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o~ {‘i ~* Yoy to Genere of Cycad
g A ¥ 10 & ol Cycads
1. Leaves twice pirnate, Bowenia

i, Leaves once pinnate—2,

2. Lesflets with & definite midrib--3,

5. Lesflets linear, eptive, latersl veins pot jrominent.
CaE
3. Leaflets ellipiie, serrate, Jatersl veins prominent and dicho-
tomously forked. . Stargeria
2. leaflets without & definite midrib--4. | |
4, leaflsts with white glunds at their beses, |
Macrozamia
4. Lesflets without any glands &t their beses—B6.
5, Leaflets congtricted al the base+—8.
6, Lenflets articulsted at buss, leaves faloate.
Herocveas
6. Teaflets not articuleted at base, lecves not olviousiy
falcates-T. i !
7. Baghises with definite ridge above insertion of
leaflete. Ceratozamia,
7. Rachises without definite ridge sbove insertion of
leaflets-—8.
8. leaflets apising at acute wentral angle, apical lecilets
less thun + the length of the centrzl isaflete.
Fneephilartos
B. Leaflete arising et wide ventrsl sngle, spicdl lesflets

nesarly same length as centrul leafliets.

5. Leaflets not constricted at the base.

Tdoon

Digitized by the Hunt Institute for Botanical Documentation



Fey to Seven Epecies of Zamia

“‘3 1. Leaflets iight gresn to 1ight yellow green—-Z.

£. Veins prominent in leaflet; leaves 60-€5 cm. long, petiole IO om,

long, leaflets 6-7 cm, broad. Z.. costaricensis
A 2. Veins not prominent in lesflet; Ieaf 85 em. long; petiole 35-40 cm.
long, leaflet 3.5 cm. broad. Z. Skirmeri

1, Leaflete dark grecn—3,
3. ILeaflets Ferruginous-puberulent beneath—4,
4, Iesflets oval, 5.5-4 cm. broad, Z. furfuraces
4, besaflets linear, C.6-0.8 cm. broad.
2. _floridana
3. Leaflets glebrous beneath-——5,

B. Lesves 45 cm. long, petiole 15-18 om, long, leailet 10-13 cm.

lovg, oblenceclate-obovate. Z. Van Houtel
¥
D 5. Lecves 85-20 cm. long, petiols 20-45 cm. Jong, lsaflets 14-20

em. leng, linear, or lanceolsie--6.
6. Leeflets entire, lenceolate, 14-17 cx. lonz, peticle 30 ci. long.
Z. integrifolia

6, Leaflets irregularly spiny margined, linesr, 18-20 cm, long,

petiole 40-45 com. long. Z. Loddipesii.
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1 Key to feven Species of Encephalartos

1. Lesves 85 cm, long, lsaflete d e, ly lobe, E-5 partite, margine raveluie,
E. herridus

1. Tesves S0 cm. long or longer, leaflsts entive to very shallowly lobed,

i:) margine entire, not revilutes-2.

2. Leaves without reduced buassl leaflets—3.

{ 3. Leaflets mntire——4.

4, Tip of Jsatflet a sherp spine, leaflet 12-14 em. long, 1 cm.

broad. E, elongatus
4. Ti; of leaflet rovnded, leuflet 18-17 cm. long, 1.5 cm. bread.
E. lshmnni
3. Lesflets with 1-8 Jdobesyithe lcde about & mm. long.
. E. lenuginosus
2. Leaves with reducod bassl leaflete—-5.
.:) 5. Petiole distinct, 1€ cm. long; 2-5 paire of reduced besal leaflets.
5. Mo distinct pstiole, B-16 pairs of reducad bussl leuflets or spines——6.
6, Leaf 220 cm. long, centrsl Jeaflet 25-28 cm. Jong.
6. Leaf 100 cm. long, central leaflet 18-20 cm. long.

E, Hildebrandtii.

Digitized by the Hunt Institute for Botanical Documentation




U

Eey to &ix Spscies of Cicas

1. Lesves ucually 20C om. or xore long—-2
2. Yargin of lsafletis undulste, terpinel leaflet B-10 cm. lung, cantral
leaflet 55 em long; petiole €5 cm. long, with sbout B8 padre ol spines.
G. tonkinensis
fj 2, Margin of lesflet smooth, terminul leaflet 1% cm. long, centiel leaf-
let 30 cm long,; peticle 50 em. long, with 22-24 peirs of spines.
1. Teaves shorter; 160 em. or less-—-3.
3. Peticle snd raehis without spinet, or if spiny, not more then 2 pairs
of spines on the petiole. €. Ra
%. Petiole and rachis spiny(5 pairs or morve on peticlel——4.
4, Leaflet =ith revelute margin, 15 em. long or less.
C. revoluta
.::). 4, Lesflet with smooth merging, 18 cm. long or move-—5.
5. Leaf 7O em. lone, peticle 10-12 cm. long, with 8-9 peirg

of spines; leafiet 18-20 cp. long, C.3-0.5 em. wide, terminal

leaflet §-10 em. long; berk definite, undivided.
C. Micholtzii
5. lesf 160 om, lons, petiols 55 cm, long, with 15-16 peirc of
gpines; leaflet 35 cm. long, 1.5-1.5 cm. wide, terminel Jeallet
18-20 em. long; no evident bark.

G. civeinuiic
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Key to Two Species of Dioon

1. Teaves 140-150 cm. long; the leaflets serrate, 15-20 cm, long.
D. spinuloss
9, Iesves 75-80 cm. long; leaflete entire, 10-17 cm. longz,
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Pescription of Consg of Cyecadales

1. Bowenia

Stapinste strobilus: small, ovoid to oblong-cylindrical.
Microsperophnyld: broadly cbovate—cuneate, short-stelked, ajex
u‘um.avara-:ly hexagono-peltate.

Ovulste strobilus: much lerger thun steminate, coblong-globose, with
compact sporophylls, in spirals of 6.

Megasporophvll: broad &t the spex, rather thick, truvncste, with one
ovule and seed on each side.

Distribution: Confined to nerthern Avstrslia.

Habitat: In open forests or savennahs, rather xerorhytic.

Number of species: one, with one variety, sp. B. spectabilis, and

var, serrulats,

/ =X ?—-—ste:'ile portion

SV
[ ovule

megasporophyll
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2. Cycss,
Staminate strobilus: more come conpect then female; oblong-ovoid.
Microsporophyll: cuneiform, somevhat acuminate.
Ovulate strobilus: termingl, in center of the vegetative Trunk,
#egusporophyll: Imbricuted, stipe linesr, sterile blade lanceclet—
ovate to cbovat-rhenboid, scuminate, crunﬁte,luarltic‘ulhte, cristate to
pinnatifid, bearing from 2-meny ovules.
Distribution: Indisn Ccean, Southesctern Asis, Austral Asis and Oceania.
! Habitat: Tropical forests to temperate regions in India, mesophytic.

| Number of speciss: Eight

panded sterile portion

vule

megdsporophyll G. circinslis
miercsporophyll
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T, Slangeris
} St ate strobilus: oblong, smooth, compact, jrodvced with only

reduncle arieing from soil & short distence
JMicrosporophyll: shortly stipitate, broadly cuneifcrm, spex trisngulsr
to' sub-rhomboid,

gvulate strobilus: oveld, smooth, the gpercphylls lmbricated.

