided into four nearly equal segments
(.belgw).

Lepidozia microphylla quadrifid leaf. Kurzia compacta quadrifid leaf.
100 !tm 100 !tm

quinquefarious - arranged in five ranks or rows
(. belgw, leri).

radial- arranged symmetricaUy in three or more
rows around a central axis.

radially symmetric - said of anything which can
be cut into two mirror halves along more than one
plane (synonym actinomorphic) (the opposite of
zygomorphic or bilateraUy symmetric). Radial
symmetry is considered less specialized than bi-
lateral symmetry.

radiant - arising from a common center.
radical - arising from the root.
radicelliferous - producing rhizoids.
radIele - a slender filament that attaches a bryo-

phyte to its substratum (.belgw,right) (synonym
rhizoid). In mosses, radIdes are multiceUular
with oblique cross-waiis, and often branched and
colored brown, whereas in IIverworts they're unI-
ceiiular, not often branched, colorless or brown or
red. In both groups, they often have papillae or
pegs on theIr Inner or outer surfaces. Hornwort
radIdes are unIceiiular, smooth, and colorless.

Conostomum pentastichum quinque-
farious bhoats. 1 mm

,-'::iii

Bartramia pomiformis var. elongata
massed radieles. 100 !tm
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1
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radiculose - in mosses, covered with highly visible
rhizoids ( .belgw).

ramentose (orramentaceus orramentaceous)-
scaly or fringed with scales.

Breutelia pendula radi- Leptostomum macrocarp-
culose shoot. on radiculose shoots.
5mm Imm

ramenturn - a woolly covering (tomentum) made
up of densely matted radicles (.belgw).

rameus (or rameous) - part of a branch or belong-
ing to branches.

ramose - much-branched ( .left).
ramulose - having many small branches.
ramulus (plural ramuli) - the smallest division of

a highly branched plant.
rank - a row of similar struetures such as leaves on

a stem or teeth in a peristome.

Leptostomum macrocarp- Campylopus clavatus ra- Campylopus clavatus ra-
on ramose hair-point. menturn near leafbases. menturn (wm).
100 !-tm 1 mm 100 !-tm



ranked-reduced

Monodea forsteri male
receptacles.
5mm

166

ranked - arranged in vertical rows.
receptacle - a pad oftissue that bears sex organs

(. belgw, left).
reclined - turned down or bent downwards.
rectangular - 2-3 times longer than wide (.be-

law, middle and right).

Tortula muralis rectan- Hookeria acutifolia rec-
gular leaf ceIls. tangular margin ceIls.
100 !-tm 50 !-tm

recurved - said of anything that's curved back-
wards, downwards, or under such as leaf tips and
peristome teeth ( . belgw, left and middle).

reduced - (1) smaIler in size than typical or ex-
pected, (2) smaIler or structuraIly simpler than in
ancestral stock (. belgw, right and next page).

Glyphomitrium hum illi m- Tylimanthus saccatus
um recurved peristome recurved leaf margins.
teeth. 0.5 mm 1 mm

Hymenophyton leptopod-
um reduced male branch.
Imm



\
,
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Drucella integristipula shoot with reduced underleaves. 0.1 mm
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reduction - the loss of an ancestral genetic trait.
reflexed - bent or curved abruptly downwards and

inwards (.below, left) (compare with inflexed,
abruptly bent or curved upwards or inwards).

regeneration - growth of a new bryophyte plant
from a dedifferentiated cell that originally was
part of a mattire structure such as a leaf or stern.

regular - (1) splitting open along a line of built-in
weakness such as between valves or the rim of an
operculum (the opposite of irregular) (see alsa
cleistocarpous and stegocarpous), (2) radially
symmetric (the opposite ofbilateral), (3) üniform,
as in the spacing of teeth along a leaf margin or
leaves along a stern.

Cladomnion ericaides re- Thamnobryum plicatulum Tylimanthus diversifolius
flexed leaf tips. remote marginal teeth. remote leaves.
1 mm 50 !--tm 1 mm

remote - widely spaced ( .above, middle and right)
(synonym distant).

reniform - kidney-shaped (.below).

Breutelia pendula reniform spores.
50 !--tm 'ii;~=: ,,'i!IIf![ffJlt~

Phyllothallia nivicola fleshy reniform
leaves. 1 cm
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Macromitrium longipes
repandlower leaf cells.
25 [tm

Camptochaete deflexa Eriodon cylindritheca re-
repandleaf cells. pand leaf cells.
100 [tm 100 [tm

repand - slightly wavy (. above, and below, left)
(compare with sinuose, distinctly wavy).

repent - creeping or prostrate (.below, right).
resorbed- said of the parts of Sphagnum cell walls

that break up and erode away.
resorption - the lysing, digestion, or erosion of

parts of the cell walls in Sphagnum leaves, leav-
ing irregular gaps on either the surfaces ofthe by-
aline cells (leucocysts) or on the margins of the
leaves.

resorption furrow - a groove or furrow caused by
the erosion of the outer cell walls along the leaf
margins of some species of Sphagnum. Viewed
from the surface, the furrow looks like a border of
fine teeth, and in a cross-section ofthe leaf, it looks
crescent-shaped.

resupinate - said of anything turned upgide down
by the bending or twisting of its stalk.

reticulate - forming a network.

Pleurozium schreberi repand leaf cells. Chiloscyphus echinellus repent shoots
25 [tm on lignum. 0.5 mm
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retort cell- a type of cortical cell in some species
of Sphagnum, shaped like a retort with a project-
ing neck and ending in a pore that stands out on a
mammilla near the upper end of the cell.

retrorse - facing or pointing backwards or away
from the tip (the opposite of antrorse, facing for-
wards or towards the tip) (compare with introrse,
facing forwards or towards the center, and ex-
trorse, facing outwards or away from the center).

Dichelodontium nitidum Metzgeria sp. retuse
retuse le af apex. frond apex.
0.5 mm 100 f!m

Jungermannia sp. retuse
leaf apex.
100 f!m

retuse - narrowly notched at the apex ( .above,and
below, left) (synonym depressed) (compare with
emarginate, which denotes a broader notch).

revoluble - rolling away or falIing off as a ring (.be-
low, right).

Cinclidium stygium retuse leaf apex
with apicutiis. 100 f!m

Funaria hygrometrica revoluble an-
nulus (detached). 10 f!m



revolute-rhizoid

Syntrichia princeps rev-
olute le af margin.
50 !-tm
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revolute - rolled backwards or downwards and
under at the edges (.below) (the opposite of invo-
lute, rolled inwards at the edges).

rheophHous - thriving in fast-flowing streams.
rhizautoicous - monoicous, with the male inflor-

escence on a short branch attached to the female
stern by rhizoids (for a comparison with other ar-
rangements, see autoicous).

Tortula muralis revolute Plagiochila circinalis rev-
leaf margin (section). olute leaves.
25 !-tm 1 mm

rhizoid - a slender fHament that attaches a bryo-
phyte to its substratum (. below) (synonym rad-
icle). In mosses, rhizoids are multicellular with
oblique cross-walls, and they're often branched
and pigmented (mostly brown), where as in liver-
worts they're unicellular, only rarely branched, and
colorless or brown or red. In both groups, they of-
ten have papillae or pegs on their inner or outer
surfaces. Hornwort rhizoids are unicellular, smooth,
and colorless.

Diplophyllum dioicum rhizoids.
100 !-tm

Fossombronia sp. rhizoids.
100!-tm .-
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rhizoid furrow (orrhizoid groove) - in some mar-
chantialean liverworts, a deep channel running
lengthwise in an archegoniophore or other struc-
ture and containingmassed rhizoids ( .below,left).

rhizoid-initial disk - in leafy liverworts, the pad
of tissue at the base of an underleaf that gives
ribe to rhizoids.

rhizomatous - having a slender underground stern,
horizontal and creeping, analogous with the rhi-
zome of higher plants.

rhizome - a slender, horizontal, underground stern.
rhombic (or rhomboidal or rhomboid) - shaped

like a diamond or rhombus (. below, middle and
right).

Marchantia macropara Homaliadelphus targoni-
rhizoid furrow (xs). anus rhombic leaf cells.
100 !tm 100 !tm

Meteorium buchananii
bsp. helminthocladulum
rhombic le af cells.
100 [tm

rim:ose (or rimous) - with irregular surfage cracks.
ringed - said of a pore surrounded by a fibril ring

in the leaves of Sphagnum species (. below, left).
riparian - of streams and rivers (.below,right).
roridate - appearing to be govered with dew.

Sphagnum palustre ringed pores.
100 !tm

Riparian habitat.



rose moss-rotund

Triquetrella papillata
roseuslower stem.
Imm

Adelanthus occlusus ro-
tund leaf.
0.5mm
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Polytrichumjuniperinum Ptychomnion aciculare
rostellate operculum. rostrate operetila.
1 mm ""'~<""~ 1 mm .' -~,

rose moss - a common name given to the müsb ge-
nusRhodobryum because its apical cluster ofred-
dish leaves resembles a rose.

rosette - (1) a cluster of leaves that surrounds a
stem (synonym rosula), (2) a growth form ofleaves
or thalli radiating from a common center. ,

roseus(or roseous) - pale red (.above,left).
rostellate - short-beaked ( . above,middle).
rostrate -long-beaked ( . above,right).
rostrum (plural rostra) - beak (. above, middle

and right).
rosuIa (plural rosuIae) - a rosette.
rosuIate - resembling a rosette, as in the "male

flowers" (perigonia) of species ofthe Polytrichidae
mosses (genera such as Atrichum, Dawsonia, Poly-
trichum, and Polytrichadelphus), formed by dense
tuftsof large, crowded, and spreading modified
leaves at the tips ofthe male stems ( .below, right).

rotate - shaped like a wheel.
rotund (or rotundate) - round (.left and below,

left).

