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PREFACE
With the support of the National Science Foundation, the late Dr. Albert

N. Steward started work on vegetative keys to the aquatic plants of the Pa-
cific Northwest ; his untimely death in June of 1959 made it necessary for as-
sociate authors to be named to continue the project.

The area included in this study is Oregon, Washington, British Colum-
bia, and Alaska. Considerable difficulty was encountered in preparing a list of
plants to be included. An effort was made to include all true aquatics and also

species whose life cycle includes some stage that requires either the saturation
of the substrate with water or the presence of an ambient aqueous medium.

The intent has been to exclude species occasionally found in moist places but
equally at home in drier situations.

In the Pacific Northwest the period of flowering and fruiting of aquatic
plants is very short when compared to the long period of vegetative develop-
ment experienced by a large proportion of the species. Many species appear
not to flower every year but may appear prominently in the flora vegetatively
for ten to twelve months of each year. This situation makes it most desirable

that the keys be constructed primarily upon vegetative characters. This has
been the approach wherever possible in this study. Reproductive characters
have often been given as secondary characteristics to supplement and
strengthen the keys. Where species are not readily distinguishable vegetatively,
inserts were made in the key making separations on reproductive characters.

Numerous individuals have helped in the preparation of this manuscript ;
to them the authors express their genuine appreciation. Special mention should
be made of the National Science Foundation for making the study financially
possible; Dr. Roy A. Young, head of the Department of Botany and Plant
Pathology for encouragement and consideration; Dr. Harry K. Phinney for
advanced testing of the key to families in his class and for valuable sugges-
tions; Dr. Frank H. Smith for critical editorial and technical assistance; and
Mrs. Catherine Davis Young for most of the detailed drawings.

February 18, 1960
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KEY TO FAMILIES
Page

la. Plants not differentiated into true roots, true stems, true leaves, not possessing
true vascular tissue, the plant body therefore a thallus ; gametophytic thallus
often producing structures superficially resembling roots, stems, and leaves ;
reproduction vegetative and/or by spores [BRYOPHYTA]

2a. Gametophytic thallus radially symmetrical; leaf-like structures scale-
like and overlapping [MUSCI]

3a. Plants with long stem-like structures floating out from the point
of attachment, green in color
__species of Fontinalis and Dichelyma FONTINALCEAE 22

3b. Plants with rather short stem-like structures forming thin mats
on rocks or soil, or the mats rarely floating; or forming dense
cushion-like mats in bogs.

4a. Color of the plants grayish-green; a thick cushion-like mat
in bogs Sphagnum SPHAGNACEAE 23

4b. Color of plants yellow-green, brownish, or nearly black ;
thin mats covering rocks or soil, or the mats rarely float-
ing in fresh water streams species of Leptodictyum,
Drepanocladus and Hygrohypnum HYPNACEAE 23

2b. Gametophytic thallus not radially symmetrical, but dorsiventral ; often
conspicuously bilaterally symmetrical [HEPATICAE]

Sa. Thallus flattened, expanded, green above, colorless beneath the
upper layer containing air chambers, these generally opening to
the ventral exterior by pores ; rhizoids of 2 forms, one smooth
and thin-walled, the other internally roughened and thick-
walled.

6a. Plants free-floating, at least at first ; generally less than 1.5
cm. in length; sporophytes embedded in notch of game-
tophyte Ricciocarpus RICCIACEAE 19

6b. Plants not free-floating; usually much longer than 1.5 cm.,
often reaching 10 cm. or more; sporocarps borne on
stalked receptacles Con-
ocephalum and Marchantia MARCHANTIACEAE 19

5b. Thallus either flattened and expanded, or organized into a stem-
like structure bearing 2 or 3 rows of leaf-like organs; green
throughout ; rhizoids always smooth-walled.

7a. Thallus body simple, undulate-margined to somewhat lobed,
more or less dichotomous, sometimes with stomatal slits ;
capsule long, slender, sessile, 2-valved, stomata-bearing

ANTHOCEROTACEAE 22

7b. Thallus body simple, branching pinnately, palmately, or
dichotomously; or consisting of a simple or branching bi-
laterally symmetrical axis bearing 2 lateral rows of gen-
erally overlapping leaf-like organs ; neither air-chambers
nor pores present; capsule stipitate, 4-valved, or rarely
opening irregularly at the apex.

8a. Gametophyte simply thallose, with undulate or ob-
scurely lobed margins, or deeply pinnatifid; capsule
4-valved, or opening irregularly.
9a. Plant body a pinnately-, palmately-, or dicho-

tomously branching thallus ; sporophytes
borne on special short branches

RICCARDIACEAE 20

3



4 AQUATIC PLANTS OF THE PACIFIC NORTHWEST

9b. Plant body varying from a simple thallus to a pinnate arrange-
ment of irregular thallose plates along a central axis; sporo-
phyte arising from the ventral surface of the axis

PELLIACEAE 20

8b. Gametophyte consisting of a simple or branching cylindrical stem-like
structure bearing 2 lateral rows (and often an additional ventral row)
of generally overlapping, thin, bright green, leaf-like organs ; sporo-
phytes borne at the ends of the main axes or their branches; capsule
4-valved.

10a. Leaf-like organs entire, or if lobed, the lobes similar
LOPHOZIACEAE 20

10b. Leaf-like organs 2-lobed, the lobes dissimilar_ SCAPANIACEAE 22

lb. Plants typically differentiated into true roots, true stems, true leaves ; vascular
tissue present ; plants reproducing by spores or seeds.

Ila. Gametophyte and sporophyte independent at maturity ; plants reproduc-
ing by spores [PTERIDOPHYTA]
12a. Plants free-floating; leaves 2-lobed, imbricate ; rootlets and

sporocarps borne in pairs on the under surface
Azolla filiculoides SALVINIACEAE 25

12b. Plants rooting in the subsoil ; not free floating.

13a. Vernation circinate (i.e. leaves coiled in the bud) ; leaf
blades more or less expanded.

14a. Leaves with 4-parted clover-like blades ; or fili-
form, without blades; sporangia in ovoid or
globose sporocarps borne near the leaf bases....

MARSILEACEAE 25

14b. Leaves not clover-like or filiform; sporangia
membranous, clustered on the dorsal surface of
the leaves POLYPODIACEAE 24

13b. Vernation not circinate; leaves various.

15a. Leaf of 2 parts, a sterile portion and a spore-
bearing spike OPHIOGLOSSACEAE 24

15b. Leaf scale-like or quill-like, not in 2 parts.

16a. Stems hollow, jointed; leaves scale-like,
whorled EQUISETACEAE 27

16b. Stems short, not jointed; leaves quill-like,
not whorled ISOETACEAE 28

11b. Gametophyte reduced and dependent upon the sporophyte; plants repro-
ducing by seeds [SPERMATOPHYTA]
17a. Plants normally free-floating or submerged.

18a. Normally free-floating on or immediately beneath the
water surface; plant consisting of a small round, oval,
or oblong, often flattened, undifferentiated thallus
body, rootless or with one to several rootlets dangling
from the lower surface; flowers, when present, almost
microscopic, borne in minute spathes at base of the
thallus LEMNACEAE 84

18b. Not free-floating; normally submerged or largely so,
but rooting in the subsoil ; plant consisting of normal
stem, leaves, and roots; leaves sometimes floating or
raised above the water level.
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19a. Plants acaulescent, from stout creeping rhizomes ; petioles erect, blades float-
ing or carried above the water surface Nuphar NYMPHAEACEAE 105

19b. Plants caulescent, mostly weak and flexuous ; leaves floating or submerged.

20a. Leaves peltate, floating, entire; the petiole, the lower surface of the
blade, and the stems, all covered by a thick gelatinous layer; flow-
ers axillary and solitary, purplish; carpels 4-18, separate, indehiscent
in fruit CABOMBACEAE 105

20b. Leaves not peltate.

21a. Leaf blades not dissected into narrow divisions.

22a. Leaves whorled (sometimes appearing whorled, also,
in Najas of NAJADACEAE).
23a. Stems conspicuously weak and flexuous ; leaves

in whorls of 3 or 4 ; blades thin, with thick-
ened midribs; perianth present, the tube elon-
gated, pedicel-like

HYDROCHARITACEAE 40

23b. Stems slender, erect, not conspicuously weak;
leaves in whorls of 6-13, the whorls crowded
toward the apex ; blades sometimes thickened,
but without a conspicuous midrib ; perianth
present, but the tube not pedicel-like

Hippuris HALORAGIDACEAE 131

22b. Leaves not whorled (sometimes appearing so in Najas).

24a. Leaves opposite, their margins not serrate, and
the peduncles not elongating or coiling at
anthesis ; pistil 2-styled, ovary splitting at ma-
turity into 4 nutlets

Callitriche CALLITRICHACEAE 124

24b. Leaves alternate or opposite (sometimes opposite
only near the apex) ; if opposite throughout,
either the margins serrate, or the peduncles
greatly elongating at anthesis, later coiling ;
stems weak, leaves submerged and/or float-
ing (of 2 forms when both submerged and
floating) NAJADACEAE 31

21b. Leaf blades (except when emersed) dissected into narrow di-
visions.

25a. Leaves opposite or whorled.

26a. Leaves whorled.

27a. Linear divisions of submerged leaves
serrate on one edge; fruit a long-
beaked nutlet, 2-spined at the base

Ceratophyl-
lam CERATOPHYLLACEAE 105

27b. Linear divisions of submerged leaves en-
tire ; fruit splitting into 4 nutlets, these
neither long-beaked nor spined My-
riophyllum HALORAGIDACEAE 131

26b. Leaves opposite, the submerged leaves finely
dissected; fruit consisting of a 4-angled
achene with 4 apical spines

Bidens beckii COMPOSITAE 160
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25b. Leaves alternate.

28a. Leaves all submerged, and dissected into linear divisions, bear-
ing small bladder-like structures equipped to trap minute or-
ganisms; flowers irregular, 2-lipped, yellow (in our species),
solitary or racemose, carried, by long peduncles, above the
water surface; fruit a many-seeded capsule

Utricularia LENTIBULARIACEAE 156

28b. Submerged leaves all dissected into linear divisions, bladder-
like structures wanting; floating leaves sometimes present,
these expanded, lobed, but undivided; flowers regular, white..

Ranunculus (in part) RANUNCULACEAE 106

17b. Plants not free floating or submerged; normally rooted in marshes, bogs, or
shallow water, or plants terrestrial in wet ground.

29a. Monocots with narrow parallel-veined leaves ; herbs; flowers minute,
perianth wanting; or, if present, inconspicuous.

30a. Leaves all basal, terete or semi-terete, with open sheaths; ligule
present; scape smooth and cylindric, emerging from the
center of the leaf-cluster ; ovary superior

JUNCAGINACEAE 36

30b. Leaves not all basal, the cauline 2-3-ranked.

31a. The leaves 3-ranked ; nodes inconspicuous (See also
Scheuchzeria in JUNCAGINACEAE).

32a. Sheaths closed; stems filled with pith; leaf
blades flat or plicate, fruit an achene

CYPERACEAE 57

32b. Sheaths generally open; stems usually filled
with chambered or spongy pith; if sheaths
closed, stems hollow; leaf blades terete, chan-
neled, or sometimes flat ; fruit a capsule

JUNCACEAE 85

31b. The leaves 2-ranked or appearing so.

33a. Collar typically ligulate, inflorescence of spike-
lets, each spikelet consisting of 1 to several
florets subtended typically by a pair of
glumes; floret consisting of stamens and/or a
pistil typically placed between a lemma and a
palea; fruit a caryopsis GRAMINEAR 41

33b. Collar indistinct, generally essentially eligulate;
inflorescence not as above.

34a. Leaves septate, ensiform, one edge turned
toward the stem ; perianth present, of
6 segments ; flowers perfect
....Juncus (in part) JUNCACEAE 85

34b. Leaves not as above; typical perianth
none; flowers imperfect, the staminate
above the pistillate.

35a. Leafy shoots stiffly erect, arising
from stout rhizomes; inflores-
cence cylindric, terminating a
stout shoot ; flowers minute,
subtended by hairs or scales....

TYPHACEAE 29
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35b. Leafy shoots developing from slender creeping rhizomes ; erect or
floating, not stiff ; flowers in dense heads on a sometimes zig-zag
simple or branching axis ; the staminate heads above the pistillate....

SPARGANIACEAE 29

29b. Monocots or dicots ; if monocots, with showy perianth ; leaves parallel- or
netted-veined.

36a. Trees or shrubs.

37a. Leaves and branches opposite.

38a. Leaves pinnately compound.

39a. Leaflets ovate to orbicular, crenate toward the
tip ; trees dioecious ; twigs smooth, conspicu-
ously marked by lenticels ; fruit a single
samara Fraxinus OLEACEAE 141

39b. Leaflets lanceolate, sharply serrate ; shrubs or
small trees ; twigs slightly angled ; fruit a
berry-like drupe

Sambucus CAPRIFOLIACEAE 159

38b. Leaves simple (in the species here included).

40a. Blades palmately veined and cleft or lobed ;
shrubs or trees ; fruit a double samara

ACERACEAE 126

40b. Blades pinnately veined.

41a. Leaves evergreen, persistent, pale be-
neath ; margins entire ; swamp shrub;
fruit a capsule

Kalmia ERICACEAE 136

41b. Leaves deciduous ; blades entire ; branch-
lets pubescent, reddish ; leaf blades
ovate to lanceolate ; lateral veins prom-
inent, separating from the midrib at a
narrow angle ; flowers numerous, in a
terminal corymb CORNACEAE 135

37b. Leaves and branches alternately arranged.

42a. Leaves compound and trifoliolate; fruit an aggregation
of drupelets Rubus (in part) ROSACEAE ...... 121

42b. Leaves simple.

43a. Leaves evergreen.

44a. Leaf margins entire; blades glaucous;
erect shrubs, or woody vines, not
trees ; fruit a capsule or berry

Ledum; Vac-
cinium oxycoccus ERICACEAE 136

44b. Leaf margins serrate.
45a. Blades resinouspunctate, ob-

long- lanceolate, margins
coarsely serrate ; monoecious
shrubs or small trees ; flowers
and fruits borne in small aments
clustered in the leaf axils

Myrica
californica MYRICACEAE 95
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45b. Blades not resinous-punctate; broadly ovate to orbicular, prom-
inently veined beneath; branches zig-zag near the tip

Gaultheria ERICACEAE 136
43b. Leaves deciduous.

46a. Leaves palmately veined, often lobed; shrubs.
47a. Bark exfoliating in strips; leaf margins crenate-dentate

or lobed; flowers in dense subcapitate or umbel-like
corymbs; fruit a follicle

Physocarpus ROSACEAE 121

47b. Bark not exfoliating in strips; leaf margins often
lobed; flowers usually in racemes; fruit a berry

Ribes SAXIFRAGACEAE 114
46b. Leaves pinnately veined.

48a. Bud covered by a single hood-like scale; dioecious trees
or shrubs; flowers in catkins; fruit a capsule contain-
ing minute hairy-tufted seeds

Salix f5AL ICACEAE 94
48b. Bud covered by 2 or more scales.

49a. Leaf margins entire; branchlets angled and
greenish; fruit a berry

Vaccinium uliginosum ERICACEAE 136
49b. Leaf margins serrate or dentate.

50a. Buds distinctly stalked; leaf blades
broadly ovate to oblong; monoecious
trees or shrubs; flowers in catkins;
fruiting catkins cone-like, persistent,
woody, bearing small winged nutlets..

Alnus BETULACEAE 95
50b. Buds sessile.

51a. Trees with stout branchlets ; large
resinous buds ; leaf blades 3-15
cm. long; dioecious; flowers in
pendulous catkins; fruit a cap-
sule containing minute hairy-
tufted seeds

Populus SALICACEAE 94
51b. Shrubs or trees with slender

branchlets; non-resinous buds ;
monoecious ; catkins pendulous
or erect ; fruit a nutlet.
52a. Leaf blades elliptic, obo-

vate, or suborbicular,
glabrous, the twigs of
some species gland-dot-
ted; catkins pendulous ;
nutlet minute, winged_

Be-
tula BETULACEAE...___95

52b. Leaf blades oblanceolate,
puberulent, gland-dotted
beneath; twigs gland-
dotted ; fruiting catkins
erect ; nutlet waxy-
coated, not winged

Myrica gale
MYRICACEAE 9536b. Herbs.

53a. Plants acaulescent or appearing so; leaves essentially basal.
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54a. Leaves tubular, enlarged and hooded at the apices; flowers large, solitary, on
bracted scapes SARRACENIACEAE 113

54b. Leaves various but not hooded.

55a. Upper leaf surface and margins covered by conspicuous stalked red
glands.

56a. Leaves sedge-like, clustered at the base
Tofieldia LILIACEAE 90

56b. Leaves not sedge-like.

57a. Margins entire, glands long-stalked, herbage purplish....
DROSERACEAE 114

57b. Margins toothed, glands not long-stalked, herbage
green .. Saxifraga (in part) SAXIFRAGACEAE 114

55b. Upper leaf surface and margins not covered by stalked red glands,
but sometimes slimy-glandular.

58a. Leaves slimy-glandular and minutely papillose on the upper
surface; petals united to form a bilabiate, spurred corolla

Pinguicula LENTIBULARIACEAE 156

58b. Leaves not slimy-glandular; if corolla spurred, petals not
united.

59a. Leaf blades 2.5-10 dm. long; plants of marshes, shal-
low lakes, or streams.

60a. Leaf blades orbicular-peltate, many-lobed, the
lobes toothed; plants growing in running
water .. Peltiphyllum SAXIFRAGACEAE 114

60b. Leaf blades not orbicular-peltate; plants grow-
ing in still water.

61a. Plants lactiferous; caudex cormose or
bulbiform ; leaf blades several-ribbed
from the base, often sagittate; fruit a
circle or head of achenes

ALISMACEAE 39

61b. Plants not lactiferous.

62a. Leaves broadly oblanceolate to
elliptic; plants with an offen-
sive odor, but not alliaceous ;
caudices stout and erect, con-
nected by rhizomes ; inflores-
cence a thick spadix subtended
by a greenish-yellow spathe

Lysichitum
americanum ARACEAE 84

62b. Leaves linear, plants alliaceous;
scape arising from a scaly
bulb; inflorescence a head or
umbel..Allium LILIACEAE 90

59b. Leaf blades rarely reaching 2 dm. in length, generally
much smaller.

63a. Leaves narrowly linear, cylindrical, or attenuate-
subulate.
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64a. Leaves narrowly subulate, all submerged; inflorescence a raceme; fruit
a silicle; plants of ponds and streams

Subularia CRUCIFERAE 111

64b. Leaves narrowly linear or cylindrical.