Yejmsporophyllsconeuve, subcordate, the ovules somewhat sunken in base
ef lobes.

Distribution: Confined to southeactern Africa (Natal)

Habitat: open, ssvanneh-like forest, xerophytie to mesophyilc.

I Nuimber of species: One, &, paradoxa

microsporophyll

megesporophyll
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TEEhaey

4. lscrozsmic
Steminate Strobilus: elongate, cvlindricel
Microsporophyll: Cuneate ic obovate-iunccolate, epex rhomboid-peltate
to acuminete to rounded,
Ovulate strobilus: oblong teo ovoid
Megasvorophyll: pecunculste, 1 ovule berne on ach sife, rhombold-
peltate to peltste apominate.
Tistribution: Southeastern, centrsl (near lerge lakes) and south-
western Ausiralia.

Habitat: Ususlly in regicn: of moderete to plentiful rainfell,

Number of species: Nine.

sporangla

megasporophyll

M. Denisonii
microsporophyll
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5. kigrocycas

Staminate streobilus: oblong-oveid, sbout 1 foct long, compect.

Moga

¥iexesporophyll: In spirals, the tips blunt, sub-guadrangulsar, end sosetimes
furrowed, the entire outer portion of the sporcphvll covered by & dence
mass of closely appresse d grayish huirs, long stelked and perpendicular
to the axis of the cone, the outer pertion guite convex, v uslly 4-
ridged.

Microsporophylls: Basal 2/% densely covered with sporangis, the apiesl
third gray-tomentcse ené prominently ridged along the medien line,
obtusely pointed,

Districution: <Confined to the western end cof Cuba.

Habitat: Tropical ruinforesi.

Number of species: One, M. calccoma,

sporangia

viule

megasporcephyll microsporophyll
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€. Ceratczemia

Stuminete strobilus: Cylindriesl to narrovly elongate, not compact.

Micrcsporophylls: cuneiform, sterile part pyrusd ul-truncate to svb-flat-
tened, Tips of sterdis] portion usnally bicornute.

Ovulate strobilus: ellipscid, compact.

shori-pedicsllate, one ovule on esch side, the tips

bicornute.

Distribution: Mexico and Central America
Habitat: Sub-tropicsl to tropicsl forests, from mesophyiic to extremely

wet conditions, tuit probebly on very well-dralned seils.

Two forms of microsporophylls
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= 7. Encephalarios
Steminate strobllus: cylindrical to otlong-cylindriecal.
Wicrosporephylls: microsporangis covering bolh siies BXXEXTER but with
& prominent contrsl nerve, cuneats, sterile part &t the apex rhomboid-
tetragonel to hexsgonsl peltsate.
Ovulete strobilus: Oveid to oblong ellipsoid,

Megasporophyll: pedunculstg, peliate, bioyulaie, rhombold, pyramidel

truncste to spophyicid.
Distribution: southesstern and centrel Africa.

Hebitat: Open ssvansh countrr, rather dry.

E. Iehmannii

microsporophyil

sporophyll

x5

iy
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B. Zemia

Steminate strobilug: =longete-ellipsoic, rather compacl, Eppear-ug
above-ground on & shurt pedicel.
Mierosporophyll: pedicelinte-peltate to cuneiform (eltate

Cvilate strobilus: ovoid to ellipsoid, shori-itslked, very compect,

from under-ground rhizomes.

Megasporephyll: tips rhombeis or subguadrengular, sithout any lobes
covering the ovules.

Dietribution: Southern Floride, Vest Indies, scuthern Mexico, Central
America and Pexx South Americe to Peru Veneruels, Emcdexx Columbis snd
Nerth central Brazil.

Hebitet: In xerophytic to mesophytic condition., mosily in open forestis.

o Kumber of Species: 26, with verisble numbers, up to four in gouthern

Florida.

7amia puricuta
mierdsporophyll
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€. Ddoon

Sporophylls densely covared with & long tomentum.

The megasporophyil mostly with & very long attenusticn st the tip.

Megaspora gia borne st buce of lobes which do not extend downward.
Microsporophylls long triznguler, the tip, in end view, breadly trisggulsr.
Distribution: Fountd only in Nexico and Guatemcla.

Habitat: D. edule and D. spinuloss prefer & rether dry cliuate, with

well drained soils; but D. Fringleii is found only in tropical rain forests.

MNumber of species: Three, mentioned above.

-gterile tip

- Digitized by the Hunt Institute for Botanical Documentation
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Hota:

The authcr wishes to thank hiz meny friendefor sscisvence in
compiling this work. FEspecial mention must go to the following:
1, J. Schuster in Engl. Pflanzepnr. Heft ©9, IV.I, 1852
2, Bentham, Flora Australisnsis, Vol. 4,248-254, 1875
%. Hemsley, Piol, fCentr.-fmer. Hot. § & 5: 100-185, 1888-1886

4. Rudelf Earloth, Flora of South A frica 92-100. 1813

Pavid J. Hogers
Vissouri Botunicil Gaerden

28th dey of January, 184€
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1949 Gymnosperm Exam

1. Construct and label a phyletic chart for the Gymnosperms,
ineluding Cycads and fossil groups. ( 10 points)

2, Some suthors place Podocarpus as related to Taxus and Torreya.
Why ? In what fundamental character 1s it unlike them ? ( 4 points)

3. One theory concerning the origin of the Anglosperms dedves them
from living Oymnosperms, What Gymnosperms are involved in this
theory and why ? ( 4 points)

4, Of the lesves examined in class which was: the most xeromorphic ?
the most mesomorphic ? the most unusual ? give three peculiarities
of the unusual one. ( 8 points)

b6, Identify to genus or to genus and species the 15 specimens given,
Those to be ldentifled to genus only are so marked. ( 15 points)

6. List six of the conifers glven in clasa that grow in North carolinn.
6 points
7. List four of the conifers given in class that grow in the sftate of
Washington. ( 4 points)