Leptodon smithii rotund leaf apex.
100 [.tm ir:": ~C,_.,~

Polytrichadelphus magellanicus rosu-
Iate perigonium. 1 mm
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rubescent- turning red.
rubrous (orrubous) - red (.below,left).
ruderal - said of an organism which completes its

life cycle within a single beason or less (similar to
ephemeral). Most epiphyllic mosses, liverworts,
and lichens are ruderal, as are pioneer species
that invade burned or newly disturbed sites.

rudimentary - poorly developed.
rufescent - turning reddish or brownish red (.be-

law, middle).
rufous - reddish or brownish red (.below, right).

Pyrrhobryum mnioides
rubrouscapsule moutb.
Imm

Polytrichumjuniperinum Ptilidium ciliare rufous
rufescent bhoats. bhoats.
5mm Icm

rugose - (1) strongly wavy, wrinkled, or unduIate
transversely (similar to unduIate, which means
only somewhat wavy, but in contrast to striate, pH-
cate, and sulcate, which me an wavy or wrinkled
lengthwise rather than crosswise), (2) wrinkled in
all dimensions.

rugulose - minutely rugose or somewhat rugose
( . below, left).

rupestral- growing on rocks ( .below,ri~ht)(syno-
nyms epilithic, petrocolous, and saxicolous).

Rhacocarpus purpurascens rugulose
leaf surface. 25 !tm

Macromitrium longipes rupestral
habit. 5 mm
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sabulicolous - growing in sand or gravel.
saccate - forming a sac (.below, left).
sagittate - shaped like an arrowhead.
saprophilous - thriving in humus-rich habitats.
saprophyte - a plani that gets its energy directly

from non-living organic matter, typically with the
aid of endophytic fungi.

savannah (or savanna) - grassland vegetation
with scattered trees, maintained by occasional fires.

saxicolous - growing on rock (synonyms epilithic,
petrocolous, and rupestral).

scabrous (or scabrid or scabrose) - rough (.be-
low, right) (synonym exasperate).

Austrometzgeria saccata saccate Bartramia pomiformis var. elongata
leaves. 1 mm scabrous rhizoids. 50 [km

scalariform -ladder-like.
scale - a small and membranolis leaf-like sirlidtire

(. below, left and middle).
scalpelliform - resembling the asymmetric bl ade

of a penknife or scalpel.
scarious - dry and thin, papery, scale-like, or mem-

branous (. below, right).

Marchantia foliacea
scales.
Imm

Marchantia sp. scales
(thallus xs).
0.5 mm

Ptychomnion aciculare
scarious leaves (dry).
Imm
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sciaphilous (or sciophilous) - thriving in shady
habitats (the opposite ofphotophilous).

scindulae (singular scindula) - minlite papillae
formed by the protruding tips of eells overlapping
at their ends ( .below, left) (similar to prorulae).

scindulate (or scindulose) - having a minutely
papillose appearanee eaused by the protruding
tips of eells overlapping at their ends (similar to
prorulate) (see scindulae).

scleroderm- a tissue made up ofthiek-walled eells
in the central cylinder ofthe stems and branehes
of Sphagnum mosses and some liverworts.

screw moss - a eommon name given to the moss
genus Tortula beeause its peristome teeth are
twisted (o below, middle).

Philonotis tenuis scindu- Tortula muralis screw
lae on leaf surfaee. moss peristomes.
100 [tm 1 mm

Jamesoniella calarafa
secondary pigments.
100 [tm

scrobiculate - pitted with shallow depressions like
the surfaee of a serotum.

scrotiform - resembling a serotum.
secondary pigment - a eell wall pigment or a ey-

toplasm pigment other than ehlorophyll (o above,
right). As the seta of a mass sporophyte ages, the
walls of the outer eells that make it rigid become
red-pigmented. The leaves of bryophytes adapted
to full sunlight (for example the mos s genera An-
dreaea and Polytrichum and the liverwort genera
Ptilidium and Frullania) tend to be pigmented red
or brown. The walls of the spores of many bryo-
phytes are strongly pigmented, as are the walls of
the spore capsules. The eell walls ofmany speeies
of Sphagnum are strongly pigmented, and in par-
ticular the antberidial branehes often are red- or
brown-pigmented toward their tips.
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secund - strongly turned or bent toward one side
(.below).

segment - (1) a single tooth-like division of the In-
nerperIstome (endostome) (synonym process),
(2) adiscrete globule in an oil-body.

PZagioehiZion eonjugatus
secund leaves and
bracts. 1 mm

Warnstorfia fluitans se-
cund leaves.
Imm

DieranoZoma billardierei
secund leaves.
Imm

selliform - shaped like a saddIe, drooping on two
sides.

semIteres - in cross-section, fiat on one side but
circular on the other.

sensu - a Latin word meaning in the sense of. Ifies
followed by somebody's name, then it means in the
opinion of that person, or as interpreted by that
person. Hence, ies widely used in Floras where
the treatments of several taxonomists must often
be compared.

sensu lato - a Latin phrase meaning in the broad
sense and either written out in full (in italics) or
abbreviated s.l. (the opposite of sensu strIcto---a
genus taken sensu Zato includes more species than
the same genus taken sensu strieto).

sensu strIcto - a Latin phrase meaning in the nar-
row sense and either written out in full (in italics)
or abbreviated S.s. (the opposite of sensu lato---a
genus taken sensu strieto includes fewer species
than the same genus taken sensu Zato).

septate - divided by cross-walls.
septum (plural septa) - a wall that separates two

end-to-end cells in a filament.
seriate - arranged in rows (compare with tIered,

arranged in horizontal or vertical rows).
serIceus (or serIceous) - silky, densely covered

with fiile hairs (see haIry for a comparison of simi-
lar terms).
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serrate - regularly toothed like a saw blade, with
teeth composed of one or IDare celIs and pointing
towards the apex (- belgw, middle).

serrulate - minutely regularly toothed with teeth
composed of only part of a single gelI.

>.

Campylopodium euphoro-
cladum setaceous leaf
apex. 300 [tm

Heterophyllium affine Herzogianthus vaginatus
serrate leaf margin. setaceus margin.
50 [tm 50 [tm

sessile - not stalked, attached directly at the base.
seta (plural setae) - the st alk of a mass or liver-

wort sporophyte. UsualIy the seta of a moss elon-
gates while the sporophyte is developing, whereas
that of a liverwort elongates only arter the spores
have matured. The setae of most mosses are wiry,
composed largely of rigid thick-walIed celIs, and
photosynthetic when young but later colored with
secondarypigments, whereas the setae of liver-
worts are delicate, composed of thin-walIed celIs
that are held rigid by turgor pressüre and are
only rarely photosynthetic. The sporophytes of
the hornworts always lack setae.

setaceus (or setaceous or setose) - bristle-like
(-left, and above, right).

sheath - a leaf-base that surrounds a stern or seta.
sheathing - surrounding or closely clasping a stern,

seta, or other strueture.
shoot - a stern plug leaves and other structures.
shoot-calyptra - in the liverworts, a holIow fleshy

strueture that's derived from both stern and arche-
gonial tissue and proteets the embryonic sporo-
phyte. It's a type ofperigynium and has the same
funetion as a perianth and bracts (synonyms
stem-calyptra and coelocaule) (compare with
calyptra, an embryo-protecting strueture that's
derived from only the walI of the archegonium).

shortly rectangular - slightly longer than wide.
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shoulder - the abruptly narrowed transition be-
tween the base and the rest of a leaf.

side-split - said of a ealyptra that has a single
long split (obelow, right) (synonym eueullate) (com-
pare with mitriform, which is not split up one side
and can be entire or Iobate at its base).

sigmoid - S-shaped (oleft and below, left).

shoulder-simple

~

Funaria hygrometrica
sigmoid peristome teeth.
50 Ilm

Zygodon menziesii side-
split calyptra.
Imm

silieeous - silica-rich, sandyo
silicieole - apiant growing on sandstone or some

other acidie silieeous rock.
silieieolous - growing on sandstone or some other

silieeous rock.
simple - not forked or branched (obelow).

Syntrichia princeps sim-
ple costa extending as
awn. 1 mm -=

Pyrrhobryum mnioides
simple seta.
Imm
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sImple pore- in the thallus of marchantialean
liverworts, a type ofpore that's surrounded by only
superfIcial cells (compare with compound pore,
which is composed of an internal barrel-shaped or
cylindrIc structure plug several rings of superfI-
cial cells).

sIngle perIstome - in mosses, a peristome that's
composed of onlyone ring of teeth (ebelow) (the
opposite of double perIstome) (synonym haplo-
lepIdous perIstome),

sInIstrorse (or sInIstrorsal) - twisting upwards
in a clockwise spiral (from right to leri, as in a non-
standard left-hand screw thread) (eleft) (the oppo-
site of dextrorse, twisting upwards in a counter-
clockwise spiral from left to right, as in a standard
right-hand screw thread).

sInuolate - having a minutely wavy or üneyen wall
or margin.

sInuose (or sInuate) - having a wavy or üneyen
wall or margin (ebottom of page and next page).