65a. Leaves cylindrical, hollow; inflorescence a raceme; fruit a 2-
loculed capsule; bog plants

Lobelia dortmanna LOBELIACEAE 159

65b. Leaves very narrowly linear ; inflorescence a long narrow spike
of minute flowers; fruits achenes; plants of wet ground and
drying vernal pools Myosurus RANUNCULACEAE 106

63b. Leaves (of plants included) not narrowly linear, cylindrical, or attenuate-
subulate.

66a. Main leaf veins approximately parallel, tending to converge toward
the apex of the blade.

67a. Petioles broad and flat ; flowers minute, numerous, in dense
spikes ; ovary generally 2-loculed, each locule 1- or 2-seeded;
fruit a minute circumscissile capsule

Plantago PLANTAGINACEAE 157

67b. Petioles slender ; flowers solitary ; ovary 1-loculed, with sev-
eral parietal placentae, many-seeded; fruit a loculicidal cap-
sule PARNASSIACEAE 119

66b. Main leaf veins palmate or pinnate.

68a. Leaves palmately veined.

69a. Leaves trifoliolate, long-petioled; leaflets oblong to
elliptic Menyanthes GENTIANACEAE 141

69b. Leaves not trifoliolate.

70a. Leaves entire or shallowly lobed and/or ob-
scurely crenate or sharply dentate.

71a. Leaves more or less cordate at the base.

72a. Plants inconspicuous, slender,
stoloniferous; flowers not
showy, petals yellow; fruits
100-300 achenes on an elon-
gated receptacle

Ranunculus (in
part) RANUNCULACEAE 106

72b. Plants not inconspicuous or slen-
der, sometimes stoloniferous.

73a. Leaves with conspicuous
stipules; flowers irreg-
ular VIOLACEAE 127
(in part)

73b. Leaves without conspic-
uous stipules.



KEY TO FAMILIES 11

74a. Leaf margins entire to low-crenulate; flowers
large (3-4 cm. or more in diam.), solitary or
in 2's or 3's ; sepals petaloid; petals none ;
fruits consisting of several separate follicles..

Caltha RANUNCULACEAE 106

74b. Leaf margins deeply dentate to shallowly lobed;
flowers small, in a large open, branching in-
florescence ; both sepals and petals present;
fruit consisting of 2 partially united follicles..
Saxifraga (in part) SAXIFRAGACEAE 114

71b. Leaves not cordate at the base (in the species here in-
cluded) ; fruit consisting of 2 follicles, often united
at the base

Saxifraga (in part) SAXIGRAGACEAE 114

70b. Leaves deeply lobed or incised, glabrous or nearly so; margins
regularly and rather sharply cleft ; flowers concentrated at
top of the scape ; fruit of 2 follicles, united at the base

Saxifraga (in part) SAXIGRAGACEAE 114

68b. Leaves pinnately veined; entire, lobed, or cleft.
75a. Leaf blades, or many of them, ovate; lateral veins evident ;

petioles not clearly winged below; flowers zygomorphic
VIOLACEAE (in part) 127

75b. Leaf blades lanceolate to spatulate ; lateral veins obscure; peti-
oles rather clearly winged to the base ; flowers regular.

76a. Glands present, terminating the lateral veins, or at tips
of marginal teeth on the leaf blades ; scape glandular-
pubescent above ; flowers in panicles ; fruit a pair of
more or less united follicles

Saxifraga SAXIFRAGACEAE 114

76b. Glands wanting on margins of leaf blades ; scape glab-
rous ; flowers in umbels or solitary ; fruit a capsule.
77a. Margins of blades and bases of sheaths glab-

rous; scapes solitary, bearing an involucrate
umbel at the apex ; stamens opposite the cor-
olla lobes..Doclecatheon PRIMULACEAE 140

77b. Margins of blades and bases of sheaths pubes-
cent; scapes several, each bearing a single
flower ; stamens alternate with the corolla
lobes
Hesperochiron HYDROPHYLLACEAE 142

53b. Plants with evident leaf-bearing stems.
78a. Leaf blades with parallel veins.

79a. Leaves narrow, equitant ; perianth, at least its inner segments,
petaloid; ovary inferior IRADACEAE 92

79b. Leaves various, but not equitant.
80a. Midrib clearly evident from base to tip of leaf blade

ORCHIDACEAE 92

80b. Midrib of leaf not clearly evident; coarse herbs, 1-3
m. tall; inflorescence a large terminal panicle ; fruit
a capsule Veratrum LILIACEAE 90

78b. Leaf blades palmately or pinnately veined.
81a. Leaves, or some of them, compound (See, also, Solanum dul-

conara).
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82a. Blades palmately compound, or appearing so.

83a. Leaves not ternate ; leaflets 5-7, serrate; plants pubescent or tomen-
tose ; flowers in terminal cymes ; hypanthium present ; fruit consist-
ing of a head-like cluster of achenes Potentilla ROSACEAE 121

83b. Leaves ternate.

84a. Leaves, or all but the upper, opposite; stems reddish-purple
and angular ; fruit a flattened achene, generally with 2-8
(usually 2 or 4) barbed awns at the summit

Bidens COMPOSITAE 160

84b. Leaves alternate; stems green.

85a. Stipules evident, foliaceous or membranous, adnate to
base of the petiole; flowers in pedunculate heads or
spikes; fruit a small legume

Trifolium LEGUMINOSAE 123

85b. Stipules wanting; flowers not in heads or spikes.

86a. Plant glabrous; stem usually unbranched, aris-
ing from horizontal rhizomes ; leaflets ovate
or oblong, angular-lobed; flowers in terminal
racemes; fruit a silique

Card amine angulata CRUCIFERAE 111

86b. Plant villose; stem usually branched, rising
from a perennial caudex with fibrous roots;
leaflets ovate to lanceolate, sharply incised;
flowers on stout pedicels; fruit a cluster of
flattened achenes Ranun-
culus (in part) RANUNCULACEAE 106

82b. Blades pinnately compound or decompound.

87a. Leaves, at least the lower, decompound; inflorescence an umbel ; fruit
2 mericarps UMBELLIFERAE (in part) 132

87b. Leaves once-compound.

88a. Without evident stipules.

89a. Petioles enlarged and conspicuously sheathing at the
base; flowers in compound umbels ; ovary inferior ;
fruit a mericarp Sium UMBELLIFERAE 132

89b. Petioles not enlarged and conspicuously sheathing at
the base; ovary superior.

90a. Terminal lobe of the basal leaves noticeably
larger than the laterals, obtuse, or rounded at
the apex; flowers regular, in terminal ra-
cemes; fruit a silique

CRUCIFERAE (in part) 111

90b. Terminal lobe of the leaves not noticeably
larger than the laterals.

91a. Leaves alternate ; flowers irregular, gam-
opetalous Fed-
icularis SCROPHULARIACEAE 150

91b. Leaves mainly opposite; flowers reg-
ular ; polypetalous Nem-
ophila HYDROPHYLLACEAE 142
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88b. With evident stipules ; ovary superior.

92a. Plants bristly-pubescent, without stolons or rhizomes ; basal
leaves petiolate, lyrate-pinnate, with a large terminal leaflet ;
flowers in an open terminal cyme ; achenes with hooked
beaks Geum ROSACEAE 121

92b. Plants not bristly-pubescent, but glabrous to silky-tomentose ;
fruits without hooked beaks.

93a. Stems typically creeping and rooting at the nodes ; or
acaulescent plants with long stolons ; leaflets toothed ;
flowers cymose or solitary ; achenes without hooked
beaks Potentilla ROSACEAE 121

93b. Stems not typically creeping or rooting at the nodes ;
if stems decumbent, the leaflets entire.

94a. Leaflets entire ; flowers in umbels ; fruit a le-
gume .. Lotus pinnatus LEGUMINOSAE 123

94b. Leaflets toothed ; flowers in dense spikes or
heads ; fruit an achene enclosed in the thick-
ened calyx tube

Sanguisorba ROSACEAE 121

81b. Leaves simple, often lobed or cleft, never compound.

95a. Plants with prostrate and creeping stems, rooting at the nodes and
bearing long-petiolate leaves and pedunculate simple or proliferous
umbels ; leaf blades orbicular, peltate, or reniform, sometimes lobed ,
fruit a pair of mericarps Hydrocotyle UMBELLIFERAE 132

95b. Plants with stems which, if sometimes prostrate, never bear long-
petiolate orbicular or peltate leaves, or flowers in pedunculate umbels.

96a. Stems more or less 4-angled, square in cross-section (See also
Mollugo, p. 101.)

97a. Some of the leaves alternate ; slender-stemmed herbs
with narrow leaves ; flowers axillary ; ovary inferior ;
fruit a capsule LYTHRACEAE 128

97b. All the leaves opposite or in whorls.

98a. Leaves in whorls ; cymes terminal or axillary ;
ovary inferior ; fruit of 2 1-seeded nutlets

Galium RUBIACEAE 157

98b. Leaves opposite.

99a. Herbage armed with stinging translu-
cent bristle-like hairs tipped by amber-
colored glands ; flowers unisexual ;
fruit a nutlet

Urtica URTICACEAE 97

99b. Herbage pubescent or glabrous, but
without stinging hairs ; flowers irreg-
ular, bisexual.
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100a. Nodes with a scar or line of hairs connecting the paired leaves;
each flower producing 4 nutlets in fruit LABIATAE 145

100b. Nodes naked, at least the upper without a sheath scar, or line of
hairs connecting the paired leaves; each flower producing a 2-
loculed capsule SCROPHULARIACEAE (in part) 150

96b. Stems cylindric, often somewhat ribbed or ridged, but not square in cross-
section (See, also, SCROPHULARIACEAE.)

101a. Leaves reduced to minute scale-like projections at the nodes of fleshy
jointed stems Salicornia CHENOPODIACEAE 100

101b. Leaves not reduced to scales.

102a. Leaves alternate.

103a. Stipules scarious, united into a cylindrical sheath
(ocrea) above the base of the petiole; flowers on
jointed pedicels, apetalous but with sepals often
petaloid; fruit an achene POLYGONACEAE 98

103b. Stipules various, or wanting, but not forming a
scarious tubular sheath.

104a. Blades palmately veined, lobed, or cleft.

105a. Stems prostrate, rooting at the
nodes; flowers greenish, incon-
spicuous, with 4-lobed calyx

Chrysos-
plenium SAXIFRAGACEAE 114

105b. Stems erect or ascending; or if
prostrate, not rooting at the
nodes; sometimes with stolons or
rhizomes.

106a. Blades entire, sinuate, den-
tate, or shallowly lobed,
not deeply cleft (Atrip-
plex patula), often with
2 long narrow lobes at
base.

107a. Leaf blades ovate
to orbicular,
truncate to cor-
date at the base.
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108a. Margins sinuate; fruit a silique
Cardamine lyallii :RUCIFERAE 111

108b. Margins crenate; fruit a 3-carpeled, 1-loculed
capsule VIOLACEAE (in part) 127

107b. Leaf blades ovate to lanceolate; cuneate (or sometimes has-
tate) at the base.
109a. Margins often terminally 2-3-lobed; fruit, a pair

of follicles united at the base
SAXIFRAGACEAE (in part) 114

109b. Margins never terminally, but sometimes basally,
2-lobed; fruit a utricle

Atriplex patula CHENOPODIACEAE 100

10613. Blades, or some of them, deeply lobed or cleft (See also Atriplex
patula).
110a. Stipules none; petioles sometimes scarioussheathing at

the base RANUNCULACEAE (in part) 106

110b. Stipules present, cleft into thread-like segments
SAXIFRAGACEAE (in part) 114

104b. Blades pinnately veined, lobed, or cleft.

111a. Stems prostrate, rooting at the nodes; leaf blades linear, lanceolate,
or narrowly ovate; flowers yellow ; fruit a head of achenes

Ranunculus flammula RANUNCULACEAF 106

111b. Stems erect or ascending, not prostrate or rooting at the nodes;
sometimes with stolons or rhizomes.

112a. Leaf blades, or some of them, lobed or cleft.

113a. Blades lanceolate in outline, with 5-15 pairs of
narrow, sharply serrate lobes or divisions; flow-
ers irregular, mostly concentrated at the top of
a rather stout, erect stem

Pedicularis SCROPHULARIACEAE 150

113b. Blades ovate, lanceolate, or linear, often deeply and
irregularly lobed or cleft.
114a. Leaves ovate, often with one or two nar-

row lobes below the large terminal lobe;
stems twining; flowers in umbels or
cymes; fruit a berry
Samoa dulcamara SOLANACEAE 149

114b. Leaves lanceolate or linear, often deeply
and irregularly cleft or pinnatifid.
115a. Stems erect, flowers in elongated

spikes or spike-like racemes,
accompanied by leaf-like col-
ored (generally red or yellow)
bracts; fruit a capsule

Castilleja
SCROPHULARIACEAE 150

115b. Stems decumbent or creeping;
flowers in pedunculate yellow
discoid heads, the green scar-
ious-margined bracts of the in-
volucre small, in 2-3 series;
fruit an achene

Cotula COMPOSITAE 160



16 AQUATIC PLANTS OF THE PACIFIC NORTHWEST

112b. Leaf blades entire, serrate, or dentate, not lobed or cleft.

116a. Plants with spinulose-serrate leaf blades and winged petioles ; blade-
less basal petioles often septate; flowers small, in dense capitate
clusters; bracts and bractlets spine-tipped and spinulose-margined

Eryngium UMBELLIFERAE 132

116b. Plants with leaf blades and petioles various, but not with blades
spinulose-margined, or basal petioles bladeless and septate.

117a. Plants tomentose or arachnoid-woolly, at least above.

118a. Stems and leaves tomentose or hirsute, not arach-
noid-woolly.

119a. Hairs of the tomentum simple; ovary in-
ferior; fruit a 4-loculed capsule

Boisduvalia ONAGRACEAE 129

119b. Hairs of the tomentum, or many of them,
2- or more-celled ;ovary superior ; fruit
a 2-loculed capsule Or-
thocarpus SCROPHULARIACEAE 150

118b. Stems and leaves floccose- or arachnoid-woolly, at
least when young; flowers in heads subtended by
an involucre Gnaphalium COMPOSITAE 160

117b. Plants glabrous or pubescent, not arachnoid-woolly or torn-
entose. (See also Boisduvalia).

120a. Plants glabrous, at least at maturity.

121a. Rhizomes, and sometimes stolons, present ;
leaves stipulate; flowers irregular, pe-
dunculate; ovary superior

VIOLACEAE (in part) 127

121b. Rhizomes wanting ; leaves estipulate;
ovary inferior.

122a. Stems weak, more or less widely
branching ; flowers solitary in
the leaf axils, irregular

LOBELIACEAE (in part) 159

122b. Stems erect, 4-15 dm. tall, scarcely
branching below the inflores-
cence; flowers borne in cymose
involucrate heads Senecio
hydrophilus COMPOSITAE 160

120b. Plants more or less pubescent.

123a. Pubescence sparse, present only on axes
of the inflorescence, on leaf margins, or
on young leaves ; fruit, a head of
achenes RANUNCULACEAE 106

123b. Pubescence common to abundant on stems,
leaves, or/and inflorescence; stems weak,
often decumbent, sometimes creeping;
pubescence of the leaf surfaces of
straight rather slender, appressed, pustu-
late hairs; inflorescence scorpioid; fruit
of 4 nutlets Plagioboth-
rys, Myosotis BORAGINACEAE 144
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102b. Leaves opposite or whorled, at least toward the base of the stem.

124a. Leaves whorled; plants prostrate; flowers axillary
Mollugo AIZOACEAE 101

124b. Leaves opposite, not whorled, though sometimes fascicled, simula-
ting whorls.

125a. Leaf blades glandular-punctuate with embedded opaque or
translucent dots ; calyx and corolla more or less dotted
and streaked by dark sessile glands.

126a. Bases of the paired leaves joined at the node by a
thin sheath or a horizontal line; petals distinct ;
styles 3-5 HYPERICACEAE 127

126b. Bases of the paired leaves decurrent on the stem,
and not joined at the node; style 1

Lysiniachia PRIMULACEAE 140

125b. Leaf blades not glandular-punctate; calyx and corolla not
dotted or streaked by dark sessile glands ; calyx and/or
herbage sometimes clothed with glandular hairs.

127a. Leaves 3- or 5- or more-veined from near the base,
with or without a more prominent midrib.

128a. Herbage glabrous or, if pubescent, more
or less sticky-glandular ; flowers not in
heads; fruit a capsule.

129a. Plant glabrous; flowers regular ..
..GENTIANACEAE (in part) 141

129b. Plant glabrous or sticky- gland-
ular; flowers irregular Mimulus

SCROPHULARIACEAE 150

128b. Herbage pubescent or tomentose, not
glandular ; flowers yellow, in radiate
heads ; fruit, an achene

Arnica COMPOSITAE 160

127b. Leaves not conspicuously 3- or more-veined from
the base.

130a. Stipules scarious, conspicuous
Spergularia CARYOPHYLLACEAE 102

130b. Stipules wanting, or not scarious and con-
spicuous.

131a. Bases of leaves joined at the node,
often by a thin sheath, some-
times by a clear horizontal line.

132a. Widely branching herb
with clasping linear
leaves ; flowers axil-
lary ; fruit a utricle

Nitrophila CHE-
NOPODIACEAE 100

132b. Without this combination
of characters.
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133a. Vertical ridges, or lines (or line) of hairs, extending down from the
nodes; ovary superior ; fruit a capsule.

134a. Stems weak, decumbent, or prostrate and creeping; flowers
axillary and solitary, or cymose; petals free from each
other Stellaria CARYOPHYLLACEAE 102

134b. Stems stiff, usually erect; petals partially fused, the corolla
twisted in the bud GENTIANACEAE (in part) 141

133b. Vertical ridges, or lines of hairs, wanting.

135a. Plants somewhat soft-succulent, at least when young.
136a. Stems weak, often decumbent or weakly ascending.

137a. Leaves mainly basal; flowers racemose;
sepals 2; fruit a capsule Mon-
tia (in part) PORTULACACEAE 102

137b. Leaves distributed in pairs along the stem;
flowers in heads; sepals, if present, con-
sisting of scales; fruit an achene
Lasthenia, J auni ea COMPOSITAE 160

136b. Stems erect, leaf pairs distributed along the stem;
sepals 5 .. Gratiola SCROPHULARIACEAE 150

135b. Plants not soft-succulent.
138a. Margins of the leaf blades entire or nearly so;

paired leaf bases contiguous, or joined by a
smooth thin sheath or horizontal line; ovary su-
perior; fruit a 2-loculed capsule
Veronica (in part) SCROPHULARIACEAE 150

138b. Margins of leaf blades serrate.
139a. Perennial, with creeping stems, developing

even during the winter season in mild
climatic areas ; young shoots often tinged
with purple; ovary superior; fruit a 2-
loculed capsule Veronica
americana SCROPHULARIACEAE 150

139b. Annual, with green robust erect stems;
leaf margins serrate or lacerate; flow-
ers yellow in radiate heads; ovary in-
ferior ; fruit a flat achene with 4-retrors-
ely-barbed awns at the apex

Bidens cernua COMPOSITAE. 160
131b. Bases of leaves separate, not joined by a sheath or a horizontal line; ovary

inferior.