8. Construct a checkerboard as given and f1ll in the squares, using an
X to indicate the presence of a character. ( 49 Points)
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0\‘7& - KEY TO ORDERS OR FAMILIES OF GYMNOSPERMS
A 1. Broad leaved trees, shrubs or liasnas with ovules borne in whorls or
spirals of 2-msny, each ovule on & separate peduncle, not in cones——2
2. Ovules born on long pedicels, usually 2, sometime 3 on & single
pedicel and sessile; leaves flabelliform, sometime bi-lobed, the
venation oviously dichotomous. Ginkgoales
2, Ovules borne individually on short peduncles, on a pedicel with
2-many ovules, leaves ovate or elliptic,‘acuté’ or acuminste, the
venation pinnate. Cnetales
1. Leaves linear, scicular, narrowly elliptic to redimentary scules,
compressed or loosely arranged; ovules solitary and arillate, meny in

woody cones, or few in succulent cones. 3

3, Ovulee 1-2 not in cones, usually only one developing into & mature
seed with either a dry or eventually fleshy ccet, more or less
3 surrounded by a fleshy cup like aril, or by a succulent scale,———-4
4, Ovules at maturity covered by the fleshy peduncle; leaves linear,
spirally arrenged, peciinate; staminate flowers in stalked globose
heads or borned singly. Texeles
4. Ovules at maturity su-rounded by the incleosing fleshy ovuliferous
scule, leaves linear to narrowly alliptic; spirally erranged, not
pectinate; staminate flowers in catkin like strobili.
Podocarpaceae
3. Ovules in a cone, on under surface of &n ovulifercus scale, usuelly
few-many, sever:l developing into mature, dry seeds.——————————-5.
5. Plants with rush-like stems, leaves reduced to rudimentary scales.

Ephedrales

5. Flants woody, stems more or less erect, leaves acicular, linear

= to narrowly elliptic. 6.
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@ §. Plants strictly dicecious, leasves spirally arranged and crowded,

ususlly spiny-tipped; cones loose, the ovuliferous scale with a
long (about 3 cm.) recurved, attenvated, fused bract.
Araucariaceae

6. Plants mostly monoeciou& (except in Juniperus, with some
dioecious species); leeves varicus, in fascicles or free,
whorled or spiral srrangement, compsct or loose; cones woody
or fleshy, the ovuliferous scsle with bracts variously fused
or free, but not so long nor so strongly recurved ,———————T.

7. Leaves acicular, linear, (in Pinus, fascicled) spirally

arranged. B.
B. Cone scales linear, sczles and bracts separating at
maturity; seeds terminally winged or wingless,
D buds scaly. Finaceae
8. Cone scales peltate, scales and bracts partially fused
at maturity; seeds laterally winged, buds not scaly. |
Taxodiaceae

7. Leaves scale-like or awl-shaped, decussate.

Cupressaceae
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GINKGOALES e
1. Ginkgo Keempfer
Dioecious.
Ovules 2 -3 together on long peduncles, the mature ovule surrounded
by a fleshy outer integument, the inmer integument stomy, the ovule
yeldew when ripe.
Microspores bornme in & sporangium with longitudinul Hehiscence; 2
sporangia borne terrinally con & short pedicel, several pedicels
together forming & lcose, catkin-like strobilus.
Leaves borne on long petioles, flabelliform, margins wavy, sometimes
deeply bilobed, with a symmetricel dichotomous venation, coriacecus,
on either long or short shoots.
Twigs of long shoots with smocth bark, or short shoots with roughened
surfaces.

Distribution ahd Habitat: one species end several varieties of large

trees of uncertsain origin, but probaebly native to China.

Drawing, plate 1.
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GNETALES

1. Gnetum L.

Dicecious

Ovules borne in whorls on axillary peduncles. The mature ovule 1.5-
3.0 em. long, ellipsoid, borne on & short stekk, the outer coat succulent,
the inner stony.

Staminate strobili axillary in small catkin-like inflorescences, the
whorled flowers in compact bunches, leaving definite spaces on the
stalk.

Leaves in decussete pairs bornme on short stalks or long shoots, ovate
or elliptic, about 15 cm. long, 8-12 cm. brecad, acuminate, venation
pinnate.

Distribution: approximately 33 species of smsll trees,sshrubs or
lianas from tropical regicns of both hemispheres.

Drawing, plate 12
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KEY TO TAXALES
1. Mature ovules up to 1.3 em. leong, the fleshy intepument forming a cup
over the basal portion of the ovule, Male flowers in stslked, globose
heads. Taxus

1. Bature ovules 2-3.5 cm. long, the fleshy integument completely covering
the ovule; male flowers single, not in heads.

Torreya
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TAYALES

1. Taxus L.

Ovules borne separately &nd sometimes terminally, the msture ovule
partially surrcunded by the outer fleshy integument, the inmer inte-
gument forming & bony shell surround the seed.

lale flowers in stalked globose heads, arising from leaf axils.

leaves spirally arranged, spreading all around, but pectinate, linear,
acuminete, & single vein prominent on both surfaces, decurrent.
Distribution and habitat: Seven species of evergreen gtrees and shrubs
in North America, eastern Asia and Asia Minor.

Drawing, plate 2
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2. Torreya Arnott. i
COvules 2 or 3 together, axillary, the mature ovule drupacecus, the
fleshy outer integurent completely surrounding the embryo, the inner
integument steny.

Male flowers bornme singly, not in heads.

leaves linear, acuminate, alternate or opposite, decurrent, persistent.
Distributicn snd habitat: 3-4 species of evergreen trees of California,

west Florida, China and Japan.

Drawing, plate 2

Digitized by the Hunt Institute for Botanical Documentation




(8)

PODDCARPACEAE

1. Podocarpus L'Heritier

Dicecious

Male flowers axillary, forming dense, narrow, cylindrical catkins.
Leeves veriable, densely crowded or distant on the branche., spirally
arranged, linear, membranous, tip rounded or acut.

Distribution: about 85 species of the southern hemisphere and extending
into Japan, China, India, the Melay States and the Philippine Islands.

Drawing, plate 12
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EPHEDRALES
1. Ephedra Tournefort

Cones fleshy, red when fresh, borne in leose strobili on a branched
axis which hangs downward, or indivkdually on separate stalks,

Male spikes borne cn shoots which arise in the leaf axils or branches
of the current year or of & previous season.

Leaves reduced to scule-like projections, whorled athe nodes,

Stems of a reed-like nature,

Distribution: on all continents except Austrzlia, in verious habitats.

Drawing, plate 13
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KEY TO ARAUCARIACEAE
1. Leaves alternate or opposite, relatively widely separated on stem;
cones compact, 2.5-7.0 cm. long, the bracts not obwvious.
Agathis
1. Leaves spirally erranged, inserted on stem so &s to appear imbricated;
cones loose, up to 20 em. long, the bracts 3 cm. long, attenuated,

recurved. Araucaria
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ARAUCARTACEAE

1. Agethis Belisbury

Cones almost sphericsl, from one to three inches in diameter, solitary,
ersct, and produced near the top of the branches on stout peduncles.
Scales broad, spreading, wedge-shaped, thick, leathery, closely im-
bricated, smooth, and beccming smeller towards the base of the come,
thicker externally towards the apex.

Seeds sclitary, wedge-shaped and brovn, with & thin, transparent wing.
Leaves elternate or oppositc, relatively widely separated on stem,
linear, lanceolste or elliptic, acute to acuminate, coriaceous, 8-10
em. long, 2-3 cm, wide.