Tortula muralis sinistrorse peri-
stome teeth. 100 !-tm

Schistidium apocarpum sIngle perI-
stome. 1 mm

Reboulia hemisphaerica
sInuose rhizoid wall.
100 !-tm-

Schistidium apocarpum
sInuose leaf cell walls.
25 !-tm
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Frullania atrata sInuose
leaf eell walls.
50 [tm

Diplophyllum sp. sInus
(hyoid-U-shaped).
100 [tm

Lepicolea attenuata mas- Verdoornia succulenta
sive sInuose trigones. sInuose thalIlis margins.
50 [tm 0.5 mm

sInus - the gap between two adjaeent lobes of a
leaf or other strueture, typieally either U-shaped
(horseshoe-shaped, see hyoId or ypsiloId) or V-
shaped (see dIgammoId) (. belgw, left).

skIophilous - shade-Ioving (an alternative spell-
ing ofsciophilous or sciaphilous).

slime - a clear, gel-like mueilaginous secretian of
some liverworts that's thought to function in ab-
sorbing and storing water (. belgw, middle) (syn-
onym mucilage).

slime papilla (plural slime papillae) - in some
liverworts, a eell that seeretes mueilage (.below,
right) (synonym mucilage papilla).

Treubia pygmaea slime
on thalIlis underside.
5mm

Paracromastigum fiord-
landiae slime papillae.
50 [tm < ",;;;'-"
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sliine pore- a stoinate-like pore in the tliallus
of some hornworts.

sinootli - lacking any surface irregularities such
as papillae, wrinkles, or ribs ( . below, middle and
right).

s.n. (abbreviation for sine numero) - Latin phrase
meaning Zacking a number, and referring to a her-
barilim specimen which was never assigned a num-
ber by its collector.

soinatic cells - the non-reproductive cells of the
body of an organism (compare with gerin cells,
the reproductive cells of an organism).

sordid - dirty or soiled-Iooking,colored a muddy or
impure hue (synonym squalid).

spatliulate (or spatulate) - in the shape of a spat-
ula, narrow below and gradually broadening above
(compare with lingulate, which is less abrupHy
narrowed toward the base).

spear - in mosses, a very young sporopliyte be-
fore the capsule has begun to differentiate (.be-
low, left).

Spears (from left): Raco-
piZum convoZutaceum, Fu-
naria hygrometrica, and
Ptychomnion acicuZare
(calyptrae removed, vari-
olis magnifications).

Pseudoscleropodium pur- Rhacocarpus purpuras-
um sinootli leaf cells. cens sinootli leafborder.
50~m 50~m

specialized - (1) said of cells, tissues, or organs
that are modified for a particular function, (2) said
of organisms or species that are adapted to a par-
ticular environmental liabitat or ecosystem niclie,
(3) differentiated.

species (plural species) - (1) a group of closely re-
lated organisms usually interbreeding and shar-
ing many genetic traits, (2) the basic unit of classi-
fication of living things, (3) the second word in a
binomial (a two-word scientific name), such as
cristatum of Sphagnum cristatum.
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specific epithet (or species name) - the second
word in a Latin binomial (a two-word scientific
name), such as cristatum of Sphagnum cristatum.

spermatid - an immature spermatozoid.
spermatozoid - a biflagellate sperm (male ga-

mete) of a bryophyte (synonym antherozoid). The
sperms of bryophytes are motile and swim to the
egg through the film of water left by rain or dew.

spiculose (or spiculate) - covered with tiny sharp
teeth or papillae.

spindle-shaped - long and narrowand tapered
at both ends (synonym fusirorm).

spinose - having sharp teeth or spines (o below).

Bryonoguchia molkenbo- Syrrhopodon elongatus
eri spinose papillae. spinose leaf margin.
100 !-tm 50 !-tm

Pseudobryum speciosum
spinose leaf margin.
100 !-tm

Hypopterygium commuta- Racomitrium curiosissi- Hypnodendron spininerv-
tum spinose apiculus. mum spinose hair-point. ium spinose costa.
25 !-tm .25 !-tm -~~~:;:c:::1':,,-,"-~,- 100 !-tm=-',,~",:;;,,;,m
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spinulose - having tiny sharp teeth (.below, left).
spiraI- (1, plane) resembling the shell of a snail,

(2, solid) resembling a corkscrew or helix.
splash-surface - in some thallose liverworts, the

horizontal surface of the antheridiophore or male
receptacle which exploits the energy ofraindrops
to disperse spermatozoids ( .below,middle).

spongiose - sponge-like in texttire.
sporangiuin (plural sporangia) - the spore-sac

portion of a sporophyte (.below,right).

Atrichum angustatum
spinulose costa.
100 ~m

Marchantia berteroana Schistochila ciliata spor-
splash-surface. angium.
Imm Imm

spore - a minlite, usually haploid, spherical, and
unicellular body produced in a bryophyte sporo-
phyte by meiosis (.below).

Dendroceros validus
multicellular spores.
100 ~m ~~"'~._.._-

Pedinophyllum monoicum Petalophyllum australe
spores and elaters. spores.
100 ~m 50 ~m
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sporeling - the stage of a bryophyte's growth be-
tween spore gerIDination and maturity.

spore-sac - a spore-containing cavity in the cap-
sule that surrounds the columella in most mosses,
but overarches it instead in species of Sphagnum
and Andreaea.

sporocyte (or spore mother cell) - a diploid cell
in an embryonic sporangium that undergoes mei-
osis and produces haploid spores.

sporogenous layer - the layer or mass of cells in
an embryonic sporangium which later produces
spores by meiosis (synanym archesporium).

sporophyte - the spore-producing generation. it
typically begins as a diploid zygote formed by fu-
sion of a single sperm (antherozoid) with an egg
(ovum) inside an archegonium of a gameto-
phyte. The zygote germinates and matures into a
foot that's stilI embedded in the gametophyte, a
stalk (seta), and a capsule (sporangium) which
produces haploid spores by meiosis. For much of
its supplies of water, mineral nutrients, and en-
ergy, it depends on the parent gametophyte.

spreading - making an angle with the stern of (1)
more than 45°, (2) more than 60° (. belgw).

Palytrichadelphus magel- Dicranum plurisetum
lanicus spreading leaves. spreading leaves.
Imm lmm~~A

Macramitrium langipes
spreading leaves.
Imm

COMPARISON OF "SPREADING" TERMS:

appressed - flattened against the stern.
erect - parallel with the stern but not appressed.
erecto-patent - (1) less than 25°, (2) 20°-45°.
erect-spreading - about 45° or less.
patent - (1) 26°-45°, (2) 45° or more.
patulous - 46°-90°.
spreading- (1) more than 45°, (2) more than 60°.
squarrose - 90°.
squarrose-recurved - 90° with recurved tips.
wide-spreading - nearly 90°.
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squalid - dingy or dirty (synonym sordid).
squamose - eovered over with scales or made up

of seales.
squamulose - eovered over with minlite scales or

made up of minlite seales.
squarrose - making an angle of 90° with the stern

(see spreading for a comparison of similar terms).
squarrose-recurved - making an angle of900with

the stern, with the tip eurved downwards as well
(see spreading for a comparison of similar terms).

staining- a general term for the vast body ofteeh-
niques for eoloring eell eontents and eell walls that
are otherwise hard to distinguish under ordinary
bright-field mieroseopy.

stegocarpous - said of a capsule that opens by
means of a lid (operculum) (the opposite of asto-
mous, laeking a lid, and cleistocarpous, open-
ing by the deeay or breakdown ofthe eapsule wall).

Encalypta vulgaris stel-
Iate leaf surfaee papillae.
100 [-tm

Rhaphidorrhynchium am- Echinodium hispidum
oenum stereids (stern XS). stereids (leaf xs).
50 [-tm 100 [-tm
stellate - star-shaped ( .above,left).
stern - a main or braneh axis bearing leaves and

sex organs and growing from an apical eell.
stem-calyptra - in the liverworts, a hollow fleshy

structure that's derived from both stern and arche-
gonial tissue and protects the embryonie sporo-
phyte.lt's a type ofperigynium and has the same
funetion as a perianth and bracts (synonyms
shoot-calyptra and coelocaule) (compare with
calyptra, an embryo-proteeting strueture that's
derived from only the wall of the arehegonium).

stereids or stereid cells - "stiffener" eells that sup-
port the leaves and stems of some mosses. They're
long, slender, and thiek-walled (fiber-like), and oe-
eur in bundles in the costa and borders of leaves
or in the central cylinder and toward the outside
of stern s ( . above,middleand right).
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stero~e -- the sum total ofstereids in a moss plant.
stipe -- the erect, unbranched trunk-like stern of a

dendroid or frondose mos s ( .below,left).
stipitate-- having a stipe or stalk (.below,left).
stolon -- a slender, elongate spreading branch or

stern, with smaIl and often distinctly shaped leaves,
which arches away from its parent plant like a run-
iier (stolon) of a strawberry plant, "rooting" where
it touches the substratum by producing rhizoids.

stoloniferous -- producing stolons.
stolonifo~ --Iike a stolon or strawberry "runner".
sto~a (plural sto~ata) -- a pore for gas exchange,

in the sporophyte waIl (absent in liverworts, and
in mosses in only the capsule base, the apophy-
sis), usuaIly surrounded by two guard cells that
control its opening (.below, middle and right).

sto~atose -- having sto~ata.

Hypnodendron romatum Psilopilum crispulum sto- Anthoceros laminiferus
stipe. 5 mm ~ata. 50 !.tm sto~ata. 50 !.tm

stra~ineous -- straw-colored.
strangulate -- said of a capsule that's deeply con-

stricted below the mouth (. below).
stratose -- layered.

Dicranum fasciatum strangulate cap- Racopilum robustum strangulate cap-
sules (dry). i mm sule (dry). 1 mm
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stria (plural strIae) - a longitudinalline or ridge.
striate - marked with longitudinallines or ridges

(strIae) (. below, left and middle) (synonym lineate).
sirIci - straight and rigid ( .below,right).
strIgose - covered with rigid appressed hairs (see

haIry for a comparison of similar terms).