140a. Leaves with slender petioles; blades broadly ovate to orbicular, cor-
date or rounded at the base; flowers small, in axillary or terminal
racemes; fruit ovoid or obovoid, indehiscent, clothed with hooked
prickles Circaea ONAGRACEAE 129

140b. Leaves sessile, tapering to the base, or with winged petioles; blades
ovate or lanceolate.

141a. Stems prostrate, rooting at the nodes; shoots often tinged
purple; flowers axillary, apetalous; fruit an ovoid cap-
sule; seeds not comose Ludwigia ONAGRACEAE 129

141b. Stems erect or decumbent, not prostrate and rooting at the
nodes; basal leaves few or in rosettes from turions; flow-
ers axillary, or in terminal racemes; fruit an elongate cap-
sule with numerous comose seeds

Epilobium ONAGRACEAE 129



Aquatic Plants of the Pacific Northwest
DESCRIPTIVE FLORA

RICCIACEAE
Gametophyte a generally flattened, dichotomously-branching thallus, the

upper portion containing filaments of chlorophyll-bearing cells alternating
with air canals ; epidermal pores wanting or minute; ventral scales ("leaves")
usually present, but small ; sporophyte a sessile capsule embedded in the ga-
metophyte ; elaters wanting.

RICCIOCARPUS Corda
Free-floating or, upon subsidence of the water, coming to rest upon mud

or wet sand, the rhizoids pendent during the aquatic stage ; thallus generally
2-4-lobed, with a deep dorsal furrow; epidermal pores present, minute ; ven-
tral scales many, reddish-purple, lacerate, pendulous. A single species, R.
natans Corda, is rather common and widely distributed in ponds and pools and
along the margins of streams.

MARCHANTIACEAE
Plants anchored, growing in wet, sometimes boggy, ground; gametophyte

dichotomously lobed, the upper surface generally conspicuously divided into
polygonal areas ; epidermal pores present ; cupules containing gemmae present
or absent ; plants monoecious or dioecious ; antheridia and archegonia borne in
usually long-stalked receptacles ; capsule of the sporophyte extending beyond
the receptacle by means of a slender stalk (seta) ; elaters associated with
spores in the capsule.
Polygonal areas of the gametophyte rather conspicuously elevated in the center ; gemmae

none 1. C ono ce phalum

Polygonal areas not elevated ; gemmae present 2. Marchantia

1. CONOCEPHALUM Wigg.
Gametophyte with simple epidermal pores, one to each polygonal area;

plants dioecious ; archegonial receptacle conical, long-stalked; capsule oblong,
splitting by 4-8 valves. The single species, C. conicum (L.) Dumont, occurs
in wet or definitely boggy areas.

2. MARCHANTIA L.
Gametophyte a large thallus, several-times dichotomous ; pores complex,

barrel-shaped, one to each polygonal area; cupules containing gemmae com-
monly found on the dorsal surface; archegonial receptacle stellate, long-
stalked ; capsule spherical, splitting irregularly. One species, M. polymorpha
L., is found in our area, growing in wet, sometimes boggy, ground.

19
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RICCARDIACEAE
Characters as keyed ; elaters present in the capsule.

RICCARDIA S. F. Gray
Gametophyte generally bright green, pinnately or palmately or rarely

somewhat dichotomously branching; midrib indefinite, widening slightly to
form a narrow wing; simple gemmae sometimes present dorsally ; capsule
long-cylindrical, dehiscing by 4 valves ; seta long. Several species of wet habi-
tats are found in our territory.

PELLIACEAE
Characters as keyed ; elaters present ; capsule opening by 4 valves.

Midrib broad, obscure ; gametophyte a typical flattened thallus without ventral scales
1. Pellia

Midrib distinct ; gametophyte with expanded lobes ; ventral toothed scales present 2. Blasia

1. PELLIA Raddi
Gametophyte bright green when young, sometimes purplish later, irregu-

larly dichotomous, sinuate-margined. Several species occur in our area.

2. BLASIA L.
Gametophyte dark or bluish green, sometimes purplish, changing to yel-

low with age, many times dichotomous, having a distinct midrib and deeply
lobed margins; ventral scales present, arranged in 2 irregular rows; gemmae,
sometimes of 2 kinds, found on the dorsal surface. One species, B. pusilla L.,
occurs on wet rocks and streams within our area.

LOPHOZIACEAE
Gametophyte consisting of a cylindrical, generally branching, axis bearing

2 rows of lateral leaf-like structures ("leaves"), and rarely a ventral row of
smaller but similar "leaves" ; lateral "leaves" entire, 2-lobed, or rarely 3 -5-
lobed ; rhizoids all smooth-walled; antheridia and archegonia not borne on
stalked receptacles ; capsule 4-valved ; seta long; elaters present.
Lateral "leaves" lobed (See also Lophocolea)

Ventral "leaves" present 7. Geocalyx
Ventral "leaves" wanting 3. Lophozia

Lateral "leaves" not lobed
Margins of lateral "leaves" dentate 4. Plagiochila
Margins of lateral "leaves" entire

Ventral "leaves" wanting 2. Nardia
6. Chiloscyphus

These 2 genera, not readily distinguishable vegetatively, may be separated in
the sporophyte stage as follows :

Capsule spherical Nardia
Capsule oblong Chiloscyphus

Ventral "leaves" present
The ventral "leaves" 2-4-lobed

Rhizoids from purple pads ; cells of "leaves" conspicuously thickened at
the angles ; capsule long-cylindrical 1. Gyrothyra
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Rhizoids, leaf-cells, and capsule not as above
Gametophyte simple or few-branched; plants monoecious (ours)

5. Lophocolca
Gametophyte freely though irregularly branched; plants dioecious

(ours) 6. Chiloscyphus
The ventral "leaves" not lobed 2. Nardia

1. GYROTHYRA Howe
Gametophyte somewhat branching, creeping; ventral "leaves" narrowly

2-lobed, often purplish ; plants dioecious ; capsule long-cylindrical; seta long.
The single species, G. underwoodiana Howe, is often abundant along streams,
forming conspicuous green colonies. Apparently known only on the Pacific

coast.

2. NARDIA S. F. Gray
Gametophyte creeping, simple or sparsely branching; ventral "leaves"

wanting in most species ; rhizoids colorless or yellowish; plants dioecious ; cap-
sule spherical, the seta long or short. Several species of wet habitats occur

within our limits.

3. LOPHOZIA Dumort.
Gametophyte creeping or ascending, the axis simple or dichotomously

branching; ventral "leaves" wanting (in ours) ; capsule ovoid or cylindrical;
seta long. Clark and Frye (1928) list 14 species within our range, though not
all are definitely aquatic.

4. PLAGIOCHILA Dumort.
Gametophyte large, the primary axis dark, creeping, rhizome- or stolon-

like, the branches erect or nearly so; lateral "leaves" dentate; ventral "leaves"
wanting, orif presenteither entire or cut into filaments ; capsule nearly
globose, short-stalked. One species, P. asplenoides (L.) Dumort. sometimes
occurs on rocks in streams of our area.

5. LOPHOCOLEA Dumort.
Gametophyte pale yellowish-green, creeping, simple or sparingly branch-

ing; lateral "leaves" broadly truncate or 2-lobed apically ; ventral "leaves"
very small, deeply lobed or cleft (in our species) ; capsule brownish, ellipsoid;
seta long. L. cuspidata (Nees) Limpr. sometimes occurs on wet stream banks
in our territory.

6. CHILOSCYPHUS Corda
Gametophyte pale green, brown, or nearly black, sometimes densely

caespitose ; lateral "leaves" generally entire, rounded, dorsally decurrent;
ventral "leaves," when present, usually deeply 2-4-lobed; capsule oblong; seta
long. At least one typically aquatic species, C. rivularis (Schrad.) Loeske, is
found in Oregon, Washington, and eastward.
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7. GEOCALYX Nees
Gametophyte creeping, simple or sparingly branching, bright or bluish-

green ; lateral "leaves" 2-lobed, somewhat decurrent dorsally ; ventral "leaves"
narrow, 2-cleft into linear parts ; plants monoecious (ours) ; capsule oblong;
seta long. G. graveolens (Schrad.) Nees is sometimes found on wet stream
banks of the Northwest.

SCAPANIACEAE
Gametophytes of slender cord-like "leafy" axes ; lateral "leaves" alter-

nate, 2-lobed, the lower lobe much larger than the upper, the series of "leaves"
along the axis thus appearing 4-ranked; ventral "leaves" none (in ours) ; cap
stile elongated; seta long; elaters present; gemmae sometimes present.
Lobes of the lateral "leaves" narrow, the lower lobes spreading almost horizontally from

the axis, the upper lobes much smaller and spreading obliquely 1. Dip/ophyllum
Lobes of the lateral "leaves" folded upon each other, the upper and lower lobes not

spreading at widely different angles 2. Scapania

1. DIPLOPHYLLUM Dumort.
Characters as keyed. Of 4 species cited by Clark and Frye (1928), 3

occur in subaquatic conditions within our range.

2. SCAPANIA Dumort.
Characters as keyed ; primary axes often subterranean, rhizome-like.

8 species occurring in more or less aquatic habitats in our area are cited by
Clark and Frye (1928) and by Sanborn (1929).

ANTHOCEROTACEAE
Characters as keyed. Stomata-bearing sporophytes indicate an advance-

ment toward independence of the sporophyte generation in plants.

ANTHOCEROS L.
Gametophyte a rather simple thallus, more or less circular in outline,

lobed or dissected ; or sometimes elongated and dichotomous ; capsule long-
cylindrical, sessile, splitting by 2 valves, exposing spores, elaters, and a slender
sterile columella (the central axis of the capsule). Six or more species have
been reported from the Pacific Northwest, several of which may be sub-
merged at times, or in sufficiently wet habitats to be included here.

FONTINALACEAE. WATER MOSSES

Thallus floating, attached only at the base ; green to brownish in color ;
"leaves" 3-5-ranked, distant to imbricate, entire to denticulate ; capsule con-
cealed or emergent, short-stalked or sessile, peristome double, the outer of 16
teeth and the inner a fringe of 16 cilia, more or less united.
Midrib of the "leaf" absent 1. Fontinalis
Midrib of the "leaf" present 2. Dichelyma
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1. FONTINALIS Myrin
Stem-like structures quite elongate, terete to 3-angled; freely branching;

"leaves" without a midrib, keeled, acute or obtuse, entire to denticulate; cap-
sule sessile, partly or wholly concealed, peristome double, the outer teeth about
equalling the inner cilia in length.

2. DICHELYMA Myrin
Thallus green to brownish, darker on the under surface; "leaves" 3-

ranked, lanceolate to subulate, denticulate, midrib present, often excurrent ;
capsule stalked, ovate, emergent, peristome double, cilia of the inner surpass-
ing the teeth of the outer.

SPHAGNACEAE. PEAT MOSSES

Plants grayish-green; mat-forming; "leaves" composed of 2 types of
cells; large empty cells and narrower, living cells containing chlorophyll; the
stalk of the capsule is greatly reduced but the capsule is raised above the
"leaves" by the growth of a portion of the gametophyte (the pseudopodium) ;
members of this group also commonly reproduce by fragmentation.

SPHAGNUM Dill.
Characters those of the family.

HYPNACEAE
Mat-forming; "leaves" with or without a midrib ; thallus yellowish-green,

brown or blackish; capsule on an elongated stalk; peristome usually perfect,
the teeth articulate, transversely lined.
Stem-like structures flattened 1. Leptodictyuni

Stem-like structures terete.
Midrib double, or if single, forking, short 2. Hygrohypnum
Midrib single, extending at least two-thirds the length of the "leaf" 3. Drepanocladus

1. LEPTODICTYUM Warnst.
Mat-forming, the mats sometimes floating; "leaves" entire, midrib prom-

inent, going one-half or more the length of the "leaf"; capsule asymmetrical,
curved, peristome perfect.

2. HYGROHYPNUM Lindb.
"Stems" prostrate or decumbent; "leaves" distant or imbricate, concave,

mostly ovate, entire to denticulate; midrib double or single and forking, short ;
capsule short and thick, not erect, peristome perfect.

3. DREPANOCLADUS C.M.
"Leaves" lanceolate, often circinate, acuminate; midrib single, prominent,

at least two-thirds the length of the "leaf" ; capsule cylindrical and curved,

not erect, peristome perfect.
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OPHIOGLOSSACEAE. ADDER'S-TONGUE FAMILY

Fronds solitary or few, dimorphic, sterile portion foliaceous ; vernation
not circinate ; eusporangiate, the sporangia large and naked in a spike or a
panicle, annulus not present, sporangia dehiscing by a transverse slit.
Sterile segments of the fronds entire; rhizomes slender 1. Ophioglossum vulgaturn
Sterile segments of the fronds pinnately divided or compound; rhizomes thick

2. Botrychium

1. OPHIOGLOSSUM [Tourn.] L.
Stems hypogean ; fronds 1-4, more or less succulent ; sterile blades sim-

ple; fertile segment a spike, sporangia marginal, 2-ranked ; spores yellow,
numerous.

1. Ophioglossum vulgatum L. Adder's-tongue Fern
Rhizome erect; fronds usually only one, 5-40 cm. tall; sterile segment

more or less fleshy, sessile or nearly so; fertile segment long-stalked, spor-
angia spherical, paired, united. Wet ground and sphagnum bogs ; across the
continent and in the Old World.

2. BOTRYCHIUM Sw.
Stems hypogean with more or less fleshy roots; fronds 1-3; sterile

blades cleft or pinnately compound ; fertile segment a spike or a panicle, spor-
angia 2-ranked, spores yellow, numerous.

1. Botrychium silaifolium Presl
Rhizomes stout ; fronds 1 or 2, sterile segment more or less triangular,

compound, pinnae lyrate ; fertile segment long-stalked, a branched panicle,
sporangia distinct. Wet ground and sphagnum bogs ; across the continent.

POLYPODIACEAE. FERN FAMILY
Ferns of variable vegetative characters ; circinate vernation ; sporangia

usually in dorsal or marginal sori ; annulus incomplete, transversely dehiscent
Fronds broadly lanceolate in outline, tapering about equally to both ends

1. Athyrium filix-femina
Fronds orbicular to reniform in outline 2. Adiantum pedatum var. aleuticum

1. ATHYRIUM Roth
Fronds bi- or tri-pinnate, erect to spreading; sori dorsal, oblong, usually

crescent to horseshoe-shaped; indusium only on the side, rarely absent.

1. Athyrium filix-femina (L.) Roth Lady -fern (Plate 1, Figure 1)
Fronds up to 15 dm. tall; densely tufted from erect rhizomes ; fronds

broadly lanceolate, tapering at both ends ; sori oval or oblong, near the mid-
rib ; indusia usually lacerate-ciliate along the free margin. Marshy areas and
along streams. Cosmopolitan.
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2. ADIANTUM L.
Delicate ferns from chaffy rhizomes; fronds decompound to tri-pinnate;

stipes wiry, black and shiny ; sori on the edge of the pinnules, covered by the
reflexed margin which forms the indusium.

1. Adiantum pedatum L. var. aleuticum Rupr. Western Maidenhair-
Fern (Plate 1, Figure 2)

Rhizomes mat-forming ; fronds up to 10 dm. tall; appearing reniform to
orbicular in outline; the pinnules with indentations on the upper margins.
Along streams. Western North America east to Quebec.

MARSILEACEAE. WATER CLOVER FAMILY

Perennial herbs from slender creeping rhizomes; blades (when present)
simple or 2-4-parted; plants monoecious ; sporocarps borne at the base of the
petioles of the leaves ; sporocarps hard.
Leaves with 4 leaflets, clover-like 1. Marsilea
Leaves bladeless, filiforrn 2. Pilularia

1. MARSILEA L.
Leaves mainly floating on the surface of the water ; leaves 4-foliolate ;

sporocarps ovoid to reniform.

1. Marsilea mucronata A. Br. Clover Fern (Plate 1, Figure 3)
Plants usually pubescent ; leaflets cuneate, entire; sporocarps 1 to a pe-

duncle, very pubescent at least when immature. Found mainly in shallow
pools; British Columbia to California, east to the Atlantic.

2. PILULARIA L.
Leaves filiform ; sporocarps sessile or nearly so in the leaf axils, globose.

1. Pilularia americana A. Br. Pill-wort (Plate 1, Figure 4)
Plants 2-4 cm. high; leaves bladeless, appearing grass-like; sporocarps

on a short peduncle. In wet mud around ponds; Oregon, California and in

the southeast United States.

SALVINIACEAE. SALVIN IA FAMILY

Free-floating aquatic plants with little or no stem; roots simple or want-
ing; leaves small, some submerged; sporocarps soft, 2 or more on a common
stalk, with a receptacle bearing either megasporangia or microsporangia.

AZOLLA Lam.

Small plants with unbranched roots ; leaves alternate, divided into an
aerial lobe and a submerged lobe; sporocarps on the first leaf of a lateral
branch.
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1. Athyrium filix-femina (L.
pedatum L. var. aleuticum Rupr.
americana A. Br. X 1 ; 5. Azolla
7. E. fiuviatile L. X 2/15; 8. E.
1/12, b. strobilus X 15.

PLATE I

) Roth a. frond X 1, b. rootstock X 5; 2. Adiantum
X ; 3. Marsilea mucronata A. Br. X 5 ; 4. Pilularia
filiculoides Lam. X 7; 6. Equisetum arvense L. X 2/9 ;
hyemale L. var. elatum (Englem.) Morton a. stem X
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1. Azo lla filiculoides Lam. Duckweed Fern (Plate 1, Figure 5)
Plants with ovate leaves approximately 1 mm. in length, 2-lobed, the

upper lobe papillate, the lower one submerged. A blue-green alga, Anabaena
azollae Strasb. is found living within chambers inside the leaves of Azolla.
Found floating on still water ; Washington to Mexico, east to Arizona and in
South America.

EQUISETACEAE. HORSETAIL FAMILY

Herbaceous perennials with jointed stems bearing scale-like leaves in
sheath-like whorls at the nodes, the internodes hollow; branches, when pres-
ent, also whorled at the nodes ; sporangia borne in terminal strobili ; euspor-
angiate ; spores minute, each with 4 hygroscopic elaters.