Distribution: tall, evergreen resinous tress with massive, cclumnar
trunks, natives of New Z ealand, Australis, New Cazledonia, Fiji,
Fhilippine Islands, end the Mslay Peninsula.

Drawing, plate 6
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2. Araucaria Jussieu

Diocecious

Cones globular, up to 20 cm, in diameter, made up of numerous loose
scales, Cecales fused to the adexial surfece of the recurved, long
attenuvated bracts. Bract ending in s very sharp spine.

Leaves scale-like &nd spirally arranged, persistent for 10-15 years.
Broadest toward the base, lanceclate, acuminate, ending in & sharp
spine, arranged in a close, tight spiral.

Distribution: evergreen trees confined to the southern hemisphere
and occurring in South America, Australia, New Guinea, New Caledonia
and the New Hebrides, and Norfolk Island.

Drawing, plate 6
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KEY TO PINACEAE
1. Leaves acicular, 1-5 born in fascicles.
Pinus
1. leaves linear, on short shoots or main stem, not faseicled-———mmmem—aal
2. Leaves deciduous, on the growth of the season borne sinzly in remote
spirals, on older growth recurring only in clusters on short spur
ghoots. Larix

2, leaves persistent, consistently arranged in same method on young and

old stems. 3

e

%, Cones pendent-

4, Bracts shorter than the ovuliferou scales. 5.
5. Leaves sessile. FPlicea !
5. Leaves petiolate. Tsuga

4, Bracts longer than the ovuliferous scales.

Psepdotsuga

5. Cones erect. Abies
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PINACEAE

1. Pinus L.

Monoecious

Cones borne in leaf-axils, scales woody, the ovules (2 per scale)
borne in slight depresiions on the adaxial surface. TUsually the
integuments become long and wing-like, membranous or coriaceocus.

The bract fused to abaxial surface of ovuliferous scale, evident only
as & short terminzl protruberance, sometimes taking the shape of a re-
curved spine.

éi‘.aninat.e strobilus compact, catkin-like, terminal.

Leaves borne in fascicles on short stalks, one to five leaves in each

fascicle; needle like. The short stalks Spira:lJ:y arranged Twigs
p{/\/?v_); ,_,b.s.u...?/:/.‘..(_,.z 4&.-4&‘_,--1’»._;_.

:}-fl\; o aunsn z.r‘ ‘T_- u;u,r_&_g,,g_,a -k

Distribution: from near the li.nits of tree growth in the northern

usually stout.
hemispheres to the subtropicsl forests of Indis, Burms, Sumatra, Phili-

ppines, Britisht Honduras, the Bshamas and Canary Islands.

Drawing, plate 3
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2. Lerix Link.

Monoecious

Cones small.5-1.5 inches long, covete, axillary, usually with only a
few leathery, persistent scales which ar much thinner toward the
mergins., Bracts longer or shorter than the scsles, unevenly notched
on the edges, ovate, or lanceclate.

Male cones very small, appearing as buds.

Sceds small, with leathery covering and wings.
Leaves deciduous, linear, fasciculate or in loose, remote spirals.

Distribution: colder parts of Europe, Asia and North America,

Drawing, plate 3
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5. Picea Diet.

Monoecious

Ovulate strobili terminal, erect or nearly so, growing on upper side

of brarches. Scales deciduous, bracts dorsal, snd either enclcsed by
or projecting beycnd the scales.

Staminate strobili ersct or pendent, consisting of numercus spirally
arranged stamens, axillary on shoots of the previous season.

Leaves spirally arrenged, more or less pectinate, or extending from
all sides of the twigs, linear or nearly acicular, flattened, laterally
compressed, or more commonly 4-angled, persistent.

Distribution: 40 species of trees restricted to the cooler regione of
the Northern Hemi:zphere, preponderence in China.

Drawing, plate 4
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4. Tsugs Carriere

Monoeclous,

Ovulate flowers erect, terminal on lsteral branchlets, consisting of &
number of membrenous bracts, each subtended by a nearly orbicilar
scale with 2 basal ovules, Bracts and seales of nearly the same length.
Cones pendent, globose to cvold, subsessile, maturing in 1 seascn.
Bracts inconspicuous rarely exserted.

Staminste strobili axillary, globose, consisting of & number of short
stamens.

Leaves spirally srranged, but 2-ranked, linear, flattened groved above,
margin freguently serrulate above the middle, apex blunt.

Distribution: 10-14 sppeies of evergreens, usually pyramidsl shaped
trees confined to forests of castern and western North Americe, Japsn,
Formesa, China and the Himalayas.

Drawing, plate 4
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5. Psuedotsuga Carr.
Monoecious

Ovulate strobili conical, terminsl or axillary, composed of several
spirally srranged, imbricate, 3-lobed bracts each subtended by & smell
ovate scale with 2 basal ovules.

Cone ovoid-cylindrical pendent, maturing at the end of the lst season,
the conapicuous 3-lobed bracts longer than the rounded scales.
Staminate strobiliaxillary consisting of & number of spirally arranged,
short-stalked,subglobose anthers.

Leaves spirally arranged, linear, grcoved on upper surface &nd with a
broad band of stomata on each side of the midrib below, apex blunt to
rather sharply pointed, persistent.

Distribution: four or five species of trees widely scattered throughout
the forests of western North America, southwestern Chine, Japan and Formosa.

Drawing, plate §
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6. Abies L.

Moncecious

Cvulete flowers consi ting of erect strobili compe ed of many bracts
each subtended by a large scale with 2 inverted basel covules.

Cones erect, maturing at the end of the first seascn; scales thin,
broadly fan-shaped, particularly near the center of the cone, longer or
shorter than the bracts; bracts epiculate, often shouldered, both
gsceles and bracts together deciduous at maturity leaving & mostly bare
spinelike axis which frequently persists throught the winter.

Staminate strobili appearing from buds of the previous seasocn, &nd borne
on the underside of the lower crown branches in the axils of the leaves.
Leaves spirally arra ged, often more or less pectinate, sessile, linear,
flattened in crose section, or rarely 4-angled end then grooved atove,
with numercus lines of sicmata on the lower, apex usually notched.
Bruised leaves emit an odor of turpentine, Persistent, and on falling
leave a characteristic disc-like scar on the shoot.

Distribution: evergreen trees confined to the temperate regions of the
northern hemisphere, but widely distributed in Europe, N. Africa, Asia,

from the Himalayas northwards and North America.