Dicranum platycaulon
striate peristome tooth.
10 ttm

Schistockila sp. striate Racomitrium crispulum
hyaline setae. sirIci leaf ceIl rows.
1 mm 50 ttm

strIolate - marked with fiile or delicate longitudi-
nallines or ridges (strIolae) ( .below,left).

struIna (plural strumae) - a goiter-like swelling
on one side of the base of a structure.

struInose - having a goiter-like sweIling (struma)
on one side of a structure's base ( . below, middle).

strumulose - having a smaIl or indistinct sweIling
on one side of a structure's base ( . below, right).

Archeophylla schusteri
strIolate leaf surface.
50 ttm ~#~ ~,'~ ~

Leucobryum candidum
struInose capsules.
1 mm t ~'d.~,,!:,~,.

Ceratodon purpureus
strumulose capsules.
Imm e;;:"
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stylus - in the leafy liverwort genus Frullania, a
triangular flap between the lobule and the stern.

sub- - a prefix mealiing nearly, almast, or some-
what, as in subglobose (- belgw) or else under or
below, as in suboral.

Leucobryum candidum subtubulose Breutelia pendula subglobose (imma-
leaves. 1 mm turc) capsules. 1 mm

suberose - resembling cork in texttire.
suboral- just below the mouth of a moss capsule.
subpercurrent - said of a moss costa that doesn't

quite extend to the le af apex (- below, left) (see
percurrent for similar terms).

substratum (plural substrata) - whatever an or-
ganism is growing on, such as soil, rock, lignum,
hark, leaves, or something man-made.

subula (plural subulae) - a long and slender needle-
or awl-like point (-left).

subulate - shaped like an awl, tapering steadily
to a fiile point from a broad base (- below, middle
and right).

Campylopus clavatus
channeled subula (xs).
50 ftm

Aulacomnium heterostich- Cryptopodium bartrami- Dendroligotrichum den-
um subpercurrent costa. oides subulate leaves. droides subulate leaves.
100 ftm 5 mm 10 mm



su ecu bo us-su perfi cial
190

succubous- one of the three common ways that a
le af is attached to the stem in the species of leafy
liverworts that have leaves more or less flattened
into one plan e (. below, left) (see incubous leaf
insertionfor a comparison ofthose three types).

succulent-(1)juicy, (2) havingthickfleshy le aves,
stems, or thalli (. below, middle and right) (syn-
onym fleshy).

Marsupidium perpusil- Verdoornia succulenta Riccardia sp. succulent
tum succubousleaf in- succulent habit. habit.
sertion. 1 mm 5 mm 1 mm

sulcate - strongly pIicate, with deep longitudinal
grooves, furrows, or folds (. below) (compare with
pIicate, less strongly grooved, furrowed, or fold-
ed longitudinally (synonym pleated), and striate
and striolate, weakly plicate).

~-~-, ,.
Riccia sp. sulcate thalIlis (xs).
100 [tm

Aulacomnium heterostichum sulcate
capsules (dry). 1 mm

sulcus (plural sulci) - a groove or furrow (. above).
superficial- on the surface, hence use d to deseribe

stomata with pores that are in the same plane as
the surface of the epidermis (see cryptopore and
phaneropore).
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PhiZonotis tenuis sureuli
massed at tip of shoot.
Imm
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sureulus (plural sureuli) - (1) a reduced branch
or leaf that functions as a vegetative propagule
(. belgw), (2) a sucker-like outgrowth, (3) an ereet
secondary stern growing from a horizontal primary
stern or rhizome.

PhiZonotis tenuis sureu- FokZia ochii sureulus
lus (whole mount). (whole mount).
0.5 mm 100 !tm

süture - ajunction between adjacent parts such as
the valves of a still-unopenedAndreaea eapsule.

sword moss - the common name given to the mass
Bryoxiphium norvegicum. !ts crowded and strongly
flattened (distiehous) leaves resemble a sword.

sylvieolous - growing in forests ( .belgw,left).
symbiosis - a long-term association of two or more

species. Usually at least one ofthose species lives
on or inside anather, and typically theyall belong
to unrelated groups such as bacteria, fungi, algae,
bryophytes, and flowering plants. Fungi are known
to liye inside some dung mosses (Splachnaceae),
and perhaps boost mineral uptake. Nitrogen-fix-
ing cyanobacteria such as Nostoc liye inside some
hornworts ( .belgw,right)and thallose liverworts.

Habitat of sylvieolous bryophytes. Anthoceros sp. symbiotie nitrogen-
fixer (xs). 100 !tm
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sympatric (noun sympatry) - said of taxa inhab-
iting the same or overlapping regions (the opposite
of allopatric, inhabiting separate regions).

symplastic water - water held within the cell pro-
toplast or lumen. Sphagnum leaves can hold up
to 25 times their dry weight because most of their
bulk is dead por~ge cells that readily fill with
symplastic water (.below, left). Also, the stereids
of some mosses which lack a central (axial) strand
can conduct water symplastically (compare with
apoplastic water, water that's held in the poly-
mers making up the cell walls, and capillary wa-
ter, water held externally by surface tension).

sympodial - branching repeatedly with stems of
limited growth which are continually replaced by
side branches (innovations).

synoicous - monoicous, producing both male and
female sex organs (antheridia and archegonia)
in the same Inflorescence and not grouped or elus-
tered by sex (synonym androgynous).

systematics - the science of identifYing, naming,
and elassifying organIbmg (synonym taxonomy).

systylious - said of a moss capsule in which the
operculum remains attaebeci to the tip ofthe col-
umella after the capsule has opened.

tannin (or tannic acid) - a complex polYIDermade
by some plants and used as tanning compolinds,
as mordants in dyeing, and as medical astringents.
The yellow to brown pigments in the cell walls of
the leaves ofmany species of Andreaea mosses are
tanning (.below,right).

Sphagnum cristatum leaf storing sym- Andreaea mutabilis tannin-pigmented
plastic water. 1O0!-tm --::" leaf cells. 50 !-tm..-=- ;::'!

tapering - narrowing toward one end.
tapetum (plural tapeta) - alayer ofnutritive cells

in a sporangium, sometimes called nurse cells.
taphrophilous - thriving in ditches or trenches.
tartareous - having a thick, rough, and crumbling

surface texttire.
taxon (plural taxa) - a group of organIbmg that's

been given a name according to nomenelatural
rules. The form and especially the suffix of the
name depend on the rafik the taxon has been as-
signed, and so can vary in different elassifications.



taxonomy--terete

Plagiomnium cuspidatum
teeth of leaf margin.
100 [Am

Calyptopogon mnioides
tenIola.
100 [Am
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taKongroy -- the science of identifying, naming, and
classifying organIbmg (synonym systematIes).

teeth (singular tooth) -- (1) the serratIons of a leaf
margin or other structure (. below,leri and middle),
(2) in mosses, the divisions of either a sIngle peris-
tome (.below, right) or of the exostome of a dou-
ble perIstome (divisions of the endostome are
called segrnents or processes).

Calyptrochaeta cristata Pogonatum subulatum
teeth of leaf margin. peristome tectb.
100 [Am 100 [Am ~ ~-

tenIola (plural tenIolae) -- Intramarginal bor-
der ofUnear hyalIne cells (. below,leri).

terete -- cylindrical in form and therefore raund in
cross-section ( . below, right).

Pyrrhobryum bifarium terete seta xs.
50 [Am =
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terminal - at the end, tip, or apex of a strueture
(obelgw) (the opposite ofproxImal or basai).

terminal branch - in leafy liverworts, a braneh
produeed by the apIcal eelI rather than by eelIs
further down the stern.

Jamesoniella colorata
terminal perianths.
Imm

Bryobeckettia bartlettii Tetraphidopsis pusilla
terminal apIetilus. terminal gemmae.
100 !-tm 1 mm
ternate - said of three struetures that are arranged

aralinci an axIs.
terpenoIds - a group of ehemieal eompounds form-

ed from isoprene units. They give many liverworts
a distinctive adar and ean eause rashes in humaiis.

terrIcolous (or terrestrIal) - growing on or pre-
ferring a soil habitat (obelgw, left and middle).

tessellated - resembling a mosaie of square tiles
(ofrontispieee and belgw, right).

Neohodgsonia mirabilis
terrIcolous speeies.
Imm

Chiloscyphus semiteres
terrIcolous habit.
5mm

Tortula muralis tessel-
lated peristome base.
100 !-tm
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tetrad - a group of four developing sporesformed
by the meiotic division of a spore mother cell.
Because the spores are tightly pressed together in
the tetrad, the proximal face of each one is de-
formed by the other three spores (see triradiate
mark and triradiate ridge). As a result oftheir
tardy separation from the tetrad, the mattire spores
can be ellipsoidal, angular, or kidney-shaped (see
trilete spores).

tetragonal - four-angled.
tetrahedral apical cell - the four-faced cell at the

tip of a bryophyte shoot which looks like an up-
side-down pyramid and divides on its three re ar
faces to form the plant's tissues (seecuttingface).

tetraploid - an organism that has four full sets of
chromosomes in each of its nuclei.

thallose (or thalloid) - made up of a fiat plate or
sheet of tissue. All hornwort gametophytes are
thallose, where as those of liverworts are thallose
or leafy or intermediate between the two ( .below,
right), and those of all but a few mosses are leafy.

thallus (plural thalli) - apiant body that's a fiat
mass oftissue.

Cheilolejeunea albovirens Balantiopsis tumida
tiered seta cells. tiered le af cells.
100 Ilm 100 Ilm

Monoclea forsteri thal-
lose liverwort.
1cm

theca (plural thecae) - in mosses, the main body
(urn) of a capsule.

thecal- (1) said of branches that are produced be-
low the tip of the stern (the opposite of athecal,
produced at the tip of the stern), (2) referring to
the capsule of a moss or liverwort.

thinolayer chromatography (TLC) - a technique
for separating compounds by means of their differ-
ent solubility in mixtures of solvents.

tiered - arranged in horizontal or transverse rows
( . above, left and middle) (compare with seriate,
arranged in rows).
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tissue - any sheet or mass of rens making up an
organ.

tmema (plural tmemata) - an abscission cen at
the base of a gemma (.below, left).

tomentum (plural tom en ta) - adense, woony
felted covering made up of long rhizoids (adjec-
tive tomentose) (. below, middle and right).

tooth - (see teeth).