1. EQUISETUM L.
Characters those of the family.

Stems annual, dying out in the winter ; strobilus not apiculate.
Sheaths of the stems about 18-toothed; stems 10-30-grooved ; plants 6-15 dm. tall

3. E. fluviatile
Sheaths of the stems less than 15-toothed; stems 6-14 grooved.

Stems dimorphic ; sterile stems 6-14-grooved; branches solid, 3-4 angled
1. E. arvense

Stems all alike, deeply 5-10-furrowed; branches hollow, 4-7-angled 2. E. palustre
Stems perennial, evergreen; strobilus apiculate 4. E. hyeinale

1. Equisetum arvense L. Common Horsetail (Plate 1, Figure 6)

Rhizomatous ; sterile stems 10-60 cm. tall, with 6-14 vertical grooves,
green, sheaths about 12-toothed ; branches in dense whorls, solid, 3-4-angled,
sheaths of the branches 4-toothed; fertile stems unbranched, 5-25 cm, tall,
non-green, sheaths 8-12 toothed; strobilus 2-3.5 cm. long. Wet ground; across
the continent and in Eurasia.

2. Equisetum palustre L. Marsh Horsetail
Stems annual; all stems alike, 25-90 cm. tall, deeply 5-10-furrowed, fur-

rows separated by roughened ridges ; sheaths loose, about 8-toothed, the teeth
black with a white margin ; branches few, 4-7-angled, hollow, sheaths of the
branches usually 5-toothed; strobili terminal on the stem and smaller ones
occasionally terminating the branches. Wet ground; across the continent and
in Eurasia.

3. Equisetum fluviatile L. Swamp Horsetail (Plate 1, Figure 7)
Stems annual; all stems alike, 60-150 cm. tall; 10-30-grooved, sometimes

branching, sheaths of the stems with approximately 18 teeth ; branches, when
present, hollow; strobilus 1-2 cm. long. In shallow water and swampy areas ;
across the northern and central portions of the continent and in Eurasia.
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4. Equisetum hyemale L. var elatum (Engelm.) Morton (Plate 1,
Figure 8)

Stems perennial; stems up to 2 m. tall and 5 -20 mm. thick, 16-48 grooved,
ridges rough, irregular, stems simple or little branched ; leaves 3-carinate ;
strobilus oval, up to 2.5 cm. long, the apex with a sharp point. Damp ground;
throughout North America.

ISOETACEAE. QUILLWORT FAMILY
Amphibious or submerged perennials ; the stem a corm, bearing fibrous

roots below and a cluster of quill-like leaves above, leaf bases expanded, en-
closing the sporangia ; microspores small and numerous ; megaspores large,
tetrahedal and variously sculptured.

1. ISOETES L.
Characters those of the family.

Corms 2-lobed; leaves quill-like; velum incomplete.
Stomata absent ; leaves 5-30 cm. tall 1. I. occidentalis
Stomata present.

Peripheral strands lacking ; plants submerged; leaves 6-15 cm. tall
2. I. bolanderi

Peripheral strands usually 4, plants amphibious; Leaves 5-25 cm. tall
3. I. howellii

Corms 3-lobed; leaves 3-angled; velum complete 4. I. nuttallii

1. Isoetes occidentalis Henders. Western Quillwort
Submerged plants ; corms 2-lobed ; leaves awl-shaped, 5-30 cm. tall, with

a wide hyaline margin at the base, stomata lacking; ligule triangular ; sporan-
gium rounded, velum incomplete ; megaspores cream-colored, conspicuously
ridged, irregularly so on the basal face ; microspores more or less spinulose.
Lakes and ponds in the mountains ; Oregon to Idaho and California, Colorado
and Wyoming.

2. Isoetes bolanderi Engelm. Bolander's Quillwort (Plate 2, Fig-
ure 9)

Submerged plants ; corms 2-lobed ; leaves quill-shaped, 6-15 cm. tall,
rarely higher ; stomata few ; ligule triangular, cordate ; sporangium rounded
or oblong, velum incomplete ; megaspores white or bluish-white, with tuber-
cles ; microspores somewhat spinulose. Ponds or shallow lakes in the moun-
tains; Washington to California, Idaho, Colorado, Utah and Arizona.

3. Isoetes howellii Engelm. Howell's Quillwort
Amphibious plants ; corms 2-lobed; leaves 5-25 cm. tall, with a hyaline

margin ; stomata numerous ; ligule triangular ; sporangium oblong, velum in-
complete ; megaspores white, variously marked, sometimes obscurely so ; mic-
rospores smooth or having short spines. Drying ponds and at the water's
edge ; Washington to California, Montana and Idaho.
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4. Isoetes nuttallii A. Br. Nuttall's Quillwort
Amphibious plants ; corms 3-lobed; leaves 3-sided, 5-20 cm. tall; the

stomata numerous ; ligule triangular ; sporangium longer than broad, velum
complete; megaspores white, covered by small papillae or nearly smooth; mic-
rospores dark, papillose. Usually in wet ground; British Columbia to Cali-
f ornia.

TYPHACEAE. CAT-TAIL FAMILY

Leafy shoots stiffly erect, arising from stout creeping rhizomes; lateral
branches at first horizontal, later curving upward to become erect shoots ;
leaves long, ensiform ; spike terminal, the flowers minute, loosely arranged in
the upper, slender, early fugacious, staminate section, and densely crowded
in the lower, stout, persistent, cylindrical, pistillate section; pistils subtended
by bristly hairs, these, upon disintegration of the spike at maturity, forming
the conspicuous component of the masses of "down" instrumental in dissemin-

ating the minute nutlets.
Only one known genus.

TYPHA [Tourni L.
Characters those of the family

Leaves typically under 1 cm. in width ; spike with a noticeable separation of the staminate
and pistillate sections 1. T. angustifolia

Leaves typically over 1 cm. in width, often reaching nearly 3 cm.; staminate and pistillate
portions in contact 2. T. latifolia

1. Typha angustifolia L. Narrow-leaved Cat-tail (Plate 2, Fig-

ure 10)
Stems slender, 1-3 m. tall; leaves 0.5-1 cm. wide (occasionally more or

less); spikes pale brown, the pistillate section 0.5-2 cm. in thickness at ma-
turity, the staminate and pistillate sections generally separated by a naked por-

tion of the axis ; pollen grains simple at anthesis. Rare in our area, but com-

mon southward and eastward.

2. Typha latifolia L. Broad-leaved Cat-tail (Plate 2, Figure 11)

Stems stout, 1.5-3 m. tall; leaves typically 1-2.5 cm. broad (occasionally
narrower) ; spikes dark brown, the pistillate section reaching 2.5 cm. or more
in thickness at maturity, the staminate and pistillate sections contiguous ; pol-
len grains 4-celled at anthesis. In bogs and marshes, common ; widely dis-

tributed in temperate regions over the world.

SPARGANIACEAE. BUR-REED FAMILY

Monoecious aquatic or marsh perennial herbs with creeping rhizomes
and simple or branching erect or floating stems ; leaves 2-ranked, simple, nar-

row, sheathing at the base, the sheaths with scarious margins ; flowers in com-

pact globose heads, sessile or pedunculate, borne on the main stem and/or
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branches, the pistillate heads below the staminate ; flowers minute, with the
perianth reduced to scales ; fruits nut-like, in dense heads.

1. SPARGANIUM [Tourn.] L.
Characters those of the family.

la. Plants of marshes or shallow water ; stems erect, not flexuous.
2a. Leaves strongly keeled beneath.

3a. Stems 6-10 dm. tall ; inflorescence branched S. eurycarpum
var. greenei

3b. Stems generally shorter ; inflorescence typically simple 2. S. simplex
2b. Leaves weakly keeled beneath ; stems sometimes reaching 2 m. or more ; inflores-

cence branched 1. S. eurycarpum
lb. Plants of ponds or streams ; stems flexuous, floating or decumbent 3 S. angustifolium

4. S. minimum
5. S. hyperboreum

On the basis of reproductive characters, these 3 species may be distinguished thus :
Heads 12 mm. or more in diam. ; achenes spindle-shaped S. angustifoliumHeads 10 mm. or less in diam. ; achenes broadly ellipsoid or conical.

Inflorescence simple ; heads all axillary S. minimum
Inflorescence generally branched ; lower heads supra-axillary

S. hyperboreum

1. Sparganium eurycarpum Engelm. Broad-fruited Bur-reed
Stem 1-2.5 m. tall, erect ; leaves weakly keeled beneath, equaling or

shorter than the stem ; inflorescence branching; pistillate heads sessile or some
short-pedunculate ; perianth scales widened at the apex, gradually narrowed to
a long claw; fruiting heads sometimes reaching 3 cm. in diam., the achenes
broadly clavate, angled, truncate or depressed at the apex, beaked. Marshes,
British Columbia to California and eastward across the continent.

Sparganium eurycarpum var. greenei (Morong) Graebner Greene's
Bur-reed

Resembles typical S. eurycarpum, but leaves sharply keeled ; perianth
scales and achenes narrower, the latter obovoid. Marshes, British Columbia to
California.

2. Sparganium simplex Huds. (Plate 2, Figure 12)
Stems shorter than in S. eurycarpum, the leaves longer ; pistillate heads

sessile or sometimes pedunculate, in a generally simple inflorescence, axillary,
or some supra-axillary ; fruiting heads averaging 1.5 cm. in diam. ; achenes
spindle-shaped, often medially constricted, beaked. Widely distributed.

3. Sparganium angustifolium Michx. Narrow-leaved Bur-reed
Weak-stemmed floating plants with elongated leaves ; heads several, the

pistillate both axillary and supra-axillary, in a generally simple inflorescence ;
fruiting heads 12 mm. or slightly more in diam., the achenes spindle-shaped,
long-beaked, and generally long-stipitate. Widely distributed.
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4. Sparganium minimum (Hartm.) Fries Small Bur-reed
Stems weak, floating, or rarely decumbent on mud, or weakly erect ; pis-

tillate heads few, all axillary, in a simple inflorescence; fruiting heads 1 cm.
or less in diam. ; achenes nearly sessile, more or less conical, short-beaked.
Shallow water, northern Oregon to Alaska; circumboreal.

5. Sparganium hyperboreum Laest. Northern Bur-reed
Stems weak, slender, generally floating; leaves greatly elongated; pistil-

late heads few, the lower supra-axillary, the inflorescence generally branch-
ing; fruiting heads 1 cm. or less in diam. ; achenes ellipsoid, sessile or nearly
so, beakless or practically so. In shallow water, Alaska ; circumboreal.

NAJADACEAE. WATER NYMPH FAMILY

Rhizomes, when present, and leafy stems slender ; leaves alternate, op-
posite, or whorled, submerged and/or floating (of 2 forms when regularly
both floating and submerged) ; blades various ; plants monoecious or dioeci-
ous, or flowers perfect ; perianth none or scale-like, or sometimes a simulated
several-lobed perianth present; stamens 1-4; carpels 1-4, free, or sometimes
united.

A family of somewhat uncertain status, and variously treated by auth-
ors. Conservatively considered here.
la. Marine species (See also Ruppia maritima) ; plants completely submerged, at least

at high tide; leaves linear ; flowers on a spadix enclosed by a leaf-like spathe.

2a. Leaves sometimes reaching 8 mm. or more in width; plants monoecious ; growing
on rocks and sandy bottoms of bay and ocean margins 4. Zostera

2b. Leaves generally less than 3 mm. in width ; plants dioecious ; growing on rocks,
often in tide pools of the ocean coast 5. Phyllospadi.a.-

lb. Not restricted to marine habitats; plants of brackish or fresh waters, either coastal
or inland.

3a. Leaves (in ours) paired on the stern.
4a. Leaves of a pair distinctly opposite each other, and at the same eleva-

tion; stigma 1, peltate 3. Zannichellia
4b. Leaves of a pair opposite, but at slightly different elevations on the

stern ; stigmas 2-4, linear 6. Najas
3b. Leaves alternate, or only the upper opposite 1. Potamogeton

2. Ruppia
Attempted vegetative separation of Ruppia and certain submerged species of

Potamogeton sometimes offers difficulties. A floral distinction is
simple:

Inflorescence a spike; flowers with a simulated perianth Potamogeton
Inflorescence not a spike; neither a simulated nor a true perianth present

Ruppia

1. POTAMOGETON L.
Perennial herbs; leaves alternate or opposite, often of 2 types, the sub-

merged ones linear and thin, the floating leaves petioled, thick, broader than
the submerged ones ; stipules usually united to form a sheath; flowers in axil-
lary spikes, small; a 4-parted sepaloid structure represents the perianth ; stam-

ens 4; pistils 4; fruit of 4 drupelets.
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la. Leaves all submerged.
2a. Leaves narrowly linear.

3a. Stipules adnate to the petioles.
4a. Leaves 3-8 mm. wide, 4-10 cm. long, auriculate 3. P. robbinsii
4b. Leaves 1 mm. wide or less ; 3-15 cm, long.

5a. Leaves attenuate; stipules united to the middle 1. P. pectinatus
5b. Leaves obtuse; stipules united to above the middle, with free tips

1-5 mm. long 2. P. filiformis
3b. Stipules not adnate to the petioles.

6a. Stems winged; stipules 2-6 cm. long ; leaves many-nerved
4. P. zosteriformis

6b. Stems not winged; stipules mostly not over 2.5 cm. long; leaves
few-nerved.

7a. Leaves with a pair of basal glands; stipules 0.5-1.5 cm.
long 6. P. pusillus

7b. Leaves without a pair of basal glands ; stipules 1.5-2.5 cm.
long 5. P. foliosus

2b. Leaves lanceolate to ovate.
8a. Herbage reddish; leaves lanceolate to oblong, 2-25 cm. long, 7-18 mm. wide

8. P. alpinus
8b. Herbage green.

9a. Leaves sessile, clasping, cordate at the base.
10a. Stipules 5-10 cm. long ; leaves 5-36 cm. long, 1-3 cm. wide

12. P. praelongus
10b. Stipules 1-2 cm. long ; leaves 1.5-10 cm. long, 0.5-2 cm. wide

15. P. richardsonii
leaves 5-20 cm. long,

10. P. illinoensis
9b. Leaves sessile or petioled, but tapering to the base;

1.5-4 cm. wide
lb. Leaves of 2 types-floating and submerged.

l la.
11b.

Submerged leaves filiform, 1-2 mm. wide, without true blades 11. P. natans
Submerged leaves averaging over 2 mm. in width.
12a. Floating and submerged leaves 30-60-veined; submerged leaves oval to

lanceolate 9. P. amplifolius
12b. Floating and submerged leaves few-veined.

13a. Submerged leaves reticulate-veined along the midrib, linear
7. P. epihydrus

13b. Submerged leaves without reticulate veining along the midrib.
14a. Submerged leaves petioled 14. P. nodosus
14b. Submerged leaves sessile.

15a. Herbage reddish; floating leaves 2.5-6.5 cm. long, 1-2.5
cm. wide 8. P. alpinus

15b. Herbage green.
16a. Floating leaves 1-2 cm. wide; stipules 3 cm. long or

less 13. P. gramineus
16b. Floating leaves 2-6.5 cm. wide; stipules up to 8 cm.

long 10. P. illinoensis
NOTE: Potamogeton crisPus L., recently collected in our area should be included in this key. Itis characterized by oblong leaves with serrulate margins; stout beaked fruit and prominent vegetativebuds in the leaf axils.

1. Potamogeton pectinatus L. Fennel-leaved Pondweed
Rhizomes much-branched, tipped by fleshy tubers ; stems up to 2 m.

long; leaves all submerged, 3-15 cm. long, attenuate, 1 mm. wide or less, typi-
cally 1-nerved ; stipules 15-25 mm. long, united to the middle, margins scar-
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ious ; fruit, short-beaked, 2.5-4 mm. long. Submerged in still water ; cosmo-
politan.

2. Potamogeton filiformis Pers.
Stoloniferous perennials with freely-branched steins; leaves all sub-

merged, linear, 6-12 cm. long, 0.2-0.5 mm. wide, obtuse; sheaths up to 2.2 cm.
long with free tips 1-5 mm. long ; spikes with 2-5 remote whorls of flowers ;
fruits 2-2.6 mm. long, beak blunt. Still or slow moving water; Alaska to Cali-
fornia and across the continent, also in Eurasia.

3. Potamogeton robbinsii Oakes
Rhizomatous herbs ; stems up to 2 m. long ; leaves all submerged, linear,

4-10 cm. long, 3-8 mm. wide, auriculate, entire or finely serrulate; stipules
united at the base forming a sheath 1.5 cm. long, free tips up to 3 cm. long ;
spikes 1-2 cm. long; fruit 2.5-4 mm. long, 3-keeled, beak incurved. Still water;
British Columbia to California and eastward across the continent.

4. Potamogeton zosteriformis Fern. Eelgrass Pondweed (Plate 2,
Figure 13)

Stems tip to 1 m. long, flattened ; leaves all submerged, linear, 5-20 cm.

long, to 5 mm. wide, many-nerved, acuminate; stipules not united, 2-6 cm.
long, spikes 2-3 cm. long ; fruit 5 mm. long, 3-keeled, beaked. Still and slow
moving water ; throughout North America.

5. Potamogeton foliosus Raf. Leafy Pondweed
Stems to 1 m. long, flattened; leaves all submerged, linear, obtuse, 1-10

cm. long, 0.5-2.5 mm. wide, several-nerved, stipules free or united, 1.5-2.5

cm. long ; spikes short ; fruit 3-keeled. In still or slow moving water; through-

out North America.

6. Potamogeton pusillus L. Small Pondweed
Stems to 1 m. long ; leaves all submerged, linear, acute or obtuse, 2-7 cm.

long, 0.5-3 mm. wide, 1-5-nerved; stipules 0.5-1.5 cm. long, hyaline; spike
short, fruit 1.5-3 mm. long, 3-keeled, short-beaked. Still or slow moving
water ; throughout North America and in Eurasia.

7. Potamogeton epihydrus Raf.
Stems to 2 m. long ; submerged leaves linear or linear-lanceolate, 3-20 cm.

long, 2-10 mm. wide ; floating leaves thick, elliptic to lance-oblong, 3-8 cm.
long, 1.5-3.5 cm. wide, petioled, usually opposite, stipules not united, up to 4
cm. long; spikes 1.5-4 cm. long; fruits 3-keeled, short-beaked. Still or slow

moving water ; Washington to California and the East coast.