Drawing, plate §
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= KEY TC TAYODIACEAE
I 1, Leaves double, whoried, 1€-15 cm. long, with a small scale-like leaf
at the base of the long leaf. Sciadopitys
1. Leeves single, spirelly arranged or opposite and decussete, 0.3-1.5 cm.
long, &ll alike, or of 2 or 3 different sizes 21d positions,——————-2
2. Latersl branchlets ard attached leaves deciduous (exceptxT. mucronstum,
which is partislly evergreen). Moist babitats, southeastern

US and Mexico. Taxodium

1]

2. Latersl brarchlets and leaves persistent.
3. Leaves up to 4 cm. long, branchlets growing from the apex of
previous season's cones’f Japan., Cunninghamis
3. Leaves smaller, not longer than 1.5 cm.; branchlets from
axillary buds, mot produced from apex of cone &xis,—————-———————-4

D 4. Leaves opposite and decussate, somewhat aciculsr; Japan and
China. Cryptomeria

4, leaves spirally arrenged, linear, or scele-like.
5. Cones aboui 4-5 cm. long, very woody and tough, leaves of
5 kinds, those of the main branches longest, somewhat
boat=shaped; Oalifornis, 5000-8000 ft.
Seguoiadendron
§. Cones about 1.0-1.5 cm. long, woody, but not tough; leaves

of two kinds, both linear, flsttened.

Seguoia
'x (_m-: 5 (. f_:’"} v = 'sf_ y ,"2'._:".' at, an ,I ﬁ‘l Py P 144 7:/"
. : ¥ 4 s N/
:,{,.-'_.' - W A ANJ f .'. 4“ ¢ - ‘I-'{-'L r

A, >
pA AL (e Bgrns |
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TAXODIACEAE

1. Sciadopitys Siebold.

Cones elliptic or cylindrical, obtuse &t the ends, 2-4 cm. long. 1.5-3.0
cm. in diameter; scales regularly imbricated, wedge-shaped, irregularly
reflexed along the outer edges; bracts small and adhering to the scales.
Seeds seven under each scele, with & coriaceous covering, tapering

into membranous wings, attenuating to the base and apex.

Leaves of two kinds (1) small, scsle-like, triangular0.3-0.5 cm. long,
(2) leaf-like shoots or cladedes, often culled a double leaf in whorls,
linear, 10-15 cm. long.

Distribution: found only in Japan.
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= 2. Seguoisdendron Buchholz.
Cones ovoid to ellipsoid, 5-6 cm. long, 3—4 cm. in diemeter; scales

spirally arranged, wedge shaped, bracts competely fused with the scales,
forming & terminal depres:zion.

Seeds 5 under each scale, wingless.

Leaves spirally arranged, of three sizes. Those of the clder twigs
broadest at the base, about .5 cm. long, those at the nodes cuneat,
about .5 em. long, those on the younger twigs linear, boatshaped,

the depression toward the exis,

Distribution: large trees up to 200 ft., in & zstrip about 250 miles
long through the south central Sierra Nevadz Mountains from Tulare to
Placer counties, California. Altitudinal distribution: 5C0C-8000 ft.

| Drawing, plate 7
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5. Seguoia Endlicler

Cones ovoid, terminsl, 1-2 cm. long, about 1 cm. in diameter, with
few scales. Scales and bacts completely fused, as in Sequoiadendron,
but much smaller.

Seeds five per scale, with a narrow wing.

Leaves spirally arranged, of 2 sorts; those on lateral branches
1-2.5 cm, long, linear or lanceclate, pectinate, zpex acut, decurrent;
those on leaders and fertile branches up to 2.5 cm. long, oblong to
ecicular, in several runks; apex incurved, sharp-pointed.
Distribution: trees up to 3564 ft. in height, from southern Curry
County, Oregon south along the coast to the Sents Lucia Mountainmm,
Monterrey County, California. Altitudinal distribution: sea level
to 3000 ft.

Drawing, plate 8
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4, Cunninghemia R. Brown.

Cones glovose, 0.5-1.0 cm. long, terminal, the next year's growth con-
tinuing thru the axis of the old cone; scales 0.2-0.4 cm. long, not
woody, somewhat obovate, tips spiny scuminste, the margins serrulate;
bracts not obvious.

Mazle flowers in terminal clusters or catkins. Fach cluster about 0.8
cm. long. .

Seeds 3 to each scale, thin, surrounded y a& thin membranous wing.
Leaves spirally arranged, those on the main axis standing out from
all sides of the stem, those on the under-side of the branches turning
upwards by a basel twist so that all appear to spring from the sddes
of the shoo}., persistent, lanceclate, 2.0-4.5 cm. lon:g, acute,
usually spiny.

Distribution: trses up to 150 ft. high, in China and Japan.

Drawing, plate 8
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5, Cryptomeria Don.
Cones orbicular, 1.0-1.5 cm. in diameter, terminal; scales 20-30,

attached to & more or less compressed axis, stulked, two spine-like
processes at the apex.; bracts fused with the scale for the greater
part of its length and showing &s a recurved point on its outer surface,
Seeds 5-5 under each scale, irregularly trisngular, with a very small
wing.

leaves spirally arranged, decurrent, 0.3-1.0 cm. in length, showing
great variability on the twigs, those of the larger twigs usually much
smaller than those of the ultimste branches.

Distribution: trees up to 150 ft. hish, occuring in Japan

Drawing, plate 9
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=N 6. Texodium Richard
Cones globular, resinous, 1-2 cm. in diameter, pruple-brown when mature,
scales somewhat flechy, fused completely with the subtending bracts,
Seeds two per scale,
Staminate flowers borne in large terminal inflorescence, the inflores-
cence about 18 cm. across.
leaves mostly deciduous, but in one variety , semi-evergrsen. Spirelly
arrarged, but appearing distichous on the deciduous shoots, mostly
acicular, 0.2-1.0 cm. long, acut.
Distribution: three species, natives of North Americe: two in the
southeastern US and one from Mexico.

Drawing, plate 9
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KEY TO CUPRESSACEAE
|| s 1. Cones not opening at meturity, the bracts forming & fleshy covering
over scele, having & glaucous, waxy coating.
Juniperus
1. Cones opening at maturity, woody, without glaucous, waxy coat.,———2
2. Cones narrowly ellipsoid, 2-5 peirs of opposite, recurved bracts at
base of cone. Libocedrus
2. Cones ovoid, wilhout opposite, recurved basal bracts.———————————35
3. Leaves and branchlets flattened laterally sc as to give &
vertical orientstion. Chamaecyparis
3. Leaves and branchlets varlously arranged, but without vertical

o

or lateral orientation.
4, Cone sceles alterretely larger ard smeller, obovate; leaves
mostly fused to branchlets, the free portion cunea te, tip
| : cuspidate, Callitris

4, Cone scales more or less the same size, elliptic or peltate;

leaves awl-chaped. L

§. Cone scaules peltate, 5 in a cone.

Cupressus
5. Cone scales elliptic, 6 or more in a cone.

Thuja
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CUPRESSACEAE
1. Cupressus L.

Cones globose, 2-5 cm, in diameter, woody, maturing in the second year;
scales 6-20 per cone, peltate, with a central boss or mucro.

Seeds 6-20 on each scale, compressed with narrow lateral wings.

leaves persistent, scale-like (often awl-shaped on juvenile or vigorous
growth), decussate in 4 uniform ranks, or the lateral pairs boat-shaped
and the facial pairs flattened; finely serrate on the margin and com-
monly glandular on the back.

pDistribution: about 12 species of trees amd shrubs found in western
North America, Mexico, the Mediterrapean basin, the Himalayan Mountsins
end western China.