Aulacomnium androgy-
num tmemata.
50i-im

Rhynchostegium serrula-
tum torquate leaf apex.
100 i-im =:::~..~;"'~"'~';~;';.~,"~~~

Philonotis tenuis bhoats
with basal tomentum.
Imm

Breutelia pendula bhoats
with tomentum.
Imm

torquate - twisted, spiraled, or rotated around a
central axis (. below) (compare with dextrorse,
twisted like a standard right-hand thread (.be-
law, right), and sinistrorse, twisted like a left-
hand thread).

Tortula muralis torquate Racopilum convolutaceum
peristome. torquate dextrorse seta.
Imm Imm
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tortuose - irregularly bent or twisted (.belgw) (sim-
ilar to definition #2 of contorted).

totipotency - the ability of a fragment of any part
of a plant to grow into a new plant. Most bryophytes
are totipotent. However, in mosses the fragments
don't genci up new bhoats directly, but instead
sprout protonemata, whieh in turn develop buds
and then bhoats.

Atrichum angustatum tortuose leaves Distichophyllum pulchellum tortuose
(dry) at shoot apex. 0.5 mm costa. 100 [-tm -=::"

trabeculae (singular trabecula) - (1) eross-bars or
projeetiofis on the baek (inner surfaee) of a tooth
ofthe outer peristome (exostome) (.belgw,left),
(2) slender supportive strands that support air-
chambers in many marehantialean liverworts
(. belgw, middle).

trabeculate - having eross-bars or trabeculae (.be-
law, left and middle).

transfer cells - speeialized eells at the junetion of
the gametophyte and sporophyte that function
in nourishing the sporophyte (. belgw, right).

Funaria hygrometrica
trabeculate peristome.
100 [-tm

Marchantia sp. thallus xs,
air-ehamber trabeculae.
100 [-tm

Sphagnum sp. transfer
cells. 100 [-tm",7"",-



transverse-triangular

Neckera pennata trans-
verse le af undulations.
Imm
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transverse - (1) at right angles to the axis or the
middle of a structure such as a stern or leaf (e be-
low) (compare with longitudinal, parallel to the
axis or the middle of a structure), (2) one of the
three common ways that a le af is attached to the
stern in the species of leafy liverworts which have
leaves that are more-or-Iess flattened into one
plane (eopposite page) (see incubous leaf inser-
tion for a comparison of those three types).

Ulota lutea transverse
wall thickenings.
100 ~m

Racomitrium crispulum
thin transverse walls.
50~m

trapezoid or trapeziform - (1) a shape with four
sides, none of which is parallel to any other, (2) a
shape with four sides, two ofwhich are parallel but
of different lengths.

travertine - a porolis brown limestone widely used
as a decorative building stone and formed from
tufa, calcium carbonate that's been accreted by cal-
cicolous mosses (see didymodontolith).

tri- - a prefix meaning three.
triangular - in the shape of a triangle (ebelow).

Philonotis tenuis triangular leaves.
i mm if",".~.~

Schistidium apocarpum triangular
peristome teeth. 1 mm
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Transverse leaf insertian in leafy liverwort.
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trIchotomous - regularly dividing into three rough-
ly equal branches or parts.

trIdentate - having three teeth.
trifarIous (or trIstIchous) - arranged in three rows

or ranks (see phyllotaxy).
trIfId - clearly divided into three segments, parts,

or lobes.
trIgone - a triangle-shaped walI thickening in the

corner of a celI where it abuts against two other
celIs (. below,left and middle).The presence, shape,
and size of trigones are characteristic of some liv-
erwort genera, and so are useful tools for identifi-
cation and classification.

trIgonous - (1) having three corners, (2) trIangu-
lar in cross-section.

Chandonanthus squar-
rosus massive trIgones.
50 i-!m

Rhaphidorrhynchium am- Phaeoceros hirticalyx trI-
oenum capsule wall trI- radIate rIdges.
gones. 25 i-!m 50 i-!m
trilete spore - a spore that has a three-pronged

(trIradIate) scar on its walI where it was in con-
tart with three other spores of a tetrad (compare
with monolete spore).

trIquetrous - having three angles.
trIradIate - having three lines that radiate from a

central point (see trilete spore).
trIradIate mark - the deformation of the proxI-

mal fare of a spore as a restlU of its being tightly
pressed against the three other spores formed with
it in a tetrad.

trIradIate rIdge - a trIradIate thickening formed
on the proxImal walI of a spore while it's tightly
pressed against the three other spores formed with
it in a tetrad (.above,right).

trIserIate - arranged in three rows.
trIstIchous (or trifarIous) - arranged in three rows

or ranks (see phyllotaxy).
trIstratose - made up of three layers.



truncate-tuber

Neckeropsis calcicola
truncate stern leaf.
0.5 mm

Bryum billardierei tubers.
Imm

"
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truncate - cut offabrupt1y and often squarely near
the apex (.belgw).

TS - cross (transverse) section (synonym xs).
tubate (or tubiform) - shaped like a trumpet, hol-

law and flared at one end.

Leucodon sapporensis
truncate leaf apex.
100 !tm

Fontinalis antipyretica
truncate endostome.
0.5 mm

tuber - (1) in mosses, a gemma-like brood body,
non-green and borne on rhizoids, usually under-
ground (. belgw), (2) in liverworts and hornworts,
a propagule consisting of a dormant apical cell
surrounded by several protective layers of dead
cells.

Bryum sp. tubers.
100 !tm

Bryum sauteri tuber.
100 !tm 'o,>~,.':;""';';:~":~ '
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tuberculate - eovered with wart- or peg-like pro-
jeetions (.below, left).

tubercule - a wart- or peg-like projection.
tubiform (or tubate) - shaped like a trumpet, hol-

law and flared at one end.
tubular (or tubulose) - having the form of a tube,

usually formed by the strongly inrolled margins
of leaves or bracts ( .below,middle).

tura - deposits of ealeium earbonate built up around
the calcicolous mass Didymodon tophaceus. The
water the mass grows in is saturated with ealeium
biearbonate, whieh preeipitates out as earbonate
as the mass removes earbon dioxide from the wa-
ter (see didymodontolith).

Chloranthelia berggrenii
tuberculate leaf surfaee.
50 !tm

Ditrichum diffieile tubu- Dawsonia superba tuft of
lar shoot apex (xs). peristome hairs.
50 [tm 5 mm

tuft - (1) a dump ofmore or less erect bhoats, (2) a
dump or bundle of similar btmetlires such as leaves
or hairs (.above, right and below, right).

Syntriehia princeps tufted habit.
1 em" "'" -C::o

Macromitrium sp. tuft (eutaway view).
Imm

tufted - in dusters of erect but radiating shoots
( .above, left).

tumid - swollen or inflated.
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turbinate - shaped like a child's top, an inverted
cone, or an upside-down pear.

turf - a growth form of extensive patches of crowd-
ed erect bhoats (o below, left).

Tortula truncata turf (cutaway view).
10 mm

Bryum billardierei umbonate oper-
culum. 0.5 mm o: ~;~.::;:~

turgid - plump or swollen.
turgor pressüre - the presstire exerted on the cell

walls by the fluid within, resulting from the ab-
sorption of water into cell vacuoles.

umbilicate - shaped like a plate or shield supported
by a central stalk (synonym peltate).

umbonate - convex but with an abrupt, rounded
central point ( . above,right).

uncinate - shapedlike a hook (obelow, left) (syn-
onyms aduncous, hamate, and hooked).

underleaf - a leaf on the ventral stern surface, typi-
cally smaller and with a shape different from that
of other leaves (o below, middle) (synonyms in leafy
liverworts amphigastrium and ventral leaf).

underleaf ratio - the number ofunderleaves per
pair oflateral leaves (o below, right).

Hypnum lindbergii unci- Cyathophorum bulbosum Diplasiolejeunea plicati-
nate shoot tip. underleaves. loba underleafratio 2:1.
1 mm 1 mm 100 [J-m= ~~~
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unduIate - somewhat wavy (.below) (eompare with
rugose, strongly wavy).

Neekera pennata undu- Atriehum androgynum Papillaria eraeea undu-
Iate leaves. unduIate leaves. Iate leaf margin.
1 mm 5 mm i::;=:;::;::::=:::-,ci,jj 10 ~m

unequaI- asymmetric ( .below,leri and middle).
unguicuIate - ending in apoint resembling a claw

( . below, right).

Rhizogonium distiehum Anomodon giraldii cell Barbula unguieulata un-
unequaIleaf halves. walls unequa1Iy thick. guiculate Ieaf apex.
1 mm i-iir~:iii!i!iJ 10 ~m i."~,", 100 ~m ~~=~

uni- - a prefix meaning one, as in unipapillose or
unistratose (.below and next page).

Raeopilum eonvolutaeeum unipapillose leaf cells (xs). 25 ~m



Plagiomnium euspidat- Adelanthus {aleulus unI-
um unicellular teeth. cellular marginal teeth.
1O0!tm - 100 !tm -
unIcellular- one-celled(. above,middleandright).
unilateral - one-sided.
unIpapillose - having one papilla per cell (.be-

law, leri and middle, and facing page, bottom).
~,

uni- (continued)-unistratose 205

Radula silvosa one oil-
body per cell.
100 !tm

------
Rhaphidostiehum bosehii Chiloscyphus mittenianus Telaranea herzogii unI-
unIpapillose leaf cells. unIpapillose leaf cells. seriate leaves.
100 !tm 100!tm .::' 100 !tm ~~

uniserIate - arranged in one row (.above,right).
unIstratose - onecelllayer thick (.below).