Potamogeton epihydrus var. nuttallii (C. & S.) Fern.
Submerged leaves 2-8 mm. wide; floating leaves oblong or oblong-lanceo-

late, 2-7.5 cm. long and 0.4-2.5 cm. wide, fruiting spike 0.8-3 cm. long. Range

that of the species.
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8. Potamogeton alpinus var. tenuifolius (Raf.) Ogden
Stems up to 1 m. long, terete ; submerged leaves lanceolate to oblong-

linear 2-25 cm. long, 7-18 mm. wide ; floating leaves, when present, petioled,
lanceolate or obovate 2.5-6.5 cm. long, 1-2.5 cm. wide ; stipules to 3 cm. long;
herbage with a reddish tinge ; spikes 1.5-3.5 cm. long; fruit 3-keeled. Alaska
to California, widely distributed in North America, also in Eurasia.
9. Potamogeton amplifolius Tuckerm. Large-leaved Pondweed

Rhizomes scaly ; stems not much branched; submerged leaves diverse,
oval to lanceolate, 8-20 cm. long, 2.5-7.5 cm. wide, usually on short petioles,
floating leaves oval to ovate, acute, 5-10 cm. long, 3-5 cm. wide, many-nerved,
long-petioled; spikes up to 8 cm. long ; fruit 3.5-5 mm. long, prominently
beaked. Usually in deep water of lakes and streams ; Washington to Calif or-
nia, also on the East coast.

10. Potamogeton illinoensis Morong
Stems up to 6 dm. long ; submerged leaves elliptic to lanceolate, 5-20 cm.

long, 1.5-4 cm. wide ; floating leaves, when present, elliptic to oblong, 4-13 cm.
long, 2-6.5 cm. wide ; stipules up to 8 cm. long, spikes up to 6 cm. long; fruit
2.5-3.5 mm. long. British Columbia to California, and on the Atlantic coast.

11. Potamogeton natans L. Common Floating Pondweed
Stems to 1.5 m. long; submerged leaves filiform, 10-20 cm. long, 1-2 mm.

wide ; floating leaves thick, ovate to ovate-oblong, 4-12 cm. long, 2.5-6 cm.
wide ; stipules to 9 cm. long; spikes to 5 cm. long; fruit 3.5-5 mm. long, short-
beaked. Still and slow moving water; Alaska to California and widely dis-
tributed across the continent.

12. Potamogeton praelongus Wulf White-stemmed Pondweed
Stems whitish; leaves all submerged, ovate to lance-oblong, 5-36 cm.

long, 1-3 cm. wide ; stipules white, 5-10 cm. long, spike to 5 cm. long; fruit
4-5 mm. long, short-beaked. Alaska to California ; widely distributed across
the continent.

13. Potamogeton gramineus L. Various-leaved Pondweed
Stems to 1 m. long ; submerged leaves linear to oblong, 1.5-4.5 cm. long

(to 9 cm. in var. maximus) 2-10 mm. wide, sessile, floating leaves thick,
ovate to oblong, 2-6 cm. long, 1-2 cm. wide; stipules to 3 cm. long; spikes 1-2.5
cm. long ; fruits 2-2.5 mm. long, short-beaked. Ponds and streams ; throughout
North America and Eurasia.

14. Potamogeton nodosus Poir. Long-leaved Pondweed
Stems 1-3 m. long; submerged leaves linear to lance-linear, 10-30 cm.

long, 0.5-3.5 cm. wide, petioled; floating leaf blades lance-oblong to elliptic,
3-11 cm. long, 1.5-4.5 cm. wide, long-petioled; stipules 2-10 cm. long; spikes
to 6 cm. long; fruit 3-keeled, 3.5-4.5 mm. long, short-beaked. Still and slow
moving water ; British Columbia to California, on the East coast and in South
America.
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15. Potamogeton richardsonii (Ar. Berm.) Rydb. (Plate 2, Figure 14)
Stems to 12 dm. long; leaves all submerged, ovate to lance-ovate, nar-

rower above, 1.5-10 cm. long, 0.5-2 cm. wide, clasping the stem, margins un-
dulate ; stipules whitish, up to 2 cm. long; spikes 1.5-4 cm. long; fruit 2.5-3.5
mm. long, prominently beaked. In deep water; Alaska to California, and
widely distributed in the northern part of the continent.

2. RUPPIA L.
Aquatic plants of coastal salt waters or of inland alkaline ponds and

pools ; stems and leaves filiform, generally completely submerged, the leaves
alternate; flowers perfect; incomplete, the peduncles generally spirally coiled
but often greatly elongated at anthesis to carry the flowers to the water sur-
face until the accomplishment of pollination, then withdrawn and recoiled.

1. Ruppia maritima L. Ditch-grass
Characters of the genus. Several varieties have been described to indicate

extremes of variation, but much overlapping occurs. Common in saline waters
along the Pacific coast, also inland, in our region, in brackish pools ; wide-
spread through much of the world.

3. ZANNICHELLIA L.
Aquatic herbs, submerged, with creeping rhizomes, filiform stems and

leaves, the latter (in ours) opposite, stipulate ; plants monoecious (ours) ;
flowers imperfect, incomplete, the staminate consisting of a single stamen, the
pistillate of several free carpels forming, in fruit, asymmetrical nutlets.

1. Zannichellia palustris L. Horned Pondweed
Characters of the genus ; nutlets 3-4 mm. long, somewhat flattened, mar-

ginally toothed, beaked. Plants of saline or alkaline or (rarely) fresh water
pools. Widely distributed over the world.

4. ZOSTERA L.
Marine herbs with creeping rootstocks ; submerged ; leaves long, narrow,

2-ranked; plants monoecious (ours), flowers arranged in 2 series on a flat-
tened spadix surrounded by a spathe, the latter continuing leaf-like beyond
the spadix ; pollen grain a sticky filament, shed at anthesis by the disarticula-
ting staminate flowers.

1. Zostera marina L. Eel-grass (Plate 2, Figure 15)
Characters of the genus ; stems 1-3 m. long; leaves ribbon-like, 3-15 dm.

long, 3-8 mm. wide, many-veined. Common along rocky ocean shores, and on
the sandy floors of bay and ocean. Typically completely submerged, but often
more or less exposed, between tides, on wave-washed rocks. Widely dis-
tributed on coasts of the world.
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5. PHYLLOSPADIX Hook.
Marine aquatic herbs from stout rhizomes; stems slender ; leaves nar-

row, slightly fleshy; plants dioecious; flowers incomplete, borne in 2 rows on
a somewhat flattened spadix.
Inflorescence often solitary, basal or nearly so; leaves 2-4 mm. wide 1. P. scouleri
Inflorescence generally not solitary, several to an elongated stem; leaves generally less

than 2 mm. wide 2. P. torreyi

1. Phyllospadix scouleri Hook. Scouler's Surf-grass
Plants of turbulent rocky coastal shores. British Columbia to California

and on coastal Japan.

2. Phyllospadix torreyi Wats. Torrey's Surf-grass
Plants of tide pools and comparatively quiet coastal shores. British Co-

lumbia to California.

6. NA JAS L.
Aquatic annual herbs, submerged; stems slender ; leaves linear, 1-veined,

more or less distinctly serrulate-margined, paired on the stem on opposite
sides with the 2 leaves of a pair attached at slightly different elevations, the
bases dilated, forming sheaths, these sometimes auricled (not in ours) ; plants
monoecious (ours), the flowers axillary
Leaves distinctly toothed; seeds shining, the surface reticulation obscure 1 N. flexilis
Leaves sparsely or obscurely toothed; seeds dull, the surface reticulation distinct

2. N. guadalupensis

1. Najas flexilis (Willd.) Rost. and Schm. Slender Water Nymph
Stems filiform, profusely branching, 1-20 dm. long; leaves abundant,

crowded toward the apex, very narrow except at the sheathing base, distinctly
serrulate, 1.5-2.5 cm. long; staminate flower consisting of a single stamen en-
closed in a spathe, pistillate flower of a single pistil with a short style and 2-4
narrow stigmas; fruit a nutlet enclosed in a scarious sac-like coat; seed shin-
ing, microscopically reticulate. In ponds and quiet streams, widely distributed
in North America and Europe.

2. Najas guadalupensis (Spreng.) Morong Common Water Nymph
Resembling Najas flexilis, but less crowding of leaves, more obscure

serrulation of leaf margins, duller seed, and stronger reticulation of seed
surface. Lakes from the Pacific to the Atlantic coasts.

JUNCAGINACEAE. ARROW-GRASS FAMILY

Herbs with rush-like or grass-like leaves ; flowers small, perfect or uni-
sexual ; inflorescence various ; perianth when present 3-6 parted; stamens 1-6.
Plants acaulescent.

Leaves fleshy and semi-terete, perennials 1. Triglochin
Leaves terete, annuals 3. Lilaea

Plants caulescent, leaves reduced upwards 2. S cheuchzeria



9. Isoetes bolanderi Engelm. X 5; 10. Typha angustifolia L. X ?,,-; 11. T. latifolia L.
X 2/15; 12. Sparganiunt simplex Huds. a. basal portion of plant X 2/9, b. inflorescence
X A; 13. Potamogeton zosteriformis Fern. X ?,; 14. P. richardsonii (Ar. Benn.) Rydb.
X 5; 15. Zostera marina L. a. apex of leaf X 5, b. spathe X 5 ; 16. Scheuchzeria palustris

L. X 5; 17. Alisma plantago- aquatica L. X 5.

37
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1. TRIGLOCHIN L.
Perennial herbs ; leaves all basal, sheathing at the base ; flowers small,

greenish, borne in a spike-like raceme ; fruit often with hooked bristles near
the base.
Plants 5-20 cm. in height from slender rhizomes; leaves equalling or longer than the

scape 1. T. striata
Plants stout, 20-100 cm. tall from a heavy caudex or short stout rhizome; leaves shorter

than the scape 2. T. maritime

1. Triglochin striata Ruiz & Pay. Three-Ribbed Arrow-Grass
Plants perennial from slender rhizomes ; 5-20 cm. in height ; leaves equal-

ling or longer than the scape ; racemes densely flowered ; perianth appendages
fewer than 6, greenish yellow; fruit 3-angled. Bogs along the coast; Oregon
to South America and on the Atlantic coast.

2. Triglochin maritima L. Seaside Arrow-Grass
Tufted perennials from heavy caudex or short stout rhizome, 2-10 dm.

in height ; leaves 1.5-5 mm. in width, shorter than the scapes ; flowers race-
mose, each with 6 perianth-like appendages bearing a stamen ; carpels 3-
angled, dorsal angles winged. Saline marshes along the coast and alkaline
meadows inland ; Alaska to California and throughout the Northern Hemis-
phere.

2. SCHEUCHZERIA L.
Perennial herbs from creeping rhizomes ; stems erect and leafy ; leaves

linear with sheathing bases ; flowers racemose, whitish, 6-parted, segments
membranous and persistent.

1. Scheuchzeria palustris L. (Plate 2, Figure 16)
Perennial herb with creeping rhizomes ; stems 7-30 cm. in height, erect

and leafy; leaves linear with sheathing bases ; flowers racemose, whitish, 6-
parted, segments membranous and persistent. Found in bogs and streams in
the mountains ; Alaska to California and throughout the Northern Hemis-
phere.

3. LILAEA Humb. & Bonpl.
Annual herbs with terete leaves (1 species only).

1. Lilaea subulata Humb. & Bonpl. Flowering Quillwort
Annual rush-like herb; leaves cylindrical, 5-35 cm. in length, longer than

the scapes, bases sheathing; spikes consisting of pistillate, staminate, and
perfect flowers. In wet soil and in ponds and streams east of the Cascades ;
British Columbia to South America.
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ALISMACEAE. WATER PLANTAIN FAMILY

Acaulescent herbs ; leaves long-petioled; inflorescence racemose or panic
ulate; perianth of 6 segments in 2 series, 3 sepal-like and 3 petaloid; stamens
mostly 6 or more; pistils many ; ovary superior ; fruit achenes or rarely fol-
licles.
Leaves hastate to sagittate 2. Sagittaria
Leaves not sagittate or hastate.

Petioles strongly sheathing, becoming bulbous at the base 1. Alisma
Petioles not strongly sheathing 3. Da7nasoniunt

1. ALISMA L.
Herbs, emersed or with floating leaves; flowers paniculate; pedicels 3-

bracteolate ; sepals 3, green; petals 3, white or rose-colored; 6-9 stamens ; fruit
of ribbed achenes.
Leaf blades 2-10 cm. wide; scape much surpassing the leaves 1. A. plantago-aquatica
Leaf blades 1-15 mm. wide; scape shorter or nearly equalling the leaves 2. A. geyeri

1. Alisma plantago-aquatica L. Water Plantain (Plate 2, Figure 17)
Perennials from bulbous bases ; leaf blades ovate to lance-ovate, up to

15 cm. long, on petioles twice to four times as long; scapes surpassing the
leaves ; flowers in whorls, the pedicels subtended by scarious bracts ; achenes
obovate, 1-grooved on the back, beaked. Shallow water and wet areas across
the continent.

2. Alisma geyeri Torr. (Plate 3, Figure 18)
Perennial herbs with erect or floating leaves ; leaves long-petioled, lance-

olate to oblong ; scapes equalling or shorter than the leaves, inflorescence ver-
ticillate ; petals white or pink ; achenes nearly orbicular, beaked, dorsally 3-
ribbed. Shallow water and wet areas ; Washington to Nevada, and in the
eastern United States.

2. SAGITTARIA L.
Mostly perennial herbs, leaves emersed or floating; flowers verticillate,

often unisexual ; sepals herbaceous ; petals white, often dark at the base;
stamens and pistils numerous; achenes compressed, style persistent.
Basal lobes of the leaf blades widely divergent, nearly equalling the terminal lobe in

length; plants 2-14 dm. tall 1. S. latifolia
Basal lobes of the leaf blades much shorter than the terminal lobes ; plants 1-4 dm. tall....

2. S. cuneata

1. Sagittaria latifolia Willd. Broad-leaved Arrowhead (Plate 3,

Figure 19)
Perennials by rhizomes and corms ; 2-14 dm. tall ; leaves variable, leaf

blades sagittate; flowers in verticels, each one subtended by a bract, unisexual
and/or bisexual; achenes dorsally winged and long-beaked. Shallow water and
wet ground; across the continent.
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2. Sagittaria cuneata Sheldon Arum-leaved Arrowhead (Plate 3,
Figure 20)

Rhizomatous perennials ; leaves sagittate to hastate ; flowers in whorls
on scapes which are usually shorter than the leaves ; achenes minutely beaked,
winged. Shallow water or wet ground ; across the continent.

3. DAMASONIUM Juss.
Perennial herbs with erect or floating leaves, these 3-5-veined; flowers

bisexual; sepals 3 ; petals 3, erose ; stamens 6; pistils few; achenes com-
pressed, long-beaked.

1. Damasonium californicum Torr. (Plate 3, Figure 21)
Plants 1-4 dm. tall; leaf-blades ovate to oblong or lanceolate, 3-nerved,

petioles mostly longer than the blades ; scapes usually more than 1, flowers in
verticels, petals white, rarely pink ; achenes long-beaked. Still, shallow water;
Oregon and California, east of the Cascades.

HYDROCHARITACEAE. FROG'S-BIT FAMILY

Submerged or, less often, floating herbs ; leaves often whorled, usually
sessile ; flowers solitary or umbellate, bisexual or unisexual, subtended by 1 or
2 bracts ; perianth segments usually 6, in 1 or 2 series ; stamens 3-many ; ovary
inferior; fruit submerged, indehiscent and berry-like.

ELODEA Michx.
Stems submerged ; leaves opposite or more often whorled, 1-nerved, ses-

sile, entire or serrulate ; flowers 1-3 in the axils of a 2-cleft spathe ; staminate
flowers usually solitary, sepals 3, petals 3 or wanting, stamens 3-9; pistillate
flowers solitary ; sepals and petals 3 ; perfect flowers like the pistillate but
having 3-9 stamens ; fruit 1-5-seeded.
Leaves lanceolate, 1.5-3 cm. long, in whorls of more than 3 1. E. densa
Leaves ovate-oblong, 6-15 mm. long, in 2's or 3's, often both on the same stem

2. E. canadensis

1. Elodea densa Planch. (Plate 3, Figure 22)
Stems densely leafy, leaves whorled, narrowly lanceolate, 1.5-3 cm. long,

up to 5 mm. wide, acuminate, serrulate; fruiting stage not known in our re-
gion. Naturalized in ponds, lakes and ditches ; native of South America.

2. Elodea canadensis Michx. (Plate 3, Figure 23)
Stems up to 5 dm. long; leaves in 2's or 3's, ovate-oblong, 6-15 mm.

long, averaging 2 mm. wide ; petals wanting in the staminate flowers, 2.5-3
mm. long in the pistillate flowers. Lakes and ponds ; scattered across the
continent.
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GRAMINEAE. GRASS FAMILY

Annual or perennial herbs, rarely woody; culms usually hollow at the
internode, always solid at the node ; leaves 2-ranked, composed of the sheath
and the blade ; ligule usually present at the collar ; florets without a distinct
perianth, arranged in spikelets consisting of a rachilla and 2-many 2-ranked
bracts, the lower pair empty, (glumes) ; stamens 1-6, usually 3; pistil 1, styles

typically 2; fruit a caryopsis.
Page

la. Rhizomes or stolons present ; culms sometimes rooting at the nodes.
2a. Sheaths without hairs, though often scabrous.

3a. Sheaths retrorsely scabrous ; definitely barbed, rough to the touch.
4a. Ligule 2 mm. long or less.

5a. Margins of the blades conspicuously retrorsely barbed; blades
4-10 mm. wide Leersia oryzoides 54

5b. Margins of the blades not barbed ; blades soft, 3-6 mm. wide
Pleuropogon refractus 46

4b. Ligule over 3 mm. in length Glyceria pauciflora 45
G. grandis 45

G. leptostachya 45
G. elata 46

These species, not readily distinguishable vegetatively, may be separated in the
reproductive stage as follows :

Spikelets 8 mm, long or less.
Lemmas prominently 5-nerved G. pauciflora

Lemmas prominently 7-nerved.
Glumes 1.5 and 2 mm. long G. grandis
Glumes 1 and 1.5 mm. long G. elata

Spikelets 12-18 mm. long C. leptostachya

3b. Sheaths not retrorsely scabrous.
6a. Rhizomes or stolons scaly.

7a. Blades stiffly erect ; mostly involute except occasionally fiat
near the base.

8a. Vernation clasping; blades distichous, 2-4 mm. wide, 5-15
cm. long, not scabrous on the margins

Distichlis spicata 47
D. stricta 47

These species, not readily distinguishable vegetatively,
may be separated in the reproductive stage as
follows :

Panicle congested ; spikelets imbricate D. spicata
Panicle less congested; spikelets distinct D. stricta

8b. Vernation rolled; blades 2-5 mm. wide, 5-40 cm. long,
prominently scabrous on the margins

Spartina gracilis 53

7b. Blades not stiffly erect ; flat in section.
9a. Plants 1-5 dm. in height from slender tough rhizomes ;

blades 1.5-3 mm. wide, 2-5 cm. long ; ligule 0.5-1
mm. long Iluhlenbergia asperifolia 52

9b. Plants 6-15 dm. in height from stout rhizomes.
10a. Blades 6-16 mm. wide, 10-30 cm. long ; ligule 2-5

mm. long Phalaris arundinacea 53

10b. Blades less than 6 mm. wide ; ligule 1 mm. long, a
truncate rim Ely111US triticoides 47

6b. Rhizomes or stolons not scaly.
lla. Ligule 2 mm. or less in length.