Drawing, plate 10
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2. Ct yperis Spach.
Cones globose, 0.5-1.0 cm. in diameter, leathery, or scmewhat fleshy;

scales usually 6 on each cone, peltate, each with & central boss.
Seeds usually 2, but sometimes 5 on each scele.

Staminste strobili cylindrical composed of numercus decussate stamens,
each with 2 to 6 subglobose anihers.

Leaves persistent, sczlelike, decussate, ovate, acuminate, entire on
the margin, the lateral peirs boat-shaped, the facisl peirs flattened,
on terminal shoots linear-lanceclate or needlelike, spreading.
pistribution: about six species, three native in North America, and
the others natives in Japan and Formosa.

Drawing, plate 10
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3. Csllitris Ventenat

Cones obovoid to ovoid, 1.0-1.5 cm. in diameter, terminal; scales
€-8, woody, attached in one whorl, xmmx obovate, tips acute, the
slternate scales smaller; bracts absent.

Staminate strobili small, 2-3 mm. long, 2-3 flowers in each strobilus.
Seeds oblong, 2-8 on each scale.

Leaves scale-like, whorled, clasping and decurrent, the free porticns
cuneat, tip acute.

Distribution: evergr en trees and shrubs of Australia and Tasmania.
Drawing, plate 10
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4, Libocedrus Fndlicher
Cones erect or pendulous, ellipsoid, pointed, with 4-6 basel bracts;

scales &-6, oblong, woody, with & partly fused, recurved bract., Tip
of bract acuts.

Male flowers terminal, oblong, with 6-20 stamens.

Seeds 1-2 on each scale, 2-winged.

Leaves scule-like, small, of 2 sizes, those of the main stem longer
than those of the secondary and tertiary branches, clasping, whorled,
the tips cuspidate.

Distribution: nidne species of evergreen trees widely distributed in

western North America, South'America, Chinu, Formosa, New Guinea,
New Zealand end New Caledonia.

Drawing, plate 11

(31)
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Thja L.
Cones before opening ellipsoid to ovoid, terminal erect; scales 5-10,

more or less membrancus woody, ovate; bracts and scales completely fused.
Male cones very small, terminsl.

Seeds 2-3 or 5 on each fertile scale.

Leaves and upper stems flattened, the leaves decussate, flattened
laterslly or dorsi-ventrally, depending upon its positien.

Distribution: Seven species of evergreen trees or shrubs native to

China, J:epen, Formosa and North Emerica.

Drawing, plate 11.
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6. Juniperus L.

Monoecious or diocecious.

Cone x fleshy, oveid. The fleshy part being the enlarged and eveloping
bract of the ovuliferous scales; scales 6-12.

Male strobili composed of numerous stamens on a central axis, each
stemen with 2-6 globose pollen chambers.

Seeds 2 or more, rarely 1,

ILeaves on young plants spreading end awl-ghaped, on adult plants either
awl-shaped and spreading or closely pressed and scele-like, or evenly
acicular,

Distribution: about 45 species of northern hemisphere from the Arctic
circle to Mexico, West Indies, Azores, Canary Islands, North Africa,
Abyssinia, the mounteins of E. Tropical Africe, Himalayas, China énd
Formosa.

Drawing, plate 1l1.

Digitized by the Hunt Institute for Botanical Documentation




®)

PLATE 1
|
BT T S — %
’ :;
Staminate _....._._._.'r,‘\';_j'l
inflorescence e o
-
mc]- i -
-1, (L — :
Ginkgo biloba ]

Digitized by the Hunt Institute for Botanical Documentation



{ Y-
| v A~
' ==—cup-shaped i
~ 7 integument ‘
Mature seede x 1 SN
- R ~ :
\\} ¥ |
oy :
7 |
x 1.5
Taxus
.,_if(-—-stamat-a flower x 1
™
D
< P e
LN
\ ¥
e ti Ovule x 1

=—--geuminate tip

Digitized by the Hunt Institute for Botanical Documentation




staminate strobili

A7 .,_;_-::-'-""—needlen
] 1 i_.{f—maciclo
il
——-—ovulifercus scele
————short shoot
b
AR : ey
Staminate flower-— | ovuliferous
scale
Lariz x 1 x2
abaxial
x3

®)

Digitized by the Hunt Institute for Botanical Documentation




2

=

ovuliferous scale

x 1.3

i

Teuga

D2
PLATE 4
D)
: .’ 4
&ly
N 4 ‘&/‘_’
4 ‘-‘.‘..I
i .
g~ 1Y
|

\ q
A\ '.‘:'"I '/_’_.’
scale without bract
abexial
x 2

Digitized by the Hunt Institute for Botanical Documentation




- | Digitized by the Hunt Institute for Botanical Documentation

1 b R



rl'-h\ \ ( __,.’ " //
N e
ovuliferous f
scule Pistillate strobilus
Agathis x 1

—-—Pistillate strobilus

scule-like leaves

- ——=bract
L4

LW
\ ,."' ovuliferous scale

)

Araucaria

Digitized by the Hunt Institute for Botanical Documentation




)

~ -—whorled double leaves
—

Sciadopitys

pistillate strobilus
x1.5

Sequoiadendron

ovuliferous scale

Digitized by the Hunt Institute for Botanical Documentation




i — e ——
PLATE 8
i)
Stamimte 'flowar"
x2
o
x .75
S

Digitized by the Hunt Institute for Botanical Documentation




Cryptomeria

Taxcdiim with pistillate cones

Digitized by the Hunt Institute for Botanical Documentation




PLATE 10

a \"' ‘
By 9
= e
)
0\
L
LS )
|
R
W)
Cupressus

%o o

N

A\
Y
1]'
I

- |

Bhamsscyparis

=\ 7]
SN
{4 A
S \\
N
W \y
callitris

®)

Digitized by the Hunt Institute for Botanical Documentation




Digitized by the Hunt Institute for Botanical Documentation

- .