Mnium sp. unIstratose leafbIade. 100 !tm
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upper-Ieaf - the outer (distal) third of aleaf.
urban mosses - mosses notably abundant in cities

and other human enyironments (.belgw).

Didymodon australasiae
urban moss in paying-
stüne cracks.
50 mm

PohZia tenuifolia urban Bryum argenteum urban
moss on car-wash brush. moss in sculptured curb-
50 mm ing. 50 mm

urceolate - urn-shaped, narrowed somewhatjust
below the mouth and again strongly at the base
( .belgw, left and middle) (compare with cupulate
and cyathiform, cup-shaped with a mouth that's
only slightly flared, and campanulate, bell-shaped
with a mouth that's widely flared).

um - in mosses, the spore-bearing portion of a cap-
sule (.belgw, right) (synonym theca).

utricle - a yesiele or bladder-like structure.

Polytrichadelphus magel- Fissidens sp. urceolate
lanicus urceolate cap- capsules.
sules. 1 mm 1I!i.,,~7,<'"~ 1 mm Ik"_.-:'::;:;-~-"",

Cyathophorum bulbosum
urn.
Imm
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vacuole - a cavity within the cytoplasm filled with
watery cell sap.

vaginant - see vaginate.
vaginant lamina (plurallaminae) - in species of

the mos s genus Fissidens, the folded basal part of
the leaf that clasps the stern (.below).

vaginant lamina

vaginate (or vaginant) - sheathing (. below, left).
vaginula - in mosses, the ring or sheath envelop-

ing the base ofthe seta, derived from the venter of
the archegonium after loss of the calyptra.

valve - in most liverworts and hornworts and the
andreaeopsid mosses, the segments or flaps that
the sporangium jacket separates into when it
opens (dehisces) along lines ofweakness (sutures)
( .below, middle and right).

Bartramia pomiformis
vaginate leaf bases.
Imm

Andreaea acutifolia bSp.
acuminata valves.
Imm

Schistochila sp. valves of
dehisced sporangium.
Imm



vector-verdigris

Rhizogonium distichum
vegetative shoots.
10 mm
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vector - anything that transports diaspores.
vegetative - (1) non-sexual growth by mitosis only,

(2) said of allleaves except those surrounding the
sexual organs or a seta base (.below,left).

velutinous - velvety (see hairy for a comparison
of similar terms).

venter - the swollen basal portion of an arche-
gonium, containing a single egg (. below, middle).
Cells at its base transport sugars from the parent
gametophyte to the developing sporophyte.

ventral- said of the lower surface of a prostrate
stern, the inner surface of a peristome tooth, the
upper surface ofa leaf(. below, right) and the lower
surface of a thallose liverwort (the opposite of dor-
bal).

Leptostomum macrocar-
pon venters.
50f.lm

Atrichum angustatum
ventrallamellae.
lOOf.lm

ventral-intercalary - (1) in leafy liverworts, said
ofbranches that are produced below the tip in the
axils of underleaves, (2) any ventral branch 10-
cated well below the apex.

ventrallamina - (see facing page).
ventralleaf - in some leafY liverworts, a modified

leaf on the ventral side of the stern, usually smaIler
than the lateralleaves and with a different shape
and margin (synonyms amphigastrium and un-
derleaf).

ventral scale - in some thallose liverworts, a
membranolis unistratose scale on the underside
ofthe thallus, often arranged with numerous other
scales in two or more rows.

ventricose - shaped like a stomach, bulging or
swollen on one side toward the base (similar to
gasteropodous) (compare with gibbous, bulging
or swollen on one side toward the top).

verdigris - blue-green, the color of strongly weath-
ered copper (similar to aeruginose).



ventrallamIna 209

ventrallamIna (synonym apIcallamina) - the upper non-folded portion of a
Fissidens leaf beyond the basal folded portion (which is called the vaginant
lamina). A Fissidens leaf is complex, and so not surprisingly variolis authors
have interpreted its structure in conflicting ways. The structure and its vari-
ants can easily be visualized by making large paper models of them. The dia-
grams below show how to do that. First, using a photo-copier, enlarge the two
sets of full- and half-Ieaves labeled a and b. Cut everything out, and crease the
two full-Ieaves lightly along their midribs, then glue a half-Ieaf to the back of
each crease. Lastly, for the leaf on sheet b, tape to the longer side of the leaf
the top of the "loose" flap on the shorter side of the leaf. In both of these leaf
yanants, the folded portion at the base of the leaf is called the vaginant lamina-
it sheaths the stem, and is thought by most authors to be the true leaf. The
half-Ieaf is called the dorsallamIna, and is usually interpreted as a wing.

ventral (apical) lamina

a

dorsallamina

vaginant lamina

b

Fissidens blechnoides diagram of leaf Fissidens pallidus diagram of leaf (left)
(left) and portion of leaf. 100 !-tm-- ~ and portion of shoot (ultraviolet micro-

scopeview).1mm - - - - -
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verIDirarin (or vermieular) - shaped like a worm,
long, narrow, and wavy (. below, left and middle).

verruea (plural verrueae) - a wart-like swelling.

Calliergoniella cuspidata
vermiform leaf cells.
100 !-tm ~-~~"

iii

D

D

Hypnum lindbergii Temnoma quadripartitum
vermiform leaf cells. verrueose leaf surface.
100 !-tm~.~;.;:;;~'~ 100 !-tm~.:;;».~-""";~:;,,.,
verrueose - warty or roughened (.above, right and

below, left).
verrueulose - delicately or irregularly roughened.
vertieillate - whorled ( .below,middle).
vesieular - made up of blisters.
vesieulose - inflated like a bladder.
vestigial - said of a structure or a function that's

reduced to only a remnant, trace, or hint.
viability - the ability to gerIDinate.
viatieal- growing alongside tracks or roads (.be-

low, right).

Weissia longidens verru- Philonotis scabrifolia ver- Barbula unguiculata via-
C~ge spores. ticillate shoot apex. tieal habit.
100 !-tm ô 1 mm ;; !iIiIi!ii



vide-water-sac

Dawsonia superba
villose calyptra.
10 mm

Bazzania nitida vitta.
100 !tm :.
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vide - a Latin word meaning see.
villose - shaggy, covered with long hairs ( .belgw)

(see hairy for a comparison of similar terms).

Polytrichum commune Pogonatum subulatum
villose calyptra. villose calyptra.
Imm -= Imm!.. ~-
villus (plural villi) - in mosses, a paraphyllium.
vitta (plural vittae) (adjective vittate) - (1) a stripe,

(2) near the center of the leaf of some leafy liver-
worts, one or more rows of enlarged ceIls running
along roughly the middle of the leaf (.belgw, left).

voucher- a specimen preserved as a sample ofma-
terial studied or illustrated for a publication.

wart - a smaIl protuberance.
water-sac - in some leafy liverworts with compH-

cate-bilobed leaves, a hollow sac-like lobule (.be-
low, middle and right).

Lepidolaena palpebrifolia Jubulopsis novae-zeland-
water-sacs. iae water-sacs.
1 mm ..:... 1 mm



weft-xerophyte

Thuidium laeviusculum
weft growth form.
10 mm.

212

weft - a growth form of loosely interwoven and as-
cending bhoats (obelow, left).

whorled - arranged in a circle or ring.
wide-spreading - making an angle of almasi 90°

with the stem (obelow, middle) (see spreadingfor
a comparison of similar terms).

wing - a membranolis extensian of aleaf, spore,
or other structure (obelow, right).

Polytrichumjuniperinum Mittenia plumula wing
wide-spreading leaves. of leaf.
5 mm -=- , 100 !-tm ~<e

winged thallus - a thallus with membranolis
unistratose extensions along one or both sides.

wiry - slender but stiff and strong.
x - the basic haploid chromosome number of a

species or other taKon, for example n = 4. Hap-
loid counts of 4, 5, 6, 7 (and their mu1tiples) and
alsa 11 are common in mosses, whereas hornworts
have a count of 5 or 6, and three-quarters of liver-
worts have a count of 9 (compare with n, the hap-
loid chromosome number of an organism or tissue).
Bryophyte chromosomes are smail and they tend
to clump together, so they're often hard to count.

xeric - very dry (compare with mesic and hydric).
xeromorphic - structurally adapted for surviving

in dry habitats (compare with mesomorphic,
hygromorphic, and hydromorphic).

xerophilous - preferring dry habitats (compare
with mesophilous, hygrophilous, and hydro-
philous).

xerophyte - apiant adapted to dry habitats (com-
pare with hydrophyte, hygrophyte, and meso-
phyte). Some mosses can withstand remarkably
long periods ofbone-dry desiccation-Bryum arg-
enteum has been revived after nearly two years in
dry storage, and Dicranoweisia ciTrata survived 9
years and Anoectangium compactum 19 years.
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xerophytic - said of plants or vegetation adapted
to dry habitats (compare with hydrophytic, hy-
grophytic, and mesophytic).

xs - cross (transverse) section (synonym TS).
ypsiloid (or ypsiliform) - U-shaped or horseshoe-

shaped ( -left) (synonym hyoid) (compare with di-
gammoid or digammiform, V-shaped).

Zoopsis-type branching - in leafy liverworts, a
type of branching in which a branch replaces an
entire leaf (for a comparison with other types of
branching, see Acromastigum-type branching).

zygomorphic - bilaterally symmetric, said of
anything which can be cut into two mirror halves
along onlyone plane (the opposite of actinomor-
phic or radially symmetric). Bilateral symme-
try is considered more specialized than radial sym-
metry.

zygote - the celI (usualIy diploid) resulting from
the fusion oftwo gametes (usualIy haploid).