12a. Nodes pubescent ; sheaths overlapping ; blades tapering
to an involute apex Paspalitnt distichuni 54

12b. Nodes not pubescent.
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Page
13a. Plants annual, 1-4 dm. tall; blades short, 1-2 mm

wide, divergent ; sheaths loose
Eragostis hypnoides 46

13b. Plants perennial, 5-12 dm. in height.
14a. Ligule rounded or obtuse, finely lacerate,

toothed or entire, 1.5-3 mm. long
Agrostis palustris 50

14b. Ligule truncate, notched, often split, ciliate;
0.5-2 mm. long

Calamagrostis neglecta 50
11b. Ligule over 2 mm. in length.

15a. Blades smooth.
16a. Vernation folded; sheath closed most of the

length ; ligule 5-6 mm. long
Catabrosa aquatica 46

16b. Vernation rolled; sheath split ; ligule 1.5-3 mm.
long Agrostis palustris 50

15b. Blades scabrous at least above.
17a. Sheaths closed for most of the length (if speci-

men is immature and the sheath is closed,
see also Glyceria borealis).

18a. Blades 2-6 mm. wide, 2-25 cm. long ; sheath
oval in section; ligule 2-3 mm. long,
rounded in the center, margin entire
but inclined to split. Glyceria striata 45

18b. Blades 6-12 mm. wide, 15-40 cm. long ;
sheaths keeled in section ; ligule 2.5-5
mm. long, usually acute in center,
margin irregularly toothed to entire

Glyceria grandis 45
17b. Sheaths split.

19a. The sheaths without a prominent hyaline
margin, though the edge may be hy-
aline directly below the collar but
not continuing so for the length of
the sheath.

20a. Blades averaging over 4 mm. in width;
mostly 4-7 mm. wide; ligule
about 5 mm. long, not ciliate....

Calamagrostis scribneri 49
20b. Blades ranging from 1-4 mm. in width.

21a. Ligule acute and pointed, margin
entire, more or less pub-
escent on the back ; mar-
gin of blade weakly
barbed

Alopecurus aequalis 51
21b. Ligule lacerate or ciliate, 2.5-6

mm. long ; margin of
blade scabrous
Calainagrostis inexpansa 49

19b. The sheaths with a prominent hyaline
margin.

22a. Ligule less than 3.5 mm. long; plants
erect, 2-4 dm. tall

Agrostis pallens 50
22b. Ligule 4 mm. long or over ; plants us-

ually over 4 dm. in height.
23a. Blades less than 4 mm. wide,

scabrous, 10-15 cm. long;
culms erect, about 60 cm.
tall ._.Agrostis longiligula 51
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Page
23b. Blades averaging more than 4

mm. in width though
ranging from 3-12 rum._

Glyceria occidentalis 45
G. borealis 45

G. pauciflora 45
These species, not readily distin-

guishable vegetatively,
may be separated in the
reproductive stage as fol-
lows :

Spikelets 10-20 mm. long.
Lemmas 4-6 mm. long,

7-9-nerved, scab-
rous on nerves
and between them

G. occidentalis
Lemmas 3-4 mm. long,

7-nerved, glab-
rous except on
the nerves

G. borealis
Spikelets 4-5 mm long

G. pauciflora

2b. Sheaths pubescent.
24a. Rhizomes 1 cm. thick or more; plants stout, 2-4 m. tall, leafy stolons

often present ; collar long-pilose on the sides ; blades flat,
10-40 mm. wide, 15-35 cm. long, margins barbed

Phragmites communis 47

24b. Rhizomes or stolons much more slender ; plants less than 2 m. in
height, usually much shorter than that.

25a. Ligules 3-4 mm. long; sheaths pilose or villous ; culms leafy
especially near the base; nodes of culms bearded.

26a. Blades nearly glabrous above; appressed pubescence on
under surface; 5-7 mm. wide, 4-8 cm. long

Panicunt occidentals 55

26b. Blades pilose or villous above.
27a. Herbage velvety-villous ; culms 10-30 cm. tall ; blades

thick, 5-12 mm. wide, 3-8 cm. long ; plants
found near hot springs ...... Panicum thermale 55

27b. Herbage less pubescent, not velvety-villous but pi-
lose ; culms 25-60 cm. tall ; blades 5-8 mm.
wide, 5-10 cm. long; plants not restricted to
hot spring areas Panicunt pacificum 55

25b. Ligules 0.5-1 min, long; sheath only sparingly pubescent.
28a. Rhizomes present, scaly ; plants perennial ; leaves conspic-

uously distichous ; ligule 0.5 mm. long; collar
mostly of hairs, blades 2-4 mm. wide, 5-15 cm.
long Distichlis stricta 47

28b. Rhizomes wanting; culms slender and creeping; plants
annual ; blades 1-2 mm. wide, thin ; sheath loose__

Eragrostis hypnoides 46

lb. Rhizomes or stolons wanting and plants not rooting at the nodes.

29a. Ligules absent Echinochloa crusgalli 55

29b. Ligules present.
30a. Sheaths and blades with numerous glandular depressions, culms

freely branching at the base ; 5-20 cm. tall ; tufted
Eragrostis lutescens 46

30b. Sheaths and blades without numerous glandular depressions.
31a. Ligules averaging 2 mm. or less in length.

32a. Blades mostly 2 mm. wide or less.
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33a. Sheaths somewhat inflated ; tufted perennials ; culms
spreading; blades flat with slender tips

Heleochloa alopecuroides 52
33b. Sheaths not inflated.

34a. Blades less than 3 mm. long; loosely tufted ;
annuals, 5-20 cm. in height

Muhlenbergia filiformis 52
34b. Blades averaging longer than 3 mm., mostly 5

mm. long or over ; culms 20-40 cm.
in height Agrostis thurberiana 50

32b. Blades averaging over 2 mm. wide.
35a. Blades 2.5-5 mm. wide.

36a. Culms less than 30 cm. long, spreading; per-
ennial Heleochloa alopecuroides 52

36b. Culms over 30 cm. long, erect ; annual
Leptochloa fascicularis 53

35b. Blades 8-20 mm. wide ; sheaths pilose to hirsute
Panicum capillare 55

Page

31b. Ligules averaging over 2 mm. in length.
37a. Ligule between 2 and 4 mm. long.

38a. Blades loosely involute ; succulent annuals with
freely branched culms 3-10 dm. tall

Leptochloa fascicularis .53
38b. Blades flat or keeled but not involute.

39a. The blades over 3.5 mm. in width, leaves not
crowded at the base ; tufted perennials

3-8 dm. tall___Polypogon interruptus 51
39b. The blades less than 3 mm. wide, leaves

crowded at the base.
40a. Culms tufted Agrostis thurberiana 50

A. oregonensis 50
These species, not readily distinguishable

vegetatively, may be separated in
the reproductive stage as follows :

Palea two-thirds to three-fourths the
length of the lemma

A. thurberiana
Palea minute A. oregonensis

40b. Culms not tufted, slender annual
Deschampsia danthonioides 49

37b. Ligules 4 mm. or more long.
41a. Vernation folded or clasping.

42a. Sheaths with broad hyaline margins ; ligules
5-11 mm. long_Deschampsia caespitosa 49

42b. Sheaths without hyaline margins ; ligules 4-5
mm. long Agrostis longiligula 51

41b. Vernation rolled.
43a. Blades averaging more than 6 mm. in width,

margins barbed
Beckmannia syzigachne 53

43b. Blades averaging less than 6 mm. in width.
44a. Ligule entire ; sheaths keeled near the

collar Alopecurus aequalis 51
44b. Ligule lacerate or split.

45a. Sheaths loose, somewhat inflated,
purplish

...Alopecurus carolinianus 51
45b. Sheaths neither loose nor inflated.

46a. Perennials ; culms tufted
Polypogon interruptus 51

46b. Annuals
__.__._ Polypogon monspeliensis 51
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Tribe I FESTUCEAE
Spike lets 2-many-flowered, in open or closed panicles ; lemmas awned

from the summit or awnless ; glumes shorter than the first floret.

1. GLYCERIA R. Br.
Tall grasses from rhizomes or rooting at the nodes ; blades flat and soft;

glumes short, unequal; lemmas rounded on the back, 5-9-nerved, nerves
prominent.

1. Glyceria borealis (Nash) Batch. Northern Mannagrass
Perennial rhizomatous grass 3-10 dm. high; sheath glabrous, compressed-

keeled, closed in immature shoots, split and with hyaline margins in older
ones ; blades flat or folded, scabrous, keeled below ; panicle narrow, spikelets

6-12-flowered 10-18 mm. long. Wet ground and shallow water; Alaska to
California; in Oregon, east of the Cascades; scattered throughout the United

States.

2. Glyceria leptostachya Buck'. Soft Mannagrass
Culms 1-1.5 m., soft and stout ; sheaths scabrous ; blades flat, scaberulous

above, 3-7 mm. wide ; panicles narrow ; spikelets 8-14-flowered. Shallow
water ; Washington to California.

3. Glyceria occidentalis (Piper) J. C. Nels. Western Mannagrass

Culms flaccid, 6-10 dm. high; blades 3-12 mm. wide, scabrous above,
smooth below; lemmas usually purple-tinged at the tip. Wet ground and
shallow water; British Columbia to California, Idaho and Nevada.

4. Glyceria pauciflora Presl Few-flowered Mannagrass

Sod-forming perennials with creeping rhizomes; sheaths split, smooth to
scaberulous; blades 6-15 mm. wide, 10-20 cm. long, scabrous; ligule 5-6 mm.
long, longest in the center, entire, but inclined to shred; spikelets 5-6-flowered,
4-5 mm. long. Swamps and shallow water, Alaska to California and the
Rocky Mountains.

5. Glyceria striata (Lam.) Hitchc. Fowl Mannagrass
Perennial from short rhizomes, 3-10 dm. in height; sheaths closed most

of the length, glabrous or scabrous; blades glabrous to scabrous, 2-6 mm.
wide, 5-25 cm. long; margins rather scabrous; ligule 2-3 mm. long, entire
but inclined to split; spikelets 3-7-flowered. British Columbia to California

and Mexico, across Canada and in the Atlantic States.

6. Glyceria grandis S. Wats. Reed Mannagrass
Perennials in loose tufts from thick rhizomes; sheaths flat and keeled,

closed, glabrous; blades 6-12 mm. wide, 15-40 cm. long, glabrous except on
the margins; ligule 2.5-5 mm. long, acute, entire or slightly toothed; spike-

lets 4-7-flowered, lemmas purplish-tinged. Wet ground and swamps; Alaska
to eastern Oregon and scattered through the eastern United States.
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7. Glyceria elata (Nash) Hitchc. Tall Mannagrass
Cu lms stout, erect, 1-2 m. tall; sheaths scabrous; blades lax, flat, scab-

rous above, smooth below, 6-7 mm. wide; spikelets 6-8-flowered. Wet and
swampy ground; Brtish Columbia to California and New Mexico, Montana
and Idaho.

2. PLEUROPOGON R. Br.
Annuals or perennials, culms simple, weak; blades flat; glumes unequal,

somewhat scarious; lemmas membranaceous, 7-nerved.

1. Pleuropogon refractus (A. Gray) Benth. ex Vasey Nodding Sema-
phore-grass (Plate 3, Figure 24)

Perennials 1-1.5 m. high; sheaths glabrous to retrorsely scabrous; blades
4-6 mm. wide, uppermost often obsolete; inflorescence with few spikelets;
spikelets 8-12 flowered. Bogs and stream banks; Washington to California.
2. Pleuropogon oreganus Chase Oregon Semaphore-grass

Cu lms 5.5-9 dm. tall, from slender rhizomes; sheaths loose, blades 4-7
mm. wide, 8-18 cm. long, scabrous; ligules lacerate, 4-5 mm. long; spikelets
7-13 flowered, lemmas awned. Swampy ground; eastern Oregon.

3. ERAGROSTIS Beauv.
Low spreading annuals or perennials; spikelets long and narrow, the

florets imbricate, glumes unequal, lemmas broad, acute.

1. Eragrostis hypnoides (Lam.) B.S.P. Creeping Lovegrass
Mat-forming annuals 1-4 dm. tall, with culms rooting at the nodes;

sheaths loose, smooth to puberulent; blades short, 1-2 mm. wide, thin, scab-
rous or puberulent. Stream banks and wet ground throughout North and
South America.

2. Eragrostis lutescens Scribn. Viscid Lovegrass
Tufted annuals, culms freely branched from the base, 0.5-2 dm. high;

sheaths and blades with numerous glandular depressions; panicles narrow;
spikelets 6-12-flowered. Sandy ground; Washington to California, east to
Idaho and Colorado.

4. CATABROSA Beauv.
Perennials with culms creeping; leaves soft; blades flat; spikelets few -

flowered; glumes unequal, irregularly toothed; lemmas with 3 parallel nerves.

1. Catabrosa aquatica (L.) Beauv.
Cu lms decumbent, rooting at the nodes; sheath closed most of the length,

glabrous, blades acute, 2-8 mm. wide, 3-12 cm. long, margins barbed, lateral
nerves inconspicuous; panicle branches in whorls. Wet grounds and bogs;
across Canada throughout the west and midwest United States; in Oregon,
east of Cascades.
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5. DISTICHLIS Raf.
Low perennials with rigid culms from long scaly rhizomes; plants

dioecious; spikelets large, many-flowered; lemmas closely imbricate.

1. Distichlis spicata L. Green Seashore Saltgrass
Cu lms 1-4 dm. in height from much-branched rhizomes; blades stiff and

involute except at the base, distinctly distichous; spikelets 5-9-flowered. Sea-
shores, mainly in salt marshes; British Columbia to Mexico; on the Atlantic
coast; Cuba and South America.

2. Distichlis stricta (Torr.) Rydb. Desert Saltgrass

Perennials from creeping scaly rhizomes; leaf blades short and sharp,
scattered pilose on both surfaces, conspicuously distichous; collar long-pilose

on the margins; ligule 0.5 mm. long, mostly of hairs; spikelets usually 7 -9-

flowered. Wet alkaline areas; British Columbia to eastern Washington, south

to Mexico.

6. PHRAGMITES Trin.
Large perennial reeds; leaf blades broad and flat; panicles terminal,

large; spikelets with long silky hairs on the rachilla; upper florets perfect,
lower ones staminate or neuter.

1. Phragmites communis Trin. Common Reed

Perennials with stout culms and large creeping rhizomes, leafy stolons

may be present also; sheath split, margin pubescent; blade 10-40 mm. wide,

15-35 cm. long, margin barbed; collar long-pilose on the margin; ligule 1 mm.

long; panicle usually tinged with purple. Swamps and stream banks; British

Columbia to California; scattered throughout the United States and in South
America, Australia and the Old World.

Tribe II HORDEAE
Spikelets 1-many-flowered, sessile on opposite sides of the jointed rachis,

inflorescence a solitary spike; leaf blades often with auricles on each side of

the base.

1. ELYMUS L.

Mostly tall perennials, typically with 2 or more spikelets at each joint
of the rachis; spikelets 2-6-flowered, crowded; rachis continuous; glumes

equal.

1. Elymus triticoides Buckl. Beardless Wild-rye or Alkali Rye-grass
(Plate 3, Figure 25)

Culm 6-10 dm. high from scaly rhizomes; sheaths glabrous, blade 2-6

mm. wide, flat or revolute ; ligule truncate, 1 mm. long ; glumes and lemmas

awn-tipped. Wet ground ; Washington and Montana to California and Texas.
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PLATE III

24

18. Alisma geyeri Torr. X 19. Sagittaria latifolia Willd. a. leaf X A, b. flowering
inflorescence X i; c. fruiting inflorescence X 5; 20. S. cuneata Sheldon X 2/9; 21.
Damasonium calif ornicum Torr. X g ; 22. Elodea densa Planch. X 5; 23. E. canadensis
Michx. X 5; 24. Pleuropogon refractus (Gray) Benth. ex Vasey a. basal portion of plant
X 5, b. portion of inflorescence X 5, c. floret X 25; 25. Elymus triticoides Buckl. X 5.
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Tribe III AVENEAE
Spike lets more than 1-flowered; inflorescence a panicle or less often,

a raceme; glumes as long as or longer than the first floret, typically enclosing

all florets; lemmas dorsally awned; the awn often geniculate.

1. DESCHAMPSIA Beauv.
Spike lets 2-flowered, but often with a vestigial floret borne on the pro-

longed rachilla; glumes subequal; lemmas awned from or below the middle.

1. Deschampsia caespitosa (L.) Beauv. Tufted Hairgrass

Tufted perennials; sheaths somewhat keeled, split and with broad hyaline
margins; blades 1.5-4 mm. wide, 5-20 cm. long, margins scabrous; ligules 5-11

mm. long, pointed in the middle; panicle open; spikelets 4-5 mm. long; florets

bearded at the base. Bog and swampy ground, especially in the mountains;
throughout Alaska and Canada; in the western and northeastern United
States and in the Old World.

2. Deschampsia danthonioides (Trin.) Munro ex Benth. Annual Hair-

grass
Annual; slender culms 1-5 dm. in height; sheaths glabrous; blades nar-

row, short, mostly involute; ligules 2-3 mm. long; panicle open. In edges of

drying ponds and also in open ground; Alaska to California, and South

America.

Tribe IV AGROSTIDEAE
Spikelets 1-flowered; inflorescence a panicle, often modified; lemmas

awned or awnless; the awn, when present, from the back or the summit;

glumes sometimes vestigial.

1. CALAMAGROSTIS Adans.

Perennials, usually from creeping rhizomes; glumes nearly equal, acute

to acuminate, longer than the lemma ; a tuft of hairs at the base of the floret,

hairs often as long as the lemmas; lemmas dorsally awned; palea small.

1. Calamagrostis scribneri Beal Scribner's Reed-grass

Culms up to 10 dm. in height from creeping rhizomes; sheaths scabrous

and sparingly retrorsely pubescent at the throat; blades 4-7 mm. wide, thin

and soft; ligules approximately 5 mm. long; glumes acuminate, 4 mm, long,

just a little longer than the lemmas; callus-hairs about half the length of the

lemmas. Wet ground; Washington to New Mexico and Colorado.

2. Calamagrostis inexpansa Gray Northern Reed-grass

Tufted perennials from slender rhizomes; sheaths split, margins scarious,

prominently purple-veined, at least at the base; blades 2-4 mm. in width,

smooth or scabrous, margins scabrous; collar indistinct; ligule 2.5-6 mm.

long, lacerate or ciliate; inflorescence narrow and dense; glumes acuminate,



50 AQUATIC PLANTS OF THE PACIFIC NORTHWEST

scabrous; lemmas nearly equalling the glumes, dorsally awned; callus-hairs
three-fourths to equally as long as the lemma. Wet meadows and swampy
grounds; Alaska to Maine, south to Virginia and California; east of the
Cascade Mountains in Oregon.