~ Digitized by the Hunt Institute for Botanical Documentation

e e . — =




PLATE 15

&
\!
\
i ¥
Y .
7 !I 1
. |
i
\ -.
\ | ~————pistillate strcbilus
el ',.T'
A
.9. 4 \
R At
=ANN
D \
\
‘\;:?' 2
Fphedra

Digitized by the Hunt Institute for Botanical Documentation




Aok r‘fumﬁﬂui‘l"?
£ I 5

\:a urwl;f’auu.x seale oft

ﬂ-barﬁwew

T b

Presa ¥ 1
n,f] ay e L B

~ Digitized by the Hunt Institute for Botanical Documentation



vl feracse seake

~ Digitized by the Hunt Institute for Botanical Documentation



O

P-Sebldo-f.& u_.ra o

—Lute

3 Ep:&a_wn‘ 75 —-—W—hypo -rgvm e
{8558

Arasecaria
raphia
— Uy Fin
3 : 135255 %
Ceianc NG Sk 7R
- > e
S‘.' { 1‘ [
cladey

Digitized by the Hunt Institute for Botanical Documentation




o s
- Digitized by the Hunt Institute for Botanical Documentation

e



@)

)

ol I C.M;Tj

Cunning houiv o

Digitized by the Hunt Institute for Botanical Documentation




N T

Mt vyt 1 e i

Digitized by the Hunt Institute for Botanical Documentation

g
ot

L



— e e e e ey

| Digitized by the Hunt Institute for Botanical Documentation |



___ Digitized by the Hunt Institute for Botanical Documentation



e — e _I'l

_____ |

Digitized by the Hunt Institute for Botanical Documentation




T e

___ Digitized by the Hunt Institute for Botanical Documentation




of Hs i 'M

___Digitized'by the Hunt Institute for Botanical Documentation




i I
|
1
|
|
o
[
|
}l
|
|
Il

B S 3 e

| Digitized by the Hunt Institute for Botanical Documentation

%
.



B : EEy 22 - ~

(EES _DIthJzed by the Hunt Institute for Botanical Documentation-
_—




— ——— s — = “mzm—ﬁ

=0 Saa MaslUickar The Stud Havdbos ke ot SriTigh LL'F"-{"I‘-“Q

of Bryologyj from ReI.ivans (H8)} and from Dartren,
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i"ﬁ'“"_ mmmwwmmvmmvmm

#e Prostrate, ususlly with dopeiventral symetryj capeule splite
longitudinally; rhizolds without trensverse wallsj leaves (if
manm.mmm-mm
elongateds De NEPATICAB

nMMﬂﬂtmme“nuﬂ
rhigoids septate; leaves often with a midvein ( costa)) cella
ugually el:ngatods he MUBCI
De Colls with many chloroplasts; sporophyte usually setate;

columella absonts O
ummnmmmw
= between ireen and ventral tissue and lagking slrechaubers)
mﬂ“mﬁt“‘ conly -Gereayne have shortestae
o Porlanth present; (setas 1) thalloss or follosse ®e
es Bilateral, senerally follosej sporogoniym terminale
Ies JUHOERMANTALES ACROOYNAR
@e Dorsiventral, generally thallogej sporogonium
dorsals Tle JUNGHREANIARIALIS ANACROGINAX
de Porlanth sbsentj sotee short; thallose.
1Ile SPHANROCARPALES
Ge Gametophyte talloid with sbarp dlstinetion betwean
mmmmn&muwu
m;mm-n-mﬁmnxmmm
ingse IVe MARCHANTTALES

o o Be Oolls with ome or two ehloroplasts) sporophyte lacking a

setay columella usually presents Ve ANFTHOCEROPALIS
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Repatione: sdditional keys

I. Jungormanialos QOroLyNes
Leaves complicate=bilobed, keeled, succubousy under—
leaves usually sbsonte Scapanizcess
Leaves inocubousj; underleaves largoe Porellaceas

IVe liarchantlalos
Sporogonium on stalked recepteclej pores usually

progente Marchantisceae
Sporogonium immersedj pores usually absente
HRicolacess
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Musels
Protonema usuvally strongly op 1ike, seldum
» GOnerally sany 2 or 3 sideds
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Fames Porellacess
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ORDER IV. MARCHANTIALES

Vegetative body conslsting epiderulg
mmw tuum}ommm
onings on the wallse Ventral sesles (sometimes redused to rows of

eells) proseute Capsule wall unistratose. Zlaters present or abortives

Fane
Alreghabers no
with bnnohod. .-u .momw mumlu h' {

filsaents)e Pores simple or barre '
ally reduced or absents Spovogonia on o .ﬂ il
roceptecles, representing branches or brash systems

of the t-b-lius. Ferichastium often contalning
several archegonlse (oontinued next page)s
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I i Mused

he Leaves with colorless cells alternating with green cellsj
rhigoids abasent. SRS
h. Leaves with adjacent cells essentially uniform; rhizoids present. 1.
1. Capsule on pseudopodium; dehiscence by 4 longitudinal slits.
ANDREALES #
i. Capsule setate; dehiscence irregular or by a lid ( operculum). je
BRYALES =
Js Peristome teeth solid, not transversly barred ( very
faintly so in Bmuxbaumia). k.
k. Peristome 0. 2. CALOMNIALES
ke Peristome of 4 to many teeth. l.
1. Capsule regular, symmetrical. me
m. Capsule erect. ne
ne Peristome of 4 teeth. 1. TETRAPHIDALES
N« Peristome of many teeth. 5. POLYTRICHALES
mes Capsule suberect, subglobose. 3.SCHISTOSTEGALES
1. Capsule irregular, dorsiventrally symmetrical.
4. BUXBAUMINALES
Je Peristome teeth ( 1f present) thin, membranous, trans-
versly barred and articulate. o.
R A « —0s Acrocarpous; peristome single, of two layers at the
SRS Z-hQ base, the outer layer ( plat,a) the width of the tooth,
the inner of two plates aaoh?\ihe width of the tooth. pe
Ps Leaves distichous. 6. FISSIDENTALES
5 Pe Leaves not distichous. g.

" q. Inner basal cells large and empty, upper cells
minute, opague. 9+ SYRRHOPODONTALES
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qe Inner basal cells not conaspicuocusly differentiated. r.
r. Leaves often hyaline-pointed, cells usually minute,
opaque. 7. GRIMMIALES
re Not as above, if cells minyte and opague, then zm
pappilose. 8.
s« Peristome teeth broad at base, entire or cleft
aboves te 8. DICRANALES
t. Leaf blade nearly all costa, with 3 or
more layers, with small green cells and
larger hyaline ones. eob e
t« Broader, 1=-2 layers of similar cells.
Dier e
s« Peristome teeth divided, forming 32 filiform,

pappiloge branches. 10. POTTIALES
(Order 11. ENCOLYPTALES has been omitted)

0e Often pluu’:oupous; peristome double, the outer teeth of two
layers at the base, the outer plate with two verticle series,
the inner of a single plate. u..
us Leaves single nerved or nerve absent. ve
ve Calyptra large, often plicate, often hairy.
12. ORTHOTRICHALES
ve Calyptra smaller, not plicate nor halry. we
we Cells thin walled, smooth; calyptra inflated,
often fringed below. 135. FUNARIALES
We Cells sometimes thick walled, or pappilose;
calyptra not inflated, may be hairy but not
fringed. x.
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X« Pleurocarpous. 7.
¥+ Primary rhizomatous stems present. z.
%« Calyptra not hairy. 14. EUBRYALES (Pleurocarpi)
Z+ Calyptra hairy. 15. ISOBRYALES
¥+ Primary rhizomatous stems absent. Alar cells often
presents. 17. HYPNOBRYALES
X. Acrocarpous. 14. EUBRYALES (Acrocarpl)
ue Leaves double nerved. 16+ HOOKERTALES

SYNOPSIS MUSCORUM
CLASS MUSCI

SUBCALSS I. SPHAGNALES
Spores developed from a distinet layer of cells, the
amphithecium. Columells develcped from the endothecium,
not penetrating the spore layer. Capsule opsning by
a 1lid. Peristome 0. Capsule dvevated at maturlty on
a pseudopodium.
Sphagnaceas

SUBCLASS II. ANDREAEALES

Spores and solumella developed from the endothesium,
the columellsa not penebrating the spore bearing layer.
Spore sac not separated from the wall of the capsule,
capsule opening by verticle slits.