Metahygrobiella drucei
ypsiloid sinus.
100i--im
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Acaulon integrifolium 74
Achrophyllum .dentatum 23,32,83, 130
Acrobolbus cinerascens 131
Acrobolbus lophocoleoides 8
Acrochila biserialis 145
Acrocladium chlamydophyllum 2, 25
Acrolejeunea allisonii 54
Acrolophozia pectinata 51, 66
Acromastigum anisostomum 123, 127
Adelanthus falcatus 98, 103, 205
Adelanthus occlusus 173
Aerobryopsis subdivergens 89
Allisonia cockaynci 112
alternation of generations 9
Andreaea acutifolia ssp. acuminata 207
Andreaea mutabilis 192
Andrewsianthus confusus 133
Aneura orbiculata 29, 85
Anomodon giraldii 204
Antheliajuratzkana 93
Anthoceros laminiferus 15, 43, 101, 112, 161, 187
Anthoceros sp. 191
Antitrichia curtipendula 130, 134
Archeophylla schusteri 188
Asterella australis 52, 136, 162
Atrichum androgynum 28, 103, 204
Atrichum angustatum 116, 184, 197,208
Atrichum undulatum 56
Aulacomnium androgynum 65,196
Aulacomnium heterostichum 14, 140, 189, 190
Austrolejeunea olgae 4, 75, 122
Austrometzgeria saccata 128, 175
Balantiopsis diplophylla 50, 117
Balantiopsis tumida 195
Barbula unguiculata 61, 103, 204, 210
Barbula sp. 109, 158
Bartramia pomiformis var. elongata 12, 86, 125, 164, 175, 207
Bartramiopsis lescurii 53
Bazzania adnexa 92
Bazzania nitida 211
Blindia lewinskyae 20, 58, 86, 104
Boulaya mittenii 142
Breutelia arundinifolia 160
Breutelia elongata 151
Breuteliapendula 6,7,15,18,19,45,67,76,142,147,152,165,168,189,196
Brotherella henonii 7,27
Bryobeckettia bartlettii 80, 194
Bryonoguchia molkenboeri 89, 183
Bryum argenteum 20, 22, 51, 79, 99, 100, 105, 206
Bryum billardierei 1, 19, 31, 32, 36, 41, 55, 61, 63, 71, 99, 100, 120, 132,

138,142,201,203
Bryum dichotomum 23, 33, 68
Bryum sauteri 33, 201
Bryum sp. 20, 58, 60, 69, 156, 201
Buxbaumia aphylla 29, 149
Gallicladium haldanianum 109
Galliergonella cuspidata 59, 110, 132, 210
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Calomnion complanatum 139
Calyptopogon mnioides 193
Calyptrochaeta cristata 21,57,99, 193
Camptochaete arbuscula 111, 135
Camptochaete deflexa 18(2), 141, 169
Campylopodium euphorocladum 178
Campylopus clavatus 6, 23, 41, 59, 60, 64, 124, 132, 159, 165(2), 189
Campylopus introflexus 5, 23, 30, 78, 96(4), 99
Campylopus pyriformis 84
Catharomnion ciliatum 13,15,25,44,84,88,122,147
cellulose 40
Cephalazia bicuspidata 3
Cephaloziella sp. 28
Ceratodon purpureus 35, 55, 76, 150, 160, 163, 188
Chandonanthus squarrosus 3, 200
Cheilolejeunea albovirens 195
Cheilolejeunea sp. 137
Chiloscyphus aculeatus 3
Chiloscyphus echinellus 28, 68, 120, 169
Chiloscyphus fissistipus 4, 117
Chiloscyphus leucophyllus 141
Chiloscyphus mittenianus 205
Chiloscyphus semiteres 31, 194
Chiloscyphus sp. 137
Chloranthelia berggrenii 202
Cinclidium stygium 16, 31, 170
Cladomnion ericaides 38, 130, 152, 168
Cladonia pleurota (lichen) 48
Clandarium xiphophyllum 72
Clasmatocolea sp. 51, 76
Climacium dendroides 18
Climaciumjaponicum 25
Colura saccophylla 76
Conostomum pentastichum 93, 155, 164
Crosbya straminea 140
Cryphaea tenella 58, 152
Cryptopodium bartramioides 70, 76, 105, 106, 189
Cyathophorum bulbosum 10,37,71, 152,203,206
Dawsonia superba 12, 52, 56, 103, 111, 116, 118, 202, 211
Dendroceros validus 24, 62, 130, 184
Dendroligotrichum dendroides 4, 40, 76, 103, 119, 189
Dendromastigophora flagellitera 46, 95, 107
dexti;6rse screw-threads 64
Dichelodontium nitidum 170
Dichelymajaponicum 86
Dicnemon calycinum 5, 146
Dicnemon dixonianum 35,38(2),54, 79,93, 107, 122
Dicranoloma billardierei 33, 177
Dicranum fasciatum 187
Dicranum flagellare 65
Dicranum menziesii 35, 57
Dicranum platycaulon 23, 155, 188
Dicranum plurisetum 6(2), 30, 32, 146, 153, 158, 185
Dicranum sp. 97
Didymodon australasiae 21, 41, 206
Diphyscium foliosum 84
Diplasiolejeunea plicatiloba 203
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Diplophyllum dioicum 171
Diplophyllum sp. 181
Distichophyllum microcarpum 49, 113, 114, 136
Distichophyllum pulchellum 88, 130, 197
Ditrichum brevirüstre 28
Ditrichum difficile 38, 202
Drepanolejeunea aucklandica 81
Drucella integristipula 24,87, 167
Echinodium hispidum 94, 186
Echinolejeunea papillata 87
Ectropothecium zollingeri 159

~~~~/l:;~::b/!ua;;~~';':: ::::::: ::::::::: ::::: ::::: :::::::::: ::::: ::::::::: ::::::::: :::::::::: ::::: :::::::: "4/~~
Entodon seductrix 121
Ephemeropsis trentepohlioides 83
Eriodon cylindritheca 169
Eucamptodon inflatus 127
Fissidens asplenioides 80
Fissidens blechnoides 209
Fissidens bushii 161
Fissidens pallidus 22, 60, 209
Fissidens strictus 149
Fissidens taxifolius 5
Fissidens sp. 206
Floribundaria aurea 131, 141
Fontinalis antipyretica 36, 63, 201
root 87
forest habitat 95
Forsstroemia trichomitria 105
Fossombronia reticulata 79
Fossombronia sp. 71, 171
Frullania atrata 181
Frullania explanata 79
Frullania subhampeana 115,145
Funaria hygrometrica 14, 34, 36, 42, 45, 53, 55, 90, 102, 109, 110, 119,

135(2), 148, 150, 170, 179(2), 197
Garovaglia elegans 90
Glyphomitrium humillimum 166
Goebeliella cornigera 157
gravel garden 162
Grimmiapulvinata 114,123
Gymnomitrion cuspidatum 59
Haplohymenium longinerve 141
Haplomitrium gibbsiae 66
Haplomitrium ovalifolium 85
haustorium 98
Hedwigia ciliata 115, 133
Herzogianthus vaginatus 22, 53, 88, 153, 178
Herzogobryum teres 102
Heterophyllium affine 178
Heteroscyphus coalitus 28
Heteroscyphus cymbaliferus 69, 118
Heteroscyphus multispinus 49
Homaliadelphus targonianus 109, 172
Hookeria acutifolia 166
Hylocomium splendens 110, 158
Hymenodonpilifer 42,111
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Hymenophyton flabellatum " 63
Hymenophyton leptopodum , 36, 166
Hyophila involuta " 70, 113
Hypnodendron edlengdi 88, 107
Hypnodendron comatum 38,47,70,90, 187
Hypnodendron menziesii , 88
Hypnodendron spininervium , 183
Hypnum chrysogaster 88, 144
Hypnum cupressiforme " 82, 154(2)
Hypnum lindbergii 80, 100, 203, 210
Hypopterygium commutatum 14,101,183
Hypopterygium filiculaeforme 30,37,63
Hypopterygiumjaponicum ". 24,59
Hypopterygium rotulatum 10,41, 86, 110, 127, 139, 146
Hypopterygium sp. " 40
!AA 26(2)
Isolembidium anomalum 31, 153
Isophyllaria attenuata 29
Isotachis montana 90, 123
Jackiella curvata 137
Jamesoniella calarafa 1, 176, 194
Jubulopsis novae-zelandiae 133,211
Jungermannia inundata " 51, 119
Jungermannia totopapillosa 137
Jungermannia sp. 170
Kindbergia praelonga 16, 66, 116
kinetIn 114
Kurzia compacta 164
Lejeunea sp. 118, 144
Lembophyllum divulsum 46,72,89
Lepicolea attenuata 30, 45, 181
Lepidolaena clavigera 147
Lepidolaena palpebrifolia 211
Lepidozia concinna 17,51, 137
Lepidozia microphylla 164
Lepidozia procera 85
Lepidozia ulothrix 151
Leptodictyum riparium 116
Leptodon smithii 173
Leptostomum inclinans 47,64,96,106,126,162
Leptostomum macrocarpon 57,66,97(2), 107, 132, 140, 146, 165(2),208
Leptotheca gaudichaudii """"""""""""""""""""""""'" 22, 33, 48, 61, 83, 159
Lepyrodon lagurus ..., 153
Leucobryum candidum 29, 38, 42, 158, 188, 189
Leucobryum glaucum 7(2)
Leucodon sapporensis 201
Lindsaea linearis (fern) 48
Lopholejeunea edlengdi 139
Lopidium concinnum 1,78,86,156
Lunularia cruciata 71,94, 124
Macromitrium longipes ... 4,39,91, 123, 128, 140, 151, 152, 163, 169, 174, 185
Macromitrium sp. , 202
Marchantia berteroana 20,184
Marchantia foliacea 21, 24, 69, 92, 138, 155, 163, 175
Marchantia macropara 21,49, 144, 172
Marchantia sp. """""""""""""""""""""""""""""""'" 6(2), 112, 119, 175, 197
Marsupidium knightii " 93
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Marsupidium perpusillum 190
Marsupidium setulosum 130
Meesia muelleri , 46
Megaceros pellueidus 43
Metahygrobiella drueei 213
Metaneekera menziesii 136
Meteorium buehananii ssp. helminthocladulum 18, 172

~:~~~:~~~ d~~~if~;;;i~'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~
Metzgeria sp. 40, 44, 123, 125, 128, 170
Mittenia plumula 212
Mnium sp. 205
Monoclea forsteri 166, 195
Myuroclada maximowiezii 89, 114
Neekera pennata 41, 106, 198, 204
Neekeropsis ealcieola 49, 121, 201
Neogrollea notabilis 51, 52
Neohodgsonia mirabilis 14, 122, 194
Nothogymnomitrion erosum " 78
Oedieladium rufeseens 113, 156
Orthodontium lineare 146
Orthorrhynehium elegans 8
Orthotriehum tasmanieum 72
Pallavieinia xiphoides 7
Papillaria eroeea " 89, 204
Paracromastigum (iordlandiae 82, 181
Parasehistoehila eonehophylla 46, 69, 105
peat polygons 143(2)
Pedinophyllum monoieum 184
Pendulotheeium punetatum 63, 68, 113
Petalophyllum australe 184
Phaeoeeros hirtiealyx 47, 124,200
Philonotis seabrifolia 93, 142, 210
Philonotis tenuis 58, 176, 191(2), 196, 198
Phyllothallia nivieola 168
Pinnatella makindi , 163
Plagioehila eireinalis 32,63, 171
Plagioehila frutieella 52, 151
Plagioehila sinclairii 12, 137
Plagioehila sp 54,100,111
Plagioehilion eonjugatus 177
Plagioehilion prolirer 139
Plagiomnium euspidatum 39, 52, 120, 193, 205
Plagiomnium maximoviezii 114
Pleurophaseum grandiglobum var. deeurrens 18, 45
Pleuroziopsis rutheniea 159
Pleurozium sehreberi 169
Pogonatum subulatum 20, 113, 115, 193, 211
Pohlia eruda 133
Pohlia nutans , 134