3. Calamagrostis neglecta (Ehrh.) Gaertn. Small Northern Reed-grass
Perennial by long creeping rhizomes; sheath glabrous, with hyaline

margins; blades 1-4 mm. wide, 10-30 cm. long, glabrous, flat or involute;
collar indistinct; ligule 0.5-3 mm. long, membranous, truncate, notched, often
split; panicle very narrow; glumes smooth to slightly scabrous; callus of hairs
nearly equalling the lemma. Swampy ground and wet places; Alaska to Cali-
fornia and Colorado and on the east coast; east of the Cascade Mountains in
Oregon.

2. AGROSTIS L.
Tufted, usually perennial grasses; culms slender; blades soft, scabrous,

usually flat; spikelets small; glutnes nearly equal, longer than the lemmas;
palea usually small or obsolete.

1. Agrostis thurberiana Hitchc.
Cu lms tufted, slender, 2-4 dm. high; blades thin and soft, 1-2 mm.

wide, somewhat crowded at the base; ligules about 2 mm. in length; panicle
narrow and lax, 5-7 cm. long; spikelets 2 mm. long, awnless; palea a little
shorter than the lemma. Bogs in the mountains; British Columbia to Cali-
fornia and Colorado.

2. Agrostis palustris Huds. Creeping Bent-grass
Low-growing perennials with culms up to 1 m. in length, long stolons

creeping and rooting at the nodes; leaves rolled in the bud, the blades nar-row and stiff; sheath glabrous, split, the margin hyaline; collar distinct;
ligule membranous, 1.5-3 mm. long, rounded or obtuse, finely toothed or
entire, hairy on the back. Wet ground; British Columbia to California and
scattered across the United States.

3. Agrostis pallens Trin. Sea-shore Bent-grass (Plate 4, Figure 26)
Cu lms 2-4 dm. in height, from long slender rhizomes; blades stiff,

1-4 mm. wide, scabrous; ligules 2-3.5 mm. long, firm; panicle dense and
contracted; glumes 2-3 mm. long, lemma shorter, awnless, palea obsolete.
Sand dunes on the coastal beaches; Washington to California.

4. Agrostis oregonensis Vasey Oregon Bent-grass or Oregon Redtop
Cu lms somewhat tufted, weak and slender, 3-10 dm. in height; blades

thin and soft, scabrous, ligules 2.5-3 mm. long; panicles up to 30 cm. long,
the branches verticillate; glumes 2.5-3 mm. long, lemmas about one-half as
long as the glumes; palea about 0.5 mm. long. Swamps, marshes and bogs,
British Columbia to California, Montana and Wyoming.
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5. Agrostis longiligula Hitchc. Pacific Bent-grass
Cu lms erect, about up to 6 or 7 din. in height; blades flat or rolled, scab-

rous ; sheaths smooth, glabrous ; ligules 4-6 mm. long ; panicles narrowed,
loosely-flowered, tawny or purplish; glumes narrow, subequal; lemma
dorsally awned. Bogs and marshy areas along the coast, Alaska to California.

3. ALOPECURUS L.
Annuals or usually perennials with flat soft blades; sheaths loose; pani-

cles dense, spike-like; spikelets laterally compressed, the glumes equal, usually
united below, the keels ciliate; lemmas also united below, dorsally awned;

the palea absent.

1. Alopecurus aequalis Sobol. Little Meadow Foxtail (Plate 4, Fig-
ure 27)

Perennials; culms often decumbent at the base, 2-6 dm. tall; blades
rolled in the bud; 1-4 mm. wide, 5-12 cm. long, the margins weakly barbed,
the nerves of the upper surface prominent; panicles slender; spikelets 2 mm.
long, lemmas short-awned. Wet ground and in standing water; Alaska to
California and across the United States; also in Eurasia.

2. Alopecurus carolinianus Walt. Meadow Foxtail
Tufted annuals with erect or spreading culms; blades rolled in the bud,

2-3 mm. wide, acuminate, glabrous, margins scabrous; sheaths glabrous, the
margins hyaline, ligules 4-5 mm. long, collar narrow; panicle dense, narrow;
spikelets 2-2.5 mm. long; lemmas with exserted awns. Wet ground; British
Columbia to California and throughout most of the United States.

4. POLYPOGON Desf.
Annual or perennial grasses; blades flat and scabrous; panicle spikelike,

bristly; glumes equal, longer than lemmas; glumes long-awned; lemmas

short-awned or awnless.

1. Polypogon interruptus H.B.K. Beard-grass
Perennials with tufted culms, often decumbent at the base; culms up

to 9 dm. in height; blades 4-6 mm. in width; ligule lacerate, 2-5 mm. long;
panicle dense with short spreading branches giving a lobed appearance;
glumes with awns up to 5 mm. long. Moist ground; British Columbia to
California, east to the Mississippi River; also in Argentina.

2. Polypogon monspeliensis (L.) Desf. Annual Beard-grass
Annuals; sheath split, glabrous or scaberulous; blade 3-6 mm. wide, 2-15

cm. long, margins barbed; nerves inconspicuous below, raised above; ligule
4-6 mm. long, acute, margin lacerate, pubescent on the back; panicle dense;
glumes with awns 6-8 mm. long; awn of the lemma 1 mm. long. Moist
ground; widely distributed in the western United States, less so in the East;
introduced from Europe.
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5. MUHLENBERGIA Schreb.
Mostly perennials; tufted or rhizomatous; panicles narrow or open;

spikelets small; the lemmas usually longer than the glumes, acute, awned from
near the summit or awnless.

1. Muhlenbergia filiformis (Thurb.) Rydb. Pull-up Muhly (Plate
4, Figure 28)

Slender loosely tufted annuals or appearing perennial; culms filiform,
5-30 cm. tall; blades flat, 1 mm. wide or less, up to 3 cm. long, pubescent
above; ligules 2 mm. long; panicle few-flowered, narrow; glumes about 1 mm.
long, the lemma twice as long. Wet ground at high elevations or also occurring
on dry slopes in the mountains; British Columbia to California and eastward
through the midwest.

2. Muhlenbergia asperifolia (Nees & Mey.) Parodi Scratchgrass
Perennials 1-5 dm. in height, from slender rhizomes; vernation folded or

clasping; blades 1.5-3 mm. wide; 2-5 cm. long, margins scabrous, folded near
the tip; sheaths glabrous, split; ligule 0.5 to 1 mm. long, the margin finely
toothed and ciliate; panicle diffuse, finally spreading; glumes about 1 mm.
long; lemmas 1.5 to 2 mm. long, awnless. Marshy or wet ground especially
along ditches and streams ; British Columbia to California and South America
and well distributed throughout the United States.

6. HELEOCHLOA Host ex Roemer
Culms low, tufted and spreading; leaves subtending the dense spikelike

panicles, the blades reduced, the sheaths inflated; glumes narrow, acute;
lemmas slightly surpassing the glumes; palea well developed.

1. Heleochloa alopecuroides (Phil. and Mitterp.) Host (Plate 4, Fig-
ure 29)

Culms tufted and spreading; blades reduced, flat to involute at the
tip; sheaths somewhat inflated; ligules about 1 mm. long; panicles slender,
4-5 mm. in diameter; spikelets approximately 2 mm. long. Ballast; north-
western Oregon, near Portland and occasionally along the Willamette River,
also in Pennsylvania.

Tribe V CHLORIDEAE
Inflorescence of 2 to several 1-sided spikes or racemes; the spikelets

1-several-flowered, in 2 rows on one side of the rachis; upper florets com-
monly sterile and often modified.

1. LEPTOCHLOA Beauv.
Annuals or perennials, blades flat; inflorescence a spike or a narrowed

raceme; spikelets 2- to several-flowered, glumes equal or very unequal, shorter
than the fertile lemmas; lemmas mucronate or short-awned.
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1. Leptochloa fascicularis (Lam.) Gray Loose-flowered Sprangle-top
Succulent annuals with freely branching culms 3-10 dm. tall; blades flat

to loosely involute, glabrous, 2.5-5 mm. wide; inflorescence with ascending
or appressed branches; spikelets 6-12-flowered; lemmas up to 5 mm. long,
acute, awned. In brackish water and alkali soil, scattered across the United
States.

2. BECKMANNIA Host
Annuals; blades flat; inflorescence spike-like or paniculate; spikelets

1-3-flowered, nearly sessile, in 2 rows, overlapping, orbicular; glumes equal,

inflated; lemmas narrow, acuminate.

1. Beckmannia syzigachne (Steud.) Fernald Slough Grass (Plate
4, Figure 30)

Annuals, 2-10 dm. tall; vernation rolled; blades 5-10 mm. wide, 8-20 cm.
long, the margins barbed, the nerves prominent above; sheaths keeled, scab-
rous, split; ligules usually over 5 mm. long, up to 8 mm. long, long-accumin-
ate, margins entire to wavy, somewhat pubescent on the back; spikelets 1-
flowered, 3 mm. long; glumes deeply keeled, acuminate. Marshes and ditch
banks, Alaska to Manitoba, south to California; scattered across the United
States.

3. SPARTINA Schreb.
Perennials from creeping scaly rhizomes; blades stiff; spikelets 1-flow-

ered, laterally flattened, sessile, overlapping; glumes keeled, acute or awned;
lemmas also keeled.

1. Spartina gracilis Trin. Alkali Cord-grass
Erect, stiff-leaved perennials; vernation rolled; blades 2-5 mm. wide,

5-40 mm. long, tapering to fine, firm points, smooth below, scabrous above,
the nerves not prominent; sheaths split, the margins scarious and overlapping,
glabrous; ligule a dense fringe of hairs; spikelets 6-8 mm. long; glumes cil-
iate on the keel, the first shorter than the second; lemmas ciliate on the keel,

obtuse.

Tribe VI PHALARIDEAE
Inflorescence a panicle; spikelets of 1 perfect terminal floret with 2

sterile florets below.

1. PHALARIS L.
Annuals or perennials with flat blades; panicles dense, narrow, often

spike-like; the sterile florets greatly reduced; fertile lemma coriaceous, shorter

than the glumes.

1. Phalaris arundinacea L. Reed Canary-grass (Plate 4, Figure 31)

Perennials from stout creeping rhizomes; vernation rolled; blades 6-16
mm. wide, 10-30 cm. long, scabrous, nerves inconspicuous except for the
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midrib, keeled; sheaths split, glabrous to scaberulous; ligules 2-5 mm. long,
rounded in the center, the margins usually lacerate, puberulent on the back;
panicles narrow; spikelets 5-6 mm. long, glumes keeled, acuminate; fertile
and sterile lemmas villous below. Marshes and swamps; British Columbia
to California and widely distributed across the United States.

Tribe VII ORYZEAE
Inflorescence a panicle; spikelets 1-flowered, laterally compressed;

glumes reduced or wanting.

1. LEERSIA Swartz
Perennials, usually from creeping rhizomes; blades flat and scabrous;

panicle narrowed or more often open; spikelets strongly laterally-flattened;
glumes wanting; lemma firm, broad, ciliate on the nerves; palea narrower,
equalling the lemma in length.

1. Leersia oryzoides (L.) Swartz Rice Cut-grass (Plate 4, Fig-
ure 32)

Cu lms slender and weak, 1-1.5 m. in height, from slender creeping
rhizomes; blades strongly retrorsely scabrous; sheaths scabrous; ligules about
1-1.5 mm. long; panicle loose, the branches lax; spikelets elliptic. Swampy
ground, river banks and lake shores; British Columbia to California and
eastward to the Atlantic; Europe.

Tribe VIII PANICEAE
Inflorescence paniculate or racemose; spikelets with 1 terminal fertile

floret and a sterile floret below; glumes membranaceous, the sterile lemma
and palea indurate; first glume small, often suppressed, then the sterile lemma
and the second glume appearing as a pair of glumes.

1. PASPALUM L.
Mainly perennials; inflorescence of 1 to several narrow racemes; spike-

lets small, flattened on one side, convex on the other, in 2 rows on one side
of the rachis; first glume usually suppressed; fertile lemma indurate, the mar-
gins inrolled.

1. Paspalum distichum L. Knot-grass (Plate 4, Figure 33)
Perennials; 3-6 dm. tall from extensive creeping rhizomes; culms glab-

rous, except at the nodes; leaves 3-8 mm. wide, 2.5-15 cm. long, flat but taper-
ing to a point; sheaths sparingly pubescent, usually overlapping; racemes
usually 2 or 3; spikelets elliptic, 2.5-3.5 mm. long; the second glume pubes-
cent. Ditches and muddy or sandy shores; Washington to California, through-
out the Southern States and on the Atlantic coast. Native of South America.
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2. PANICUM L.
Annuals or perennials; leaves broad and short; inflorescence of panicles

or racemes; spikelets dorsiventrally compressed; glumes unequal; fertile
lemmas indurate, the margins inrolled.

1. Panicum capillare L. Witch-grass
Tufted annuals; vernation rolled; blades 8-20 mm. wide, margins papil-

lose-pilose; nerves inconspicuous, except the midrib; sheaths split, papillose-
pilose to hirsute; ligule 0.7-1.4 mm. long; spikelets elliptic, 2 mm. long;
lemmas acute. River banks and sandy ground; scattered throughout most of
the United States.

2. Panicum pacificum Hitchc. & Chase
Cu lms 2.5-6 dm. tall, pilose; blades 5-10 mm. wide, pilose above and

appressed pubescent on the under surface; ligule 3-4 mm. long, ciliate; sheaths

pilose; spikelets 1.8-2 mm. long. Wet ground and stream banks; British
Columbia to California, Montana and Arizona.

3. Panicum occidentale Scribn.
Culms slender, 1.5-4 dm. tall, yellowish-green, leafy near the base; leaf-

blades firm, 4-8 cm. long, 5-7 mm. wide, nearly glabrous above, the under
surface appressed pubescent; sheaths sparsely pubescent; ligule 3-4 mm. long;
panicle open; spikelets pubescent, about 1.8 mm. long, Peat bogs and wet
ground; British Columbia to California and Idaho.

4. Panicum thermale Boland. Hot-springs Panicum
Cu lms densely tufted, velvety-villous, 1-3 dm. high, nodes bearded;

blades 5-12 mm. wide, soft-pilose; ligules about 3 mm. long; spikelets
approximately 2 mm. long, pubescent. Wet ground especially near hot
springs; Washington to California, Montana, Idaho, Wyoming and Utah.

3. ECHINOCHLOA Beauv.
Coarse annuals or perennials, often succulent; blades linear, flat, sheaths

compressed; inflorescence densely flowered; spikelets flattened on one side,
convex on the other; solitary or in groups; first glume about one-half the
length of the spikelets; the second glume equaling the sterile lemma; fertile
lemma with inrolled margins.

1. Echinochloa crusgalli (L.) Beauv. Barnyard Grass (Plate 4,
Figure 34)

Annuals; culms stout, 3-10 dm. tall; blades 6-15 mm. wide, margins
weakly barbed; vernation rolled; sheaths pubescent; ligule absent; panicle
dense; spikelets green to purplish, 3 mm. long excluding the awns, tuber-
culate-hispid. Wet ground, especially along ditch banks, also in dry waste
ground; widely distributed across the United States and in Europe.
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PLATE IV

26. Agrostis pallens Trin. a. basal portion of plant X 1, b. portion of the inflorescence
X 1, c. section of leaf X 11; 27. Alopecurus aequalis Sobol. X g ; 28. Muhlenbergia fili-
formis (Thurb.) Rydb. a. habit sketch X A, b. spikelet X 61; 29. Heleochloa alopecuroides
(Pill. and Mitterp.) Host a. habit sketch X b, b. spikelet X 6; 30. Beckmannia syzigachne
(Steud.) Fern. a. section of leaf X g, b. portion of inflorescence X b, c. spikelet X 3g ;
31. Phalaris arundinacea L. a. section of leaf X 1, b. spikelet X 21, c. floret X 21; 32.
Leersia oryzoides (L.) Swartz a. section of leaf blade X 1, b. spikeletX 21; 33. Paspalum
distichum L. X 1; 34. Echinochloa crusgalli (L.) Beauv. a. section of leaf X 1, b. floret
X 21, c. spikelet X 21.
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CYPERACEAE. SEDGE FAMILY

Annual or perennial herbs, the latter rhizomatous; aerial stems (culms)
several- (generally 3-) angled, or terete, typically solid (rarely hollow), naked
or leafy; leaves consisting of narrow parallel-veined blades and closed sheaths,
or sometimes reduced to sheaths alone; flowers (florets) minute, borne in
spikelets in simple or compound arrangements, each floret typically subtended
by a reduced bractlet (scale), and the inflorescence often subtended by 1 or
more involucral leaves (bracts); florets perfect or unisexual; perianth none
or consisting of bristles; styles 2 or 3; ovary 1-loculed, 1-ovuled, becoming
a biconvex or 3-angled achene.

la. Cu lms with basal sheaths, otherwise leafless and bractless; style base enlarged to
form a persistent tubercle at apex of achene 2. Eleocharis

lb. Without the above combination of characters.
2a. Cu lms jointed, hollow, terete; blades of the upper leaves short, flat ; floral scales

decurrent on the axis of the inflorescence 5. Dulichium
2b. Culms not jointed or hollow.

3a. Stems generally 3-angled.
4a. Leaves (except the involucral bracts) essentially basal ; involucral bracts

typically conspicuously surpassing the inflorescence ; flowers
perfect 1. Cyperus

4b. Leaves typically cauline as well as basal ; involucral bracts various or
absent ; flowers unisexual or perfect 4. Scirpus

6. Carex
On the basis of reproductive characters, the 2 genera may be dis-

tinguished as follows :
Flowers perfect ; perigynium wanting Scirpus
Flowers unisexual ; achene enclosed in a modified scale

(perigynium) Carex
3b. Stems terete or nearly so 3. Eric phorum

4. Scirpus
By reproductive characters, these 2 genera are separated thus :

Bristles numerous, silky, long-exserted Eriophorum
Bristles 1-6, included within the scales (ours) Scirpus

1. CYPERUS L.
Annual or perennial herbs, culms of the perennials arising from corm-

like bases or from rhizomes ; leaves 3-ranked, mostly from near the bases of
the culms; florets mostly perfect, each in the axil of a small scale, the scales
arranged distichously in small terete, angled, or flattened spikelets, these in
turn assembled in compound spikes, heads or umbels, the entire inflorescence
subtended by an involucre of narrow leaf-like bracts; inflorescence terminal;
perianth none; stamens 1-3; stigmas 2 or 3; pistil 1-loculed, 1-ovuled, becom-
ing a lenticular or 3-angled beakless achene.
la. Annual.