Andreaeaceae

SUBCLASS III, BRYALES
Spores and columella developed from the endotheeium.
Columella penetrating the spore bearing layer. Spore
sac separabted from the capsule wall by an alr cavity.
Capsule dehisecing irregularly or opening by a lid.

Order 1. TETRAPHIDALES
Protonema folliose, persistent; capsule erect; calyptra
conical, plicate; peristome of four solid conical
teeth.

Order 2. CALOMNIATLES
Stems erect, leaves in three serles, two lateral and one
ventraljcapsule ereet; calvptra enenllafe; peristome 0.
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. omers.

Order 3.

Order 4.
Order 5.

Order 6.

Order 7.

Order B.

E

CALOMNTIALES
Stems erect, leaves in three series, two lateral and
one ventral; capsule erect; calyptra cucullate;
peristome O.
Calomniacesae

SCHISTOSTEGALES
Protonema persistent, highly refractive. Leaves verti-
cally set, decurrent, forming a polypodioid frond. Cells
very large. Capsule small, suberect, subglobose.

Schistosteglaceae
Buxbsuminales

Capsule irregular, dorsiventeally symmetrical. Calyptra
smell, conical. Peristome single or double, outer teeth
when present erising from several concentrie layers of
cells, linear. endostome a conical plicate membrane
open aboves

Anmual: Buxbaumiacese

Perennial: Diphysclacese

POLYTRICHALES

Mostly tall , perennial mosses; leaves narrow, often with
longitudinal lamellae on the back, or on the ventral
surface of the nerve. Cells parenchymatous. Capsule

erect to horlzontal. Calyptra cucullate, smooth, splnulose
or covered with a felt of deflexed halrs.

Dawsoniacens . s
Polytrichaceae 4 M‘]
FISSIDENTALES +
Leaves distichous, vertically placed, equitant, -

complanate; frult lateral or terminel, smallj peri-

stome dipranoid. 14
Archefissentaceae
Fissldentaceae

GRIMMIALES
¥ostly rupestral mosses, forming dense cushions;
es oft - ted; cells usually minute,

leaves often hysline-poin

opu[uo{ nh_omz{x_omgg%_l peristome resembling

Dipranium, often irregularly branched.
Grimmiaceae

DICRANALES
Plants varisble in size, mostly terrestrall or rupestral
Leaves narrow from subulate to broadly lanceolate; cells
small mostly quadrate to rectangular, alar often
@ifferentiated; capsule often elongate; peristome of
16 teeth, usually cleft above, sometimes to the btse,[
into two lanceolate or filiform divisionsy typleal
peristome is Dieranold: divisions braeaad at base and
transversly barred, often vertically striolate.
Calyptra cucullate. Dicrenaceae, Leucobryaceae

and 3 other familles.
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Order 9. SYRRHOPODONTALLS

small, corticolous, tropical and subtroploal mossese
Lesves narrows, more or less subulatej inner basal
gells very lax and ine, upper ce minute and
opaque. Capsule erect on a short setaj calyptra large,

plicate, persistente

s;nmpown

Order 10+ POTT
nearly always isodigmetric, usually

small and
Capsule usumll exserted on a long thin seta, most

elliptic or oy ie and erect; calyptra
cuo-nill“- Peristome of 16 utrul
tee entire or divided into 32 filiform

pap. (111

order 1l. ENCALYPTALES
Terrestrial or stral, tufted mosses.

Pottiaceae

double or O«
Encalyptaceae
Opder 12. ORTHOTRI

il c e W 1y large, campanulate or

ey e

Erpodiaceae

Orthotrichaceae - "
Order 13. FUNARIALES mnfu

Plents usually gerrestrial, small, often annual or blenniale
Leaves often forming a terminal rosette, ovate or
spathulatej cells very lax, thin walled, smoo Mcmm
alyptra

mosses. Capsule usually wide, 1id never rostrate.

often 1nflated, sometimes fringed belows Peristome
double; onus{m processes opposlite to the outer
endostome without bassal membrane, ellia Os

Funarisceae
Splachnaceas

5 other families

Oprder l4. FUB

Eubryales Acrocsarpli

TALES
Mostly small, terrestrial mosses. Leaves variable. Cells

Leaves broad,
more or less SpA te. Calyptra 1 camparulate, sover=
ing the capsule. Capsule erect, oyl . Peristome single,

CHALES
Plants of v ng habit, leaves Mnbhd often paplilose.

te, often plicate, frequently halrye. Outer teeth of i
peristome usually brosd and short, often united into 8 pairss

RYALES
Perennial, often strongly developed plents. Leaves variable
Calyptra cuculate. Peristome double, normally Bryoid, 1e.
with endostome conslsting of a basal membrane, processes |
lanceolete, keeled, more or less slit or perforate, cllta |
present or yudimentarys Dorsal layer of outer teeth fre=-
J quently finely striolate, transversely or obliquelye

testh;

Bryaceae, Mnisceae, Timmlaceae, Bartramlacesse

and 7 obher famllles.
bryales Pleurocarnis
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Eubryales Pleurocarpl:
- Hypnodendracea, Splridentaceas

Order 15+ ISOBRYALES
Pleurocarpous mosses, mostly with oreeping, rhizomatous
primary stems Lesaves uninerved or nerveless. Capsule immerse
sed or exserted, erect and symmetrie, rarely slightly
asymmetric. Endostome wanting or lmperfect, rare normally
developeds Calyptra small, usually omunn;u. often halry.
Fontinalaceas, Climaclacess, Neaok one
and 16 other famllles. M

Oprder 16. H OOKERIALES
Mosses mostly of werm molst regions. Stems usually of saft
texture, ext

» enral layer of cells mostly lax. %
%gm..m Cells variable. Calyptra conical or
“:i frequently halry, often fringed a t Dbase. Peristome
usually dou ‘

ble, outer teeth mostly with a longitudinal
median furrow; clllia mostly wantinge

Hookerlisceae and 3 o families.

!
Order 17. HYPNOBRYALES Sowrsd
Moatly terrestrial or corticolous mosses, wi
rhigomatous stems. Leaves usually symmetrie, not distichous.
Capsule never immersed, erect, or more eommonly curved.
Peristome mostly well developed, Bryoid.

Phuidlacene, Amblysteglaceae, Entodontaceas,
Hypnaceae and 9 other famllles.

Konedon. (Moffrrscsas)
l End of Musel 1 4

Pt

[’
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