~~~~~~ ~~~~iii~'ii;;'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::..~.~.'..~.~.' ~5~
Polytriehadelphus magellanieus 2, 27, 39, 66, 75, 106, 116, 138, 143, 173,

185,206
Polytriehum eommune 55, 211
Polytriehumjuniperinum 56, 82,101,113,115,120(2),147,163,173,174,212
Polytriehum sp. 13, 59(2), 95
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Porella elegantula 49
Porotrichum ruficaule 136
protonemata u uu 'uu'u""'" 160
Pseudephemerum nitidum """"""""""""""""uU"'U'U"'uu",u""""""".uu.u 144
Pseudobarbella laosiensis 121
Pseudobryum speciosum u u uu uu..uu...u.u 16,125,183
Pseudolophocolea denticulata ..u...uu...u u 8
Pseudoscleropodium purum u..."u u 86, 150, 182
Pseudospiridentopsis horrida 115, 156
Pseudotaxiphyllum falcifolium """'u"""""""""""""""""""""""""""" 80, 133
Psiloclada clandestina u u u 77
Psilopilum australe "u.u"'u""'u,"",u,""u"""""""""""""""""""""""U"'U"" 56
Psilopilum crispulum uu""'u""u""uu""u"""""""""""""'" 9,67, 106, 147, 187
Psoroma asperella (lichen) 76
Ptilidium ciliare "'U""'U"""""U'U"'UU"'uu,"u""""""""""""""""'" u 174
Ptilium crista-castrensis ""u.""'u""u""u"""""""""""""""""""" 4, 80, 95, 153
Ptychanthus striatus 25
Ptychomnion aciculare 25,26,37,48,53,70,71, 105, 125, 134, 173, 175
Pulchrinodus inflatus """"""""""""""""""""""""""""""'U' 41, 109, 142, 150
Pyrrhobryum bifarium """"""""""""""""""""u",uU"'U'U"UU"'Uuu 16, 21, 193
Pyrrhobryum mnioides ",u"""""""""""""""u,uu",uuUU'" 19,25, 117, 174, 179
Racomitrium crispulum "'uuuuuuu.u...uuuuu"""""""," 121, 133, 180, 188, 198
Racomitrium curiosissimum 96, 99, 183
Racomitrium lanuginosum 22, 48, 61, 117
Racomitrium pruinosum "u""uu",uu",uU'U'uu""u,""u""'u"""""'" 36, 148, 149
Racomitrium ptychophyllum 48
Racopilum aristatum u.u...uu...uu.. 27,73,157
Racopilum convolutaceumu u uu..uuuu.u...uuu 13,35,55,64, 182, 196,204
Racopilum robustum U"'UU'U'U'Uuuuu"",,""""""""""""""'" 116, 121, 149, 187
Racopilum sp. 35
Radula buccinifera .""""""""u"""u",u"",u,uu,uu",uu."",u"",u"",u" 122
Radula multiamentula ""u'uuu,u,"u,""u,"",""""""""""""""""""""""""" 127
Radula silvosa ",u"u,uu""'u"""""""""""""""""""""""""""""""""" 136, 205
Raoulia sp. (flowering plani) u u u u u...uu.. 48
Reboulia hemisphaerica """""u",u'u""uuu"'uUu'u""'u,,uuU"'U"" 144, 163, 180
Rectolejeunea ocellata u,u"'u."","""'u""'u"'u"""u""""""u,""u,"U'u,,""""" 136
Rhacocarpus purpurascens 135, 138, 174, 182
Rhaphidorrhynchium amoenum 2,160,186,200
Rhaphidostichum boschii uuuU'U"""""'U""""""""""""""'U' 109, 117, 144,205
Rhizogonium distichum uuuu..uu...u 28,68,87, 101,204,208
Rhizogonium dozyanum 3
Rhizomnium striatulum 89
Rhodobryum giganteum ",u"",u""""""""""""""""",u"'u'uu","U.uU' 29
Rhynchostegium muelleri 'U'U"'U"'U""""""",u""'uU"'u."u,""'u""'u"""""'" 139
Rhynchostegium serrulatum 196
Rhynchostegium tenuifolium 140
Rhytidiadelphusjaponicus """""'U'U"""""""""""""""""""""""'U""""""'" 16
Rhytidiadelphus squarrosus """"",u'..u uu uuuu.""""'U" 124
Riccardia sp. 190
Riccia sp. uu"""""U'U""U'U"""""""'U"'U'UUU'U""""""'U"""""UU."""'U" 190
riparian habitat ...u u...u u u u u u u 172

Saccogynidium australe 131
Saccogynidium decurvum 10
Saelania glaucescens , 31
Sauloma tenella u..."""""""U...u...u u u...uu u.""""'U'U 90
Schistidium apocarpum """u",u""""""""",u 74,95, 106, 123, 129, 180(2), 198
Schistochila attenuata , 45
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Schistochila ciliata 184
Schistochila muricata 22, 131(2)
Schistochila nobilis 129
Schistochila sp. 62, 118, 188, 207
Schwetschkeopsis robustula 74
Siphonolejeunea nudipes 24, 75
Sphagnum cristatum 128, 131, 192
Sphagnum palustre 14, 155, 172
Sphagnum squarrosum 83, 102, 119
Sphagnum sp. 1, 12,37(2),42,47,62,79,102,104,162,197
Spiridens veillardii 52, 121, 151
sylvicolous habitat 191
Syntrichia princeps 27, 135, 141, 148, 153, 158, 171, 179,202
Syrrhopodon elongatus 183
Syrrhopodonjaponicus 36
Taxiphyllum alternans 62, 161
Taxiphyllum aomoriense 3
Telaranea centipes 11
Telaranea fragilis 87
Telaranea gibbsiana 67, 102
Telaranea herzogii 205
Telaranea patentissima 83
Temnoma quadripartitum 210
Tetraphidopsis pusilla 23, 32, 83, 91, 194
Tetraphis pellucida 39,47,61,67,74,91, 100
Thamnobryum pandum 158
Thamnobryum plicatulum 168
Thuidium turturobum 82, 90, 126, 157
Thuidium kanedae 84,89
Thuidium laeviusculum 84, 142, 158, 212
Tortula muralis 61, 64, 93, 101, 134, 140, 158, 166, 171, 176, 180, 194, 196
Tortula ruralis 102
Tortula truncata 74,94, 135,203
Tortula sp. 28
Trachycystis flagellaris 91
transverse leafinsertion 199
Treubia lacunosa 129
Treubia pygmaea 138, 149, 181
Triandrophyllum subtrifidum 29
Trichocolea sp. 150
Tridontium tasmanicum 112
Triquetrella papillata 38, 173 \

Tylimanthus diversifolius ; 33, 168
Tylimanthus saccatus 13, 15(2),32, 111, 125, 166
Ulota lutea 198
Venturiella sinensis 53, 73
Verdoornia succulenta 181, 190
Vesicularia ferriei 18
Warnstorfia fluitans 58, 70,80, 92, 145, 177
Weissia controversa 34, 39, 83
Weissia longidens " 210
Weymouthia cochlearifolia 38, 124
Wijkia extenuata ."""""""""""""""""""""""""""""""""""""""""""'" 7,126
Zoopsidella caledonica , 104
Zygodon menziesii 179