2a. Lower sheaths (some bladeless) broadly scarious and cellular-reticulate.
3a. Basal sheaths red-tinged; plant with a distinct odor 1. C. aristatus
3b. Basal sheaths not red- tinged; plant without a distinct odor....2. C. acuminates

2b. Lower sheaths closely-veined, not broadly scarious or distinctly cellular-reticulate
between veins 5. C. erythrorhizos

lb. Perennial.
4a. Plant with creeping rhizomes bearing tubers 4. C. esculentus
4b. Plant without creeping rhizomes but with tuber-like corms.

5a. Leaves shorter than the culms; umbel capitate or with a few rays..3. C. bushii
5b. Some of the leaves, especially those of the involucre, much surpassing the

culm; umbel often compound, with several rays 6. C. strigosus
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1. Cyperus aristatus Rottb. Bristly Cyperus
Annual, densely caespitose, erect or depressed, from a tuft of fibrous

roots; culms 1-15 cm. tall, flexuous or somewhat stiff, smooth; leaf blades
0.5-3 mm. wide, smooth, equaling, or shorter than, the culms, the involucral
bracts much surpassing them; basal sheaths red-tinged; spikelets oblong,
compressed, borne in simple capitate umbels, or the umbels sometimes rayed
and bearing capitate umbellets of spikelets; scales lanceolate, conspicuously
several-veined, long-acuminate or awned, the tips strongly recurved, decid-
uous with the achenes; achenes 3-angled. Wet ground, Pacific coastal states
and across the continent.

2. Cyperus acuminatus Torr. & Hook. (Plate 5, Figure 35)
Annual, caespitose, erect or depressed, from a tuft of fibrous roots;

culms 1-4 dm. tall, sharply angled and ridged, smooth or slightly and very
minutely scabrous; leaves, except the involucral bracts, mostly basal or nearly
so, 0.5-2.5 mm. wide, the blades flat, smooth, or minutely scabrous, shorter
than or equaling the culm, the involucral bractsor some of themmuch
surpassing the culm; spikelets compressed, in capitate or rayed umbels, the
ultimate clusters capitate, sessile, or some pedunculate; scales ovate, rather
abruptly acute or short-acuminate, the tips somewhat recurved but not awned,
as in C. aristatus, the cellular structure clearly evident under a lens; the scales
deciduous with the achenes; achenes 3-angled. Pacific coastal states and
central United States.

3. Cyperus bushii Britt.
Perennial by small corms; leaves mostly basal or nearly so, shorter than

the culms, but the involucral bracts much surpassing them, the blades 2-4
mm. wide, nearly smooth; culms 3-6 dm. tall, smooth, slender, sharply angled;
umbel capitate or several-rayed, the rays generally unequal; spikelets linear,
compressed, 0.8-1.6 cm. long; scales oblong, mucronate, conspicuously many-
veined, shining, brownish with a green central area; achenes oblong, 3-angled,
beaked. Margins of streams, the Pacific States to the Rocky Mountains, but
rare.

4. Cyperus esculentus L. Yellow Nut-grass
Perennial, caespitose, from a dense root system and creeping rhizomes,

the latter bearing small tubers; culms 2-8 dm. tall, stout, erect, smooth, ob-
tusely-angled; leaves 4-8 mm. wide, smooth, generally equaling the culms,
some of the involucral bracts surpassing them; spikelets linear, compressed,
borne in loose spikes at the ends of elongated rays of the umbellate inflores-
ence, or sessile within the involucre; rachis narrowly winged; scales ovate,
more or less keeled, obtuse, minutely mucronate, strongly veined, scarious-
margined, yellowish- or reddish-brown; achenes 3-angled. Wet ground,
Alaska through California, across the continent, in tropical America, and
widely distributed in the Old World. Sometimes a pest in Pacific coast bulb
gardens.
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5. Cyperus erythrorhizos Muhl. Red-rooted Cyperus
Annual, caespitose, erect or depressed; culms 0.5-5 dm. tall, stout,

smooth or nearly so, obtusely angled; leaf blades 3-10 mm. wide, the margins
and keelespecially of the involucrate bractsminutely scabrous; lower
sheaths loose; leaves generally equaling the culm, some of the bracts much
longer; spikelets linear, flattened, numerous, spreading, generally in simple

or compound umbels, the ultimate clusters consisting of dense spikes; rachis
narrowly winged; scales obtuse, mucronate, keeled, the sides scarious, shin-
ing chestnut brown, the keel green; achenes 3-angled. Wet ground, Pacific
coastal states and across the continent.

6. Cyperus strigosus L. Straw-colored Cyperus
Perennial, from thickened corm-like basal structures, caespitose; culms

1-8 dm. tall, smooth, obtusely-angled and ridged; leaves 4-7 mm. wide, scab-

rous on margins and midrib, approximately the length of the culms, the longer
involucral bracts much surpassing them; spikelets linear, flattened, borne in
umbellately-arranged spikes, or the central spikes sessile within the involucre;
spikelets disarticulating at maturity from the spike, each leaving an elevated
circular scar between the 2 basal sterile scales; scales long-lanceolate, yellow-
ish, several-veined, twice as long as the achenes, obtuse to acute; achenes
slender, 3-angled, 1-2 mm. long, dark purplish, the surface microscopically
alveolate, each achene held in place before maturity by a pair of scarious
wings of the rachis. Pacific and Atlantic coasts.

2. ELEOCHARIS R. Br.
Annual or perennial herbs; culms rarely solitary, generally caespitose,

each bearing a single non-involucrate spikelet; leaves all basal, reduced to
bladeless sheaths (rarely a minute rudimentary blade present); spikelet few
to many-flowered, ovoid or terete, the scales spirally arranged (in ours) ;

flowers perfect, perianth none, or represented by generally 6 bristles; stamens
1-3; stigmas 2 or 3; style-base enlarged, generally tubercle-like, persistent
upon the apex of the lenticular or 3-angled achene.

la. Annual.
2a. Culms capillary, 8 cm. or less tall.

3a. Culms not grooved; plants of coastal alkaline marshes 1. E. parm/a
3b. Culms grooved; plants of fresh water marshes 2. E. bella

2b. Culms 1-5 dm. in height.
4a. Sheaths thick margined at the oblique apex ; spikelet ovoid, obtuse

7. E. obtusa
4b. Sheaths thin-margined at the oblique apex ; spikelet long-lanceolate, acutish..

6. E. engelinannii

lb. Perennial.
5a. Plants with very slender rhizomes or stolons.

6a. Culms matted ; plants creeping by filiform stolons 4. E. acicularis
6b. Calms caespitose but not matted; creeping by tuber-bearing rhizomes

3. E pauciflora
5b. Plants with stout rhizomes or a thick caudex.

7a. A thick caudex ; culms very slender, of ten several arching to the ground and
rooting at the apex 5. E. rostellata

7b. A stout creeping rhizome ; culms stoutish, not arching to the ground and

rooting at the apex 8. E. macrostachya
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1. Eleocharis parvula (R.&S.) Link Little Spike-rush
Annual, caespitose, often with slender stolons bearing small tubers, the

plants forming mats or cushions; culms terete, 2-7 cm. tall, very slender,
weak, pale; sheaths mostly hyaline; spikelets broadly ovoid, 2-10-flowered;
scales ovate, obtuse or acutish, the central area green, the sides green or
brown; bristles 6, long; achene 1-1.5 mm. long, obovoid, acutely 3-angled,
shining, smooth, or with miscroscopic markings, the remaining style base
represented by a small narrowly conical beak. Wet salt areas along both the
Pacific and Atlantic coasts.

2. Eleocharis bella (Piper) Sven.
Annual, caespitose, sometimes densely so and forming cushions; culms

2-8 cm. tall, filiform, grooved but not sharply angled, sometimes reddish
at the base; spikelets 1-3 mm. long, 2-10-flowered; scales ovate, keeled at the
apex, the sides striped or blotched with reddish-brown, the several-veined
center green; bristles none; achenes less than 1 mm. long, the tubercle conical.
Wet ground, Pacific Coast and New Mexico.

3. Eleocharis pauciflora (Lightf.) Link Few-flowered Spike-rush
Perennial, with very slender rhizomes bearing small tubers; caespitose;

culms 7-30 cm. tall, slender, somewhat grooved; sheaths somewhat thickened
and darker at the apex, truncate or nearly so; spikelets ovoid, 2-7-flowered;
scales lanceolate or ovate, obtuse or acutish, dark brown with hyaline mar-
gins; bristles several, shorter or longer than the achenes; achenes obtusely
3-angled, obovoid, grayish-brown, the faces minutely reticulate, the angles
thickened, the style base represented by a pale, narrowly-conical beak. Wet
ground in the mountains of the Pacific states, eastward to the Atlantic coast.

Eleocharis pauciflora var. suksdorfiana (Beauv.) Sven. Stouter; the
culms thicker, more conspicuously grooved; spikelets 9-12-flowered. Eastern
Oregon and Washington, and the mountains of California.

4. Eleocharis acicularis (L.) R.&S. Needle Spike-rush
Small perennials, creeping by slender stolons or rhizomes, these send-

ing up caespitose culms sometimes forming dense mats; culms filiform,
2-15 cm. tall, 3-angled and channeled, at least when dry; sheaths reddish
at the base, scarious, and nearly truncate at the apex; spikelets 2-7 mm. long,
few-flowered; scales acute or obtuse, brown with paler hyaline margins and
green midrib; bristles several or wanting; achenes generally less than 1 mm.
long, pale, 3-angled, longitudinally ribbed, with 35-40 crosslines between the
ribs, the tubercle small, conical. Muddy ground along the Pacific coast and
in the Rocky Mountains.

5. Eleocharis rostellata Torr. Walking Spike-rush
Perennial, with a short thickened rhizome, caespitose; culms 3-15 din.

tall, slender, flattened, grooved, occasional culms arching to the ground and
rooting at the tips; sheaths close-fitting, the lower yellowish to brown, some-
times dark-dotted, truncate at the apex, usually somewhat obliquely so; spike-
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lets approximately fusiform; scales ovate or lanceolate, obtuse or acute;
bristles 4-8, conspicuously retrorsely barbed, equaling the achenes in length;
achenes 2 mm. or less long, obtusely 3-angled, plump, the surface minutely
reticulate, brownish-green, the tubercle a small conical beak. Wet alkaline soil
of eastern Oregon, British Columbia, and California; also on Atlantic coast.

6. Eleocharis engelmannii Steud. var. monticola (Fern.) Sven.
Annual, caespitose; culms 1-4 dm. tall, terete or nearly so; sheaths

oblique at the apex, thin-margined, rounded dorsally or with a short tooth;
spikelets long-lanceolate in outline, generally acutish; scales long-ovate, obtuse,

or acutish, brownish with green midrib and pale scarious margins; bristles
about 6, equaling or shorter than the achenes, or rarely wanting; achenes
about 1 mm. long, obovate, biconvex, shining, greenish or brownish, the short,
flattened tubercle as broad as the body. Distributed throughout our range,
and in California.

7. Eleocharis obtusa (Wind.) Schult. Blunt Spike-rush (Plate 5,
Figure 36)

Annual, densely caespitose, 1-5 dm. tall; culms slender, principally erect,
obscurely angled; sheaths reddish at the base, the apices oblique, thick-mar-
gined, abruptly 1-toothed dorsally; spikelet ovoid, obtuse, 4-14 mm. long,
scales obovate, obtuse, brown with paler scarious margins and greenish mid-
rib; bristles 6-8, usually longer than the achenes; achenes yellowish or brown-
ish, shining, smooth, broadly obovoid, biconvex, narrowing to a stipe-like
base, thick-margined beneath the apical tubercle, the brown flattened tubercle
nearly as broad as the achene, as long or less. Wet ground along the Pacific

and Atlantic coasts.

8. Eleocharis macrostachya Britt. (E. palustris of many American auth-
ors; not Scirpus palustris L.) Creeping Spike-rush

Perennial from stout creeping rhizomes, more or less caespitose; culms
1-8 dm. tall, erect, terete or nearly so, ridged; sheaths of ten dark reddish-
purple at the base, oblique, retuse or nearly truncate ventrally, or the lower-
most deeply cut, broadly pointed dorsally; spikelet lanceolate to long-ovoid,
subtended by 2-3 broad, mostly scarious, pale to dark purplish bracts; scales
obtuse or acute, ovate, pale to dark purplish, with whitish scarious margins
and with midrib greenish near the base; bristles 4 or wanting; achenes lenti-
cular, greenish, yellowish, or brownish, the tubercle conical but abruptly con-
stricted at the base. Shallow water or wet ground, widely distributed.

In other texts, see also E. unigluinis Schult. and E. mamillata Lindb.
listed by Mason, (1957) as synonyms.

3. ERIOPHORUM L.
Perennial bog herbs spreading by rhizomes; culms erect, sparsely leafy;

leaves mostly basal, the cauline leaves sometimes reduced to sheaths; in-

volucre consisting of one to several leaf-like bracts; spikelets terminal and
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solitary or borne in a head-like or umbellate inflorescence; flowers usually
perfect; perianth of few to generally numerous long soft bristles; stamens 1-3,
stigmas 3, style deciduous, achene 3-angled.
la. Spikelet solitary; involucre wanting, or consisting of a few short, broad bracts ;

bristles numerous, long, generally russet or golden-tinged ; plants of coastal
bogs 1. E. chamissonis

lb. Spikelets several ; involucral bracts narrow, longer or somewhat shorter than the in-
florescence ; plants of mountain bogs.

2a. Leaf blades flat near the base; involucral bracts typically longer than the in-
florescence; scales mostly long-lanceolate; bristles 2.5 cm. or more
long 2. E. angustifolium

2b. Leaf blades channeled or more or less folded throughout ; involucral bracts typi-
cally shorter than the inflorescence; scales mostly ovate ; bristles 2 cm.
or less long 3. E. gracile

1. Eriophorum chamissonis C. A. Mey. Russet Cotton-grass (Plate
5, Figure 37)

Perennial, creeping by slender stolons; culms 5-10 dm. tall, erect, 3-
angled; leaves linear, channeled, the upper several reduced to bladeless (or
nearly so) sheaths, the sheaths loose; spikelet single, generally subtended by
a few small bracts; bristles numerous, long, brownish (or sometimes white);
achenes beaked. Widely distributed; in bogs from Alaska to Oregon, on the
Pacific coast; on the Atlantic coast; and in the Old World.

2. Eriophorum angustifolium Roth Tall Cotton-grass
Perennial from deep rhizomes; culms 4-6 dm. tall, stiff, more or less

erect, obtusely 3-angled; leaves all blade-bearing, the blades flat below, chan-
neled above, long-acuminate; sheaths loose; spikelets several, nodding, in a
terminal umbel; bristles numerous, shining, white; achenes obtuse, not beaked.
Bogs of northern Oregon mountains to Alaska, east to the Atlantic coast, and
in the Old World.

3. Eriophorum gracile Koch
Perennial from deep rhizomes; culms 6 drn. or less tall, slender, scarcely

3-angled, erect or ascending; leaves generally shorter than the culms, all with
blades but these becoming progressively shorter upward, the blades narrow,
channeled, with obtuse apex; sheaths loose; spikelets several, pedunculate,
nodding; bristles shining white. Mountain bogs at middle altitudes, Pacific
coast and Atlantic States.

4. SCIRPUS [Tourn.] L.
Annual or generally perennial herbs with 3-angled or terete leafy culms,

the leaves in some species reduced to bladeless sheaths; florets perfect, borne
in spikelets, these arranged in capitate heads or in a simple or compound
umbellate inflorescence, or rarely solitary, the inflorescence subtended gener-
ally by one or more involucral bracts; each floret subtended by a scale, the
scales spirally imbricated in the spikelet; perianth, when present, consisting
of minute, slender, often barbed bristles; fruit a biconvex or 3-angled achene.
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la. Annual ; culms filiform, 0.6-2 dm. tall 1. S. cernuus
lb. Perennial, from rhizomes ; culms generally somewhat to much taller.

2a. Leaves, except those of the involucre, reduced to sheaths, or the uppermost oc-
casionally bearing a rudimentary blade 5. S. validus

2b. Leaves not reduced to sheaths.
3a. Culms and/or leaves conspicuously nodulose.

4a. Leaf blades filiform, weak, largely submerged 2. S. subterminalis
4b. Leaf blades not both filiform and submerged.

5a. Culms nearly terete ; spikelets 3-4 mm. long, in small capitate clus-
ters in a compound, widely-branching umbel

7. S. microcarpus
5b. Culms definitely 3-angled, usually sharply so.

6a. Plants with tuber-like bases produced on creeping rhizomes
6. S. robustus

6b. Plants from rhizomes but without tuber-like bases.
7a. Leaves 2-4 mm. wide; spikelets large, few, in a single capi-

tate cluster 3. S. americanus
7b. Leaves 7-15 mm. wide; spikelets small, in small dense capi-

tate clusters terminating the rays of a compound
umbel 8. S. pallidus

3b. Culms and leaves not conspicuously nodulose.
8a, Leaves very narrow, rolled or folded; spikelets in a sessile capitate clus-

ter 4. S. ncvadensis
8b. Leaves, at least the basal, generally reaching 8 mm. in width; spikelets

in pedunculate subcapitate clusters 9. S. congdonii

1. Scirpus cernuus Vahl. Low Club-rush
Annual, densely tufted; culms 6-20 cm. tall, filiform, grooved; leaf

blades filiform, 3-30 mm. long; sheaths thin-scarious ventrally, inconspicuous;
involucrate bract solitary, appearing as a continuation of the culm; spikelet
solitary, broadly ovoid, sessile or nearly so, appearing lateral on the culm;
scales broadly ovate or elliptic, obtuse, strongly convex dorsally, pale to dark
brown laterally, at least near the apex, the midrib green; bristles none;
achenes obtusely 3-angled, brownish, minutely punctate. Widely distributed
along the coastal area from Washington to California; also in South America
and in Europe.

2. Scirpus subterminalis Torr. Water Club-rush
Perennial, from very slender rhizomes; culms 3-10 dm. tall, almost fili

form, terete to slightly angled and ridged, nodulose; leaves filiform, mostly
basal or nearly so, weak, shorter than the culms and largely submerged, nodu-
lose, the involucral bract 1-3 cm. long, appearing continuous with the culm;
sheaths scarious, pale, strongly veined and septate dorsally; spikelet solitary,
shorter than the involucral bract, narrowly fusiform; scales scarious, sev-
eral-veined, yellowish-green or tinged with dark brown, erose at the apex;
bristles usually 6, retrorsely barbed, uneven in length; achenes dark brown,
3-angled. Western Oregon to British Columbia and the Atlantic coast.

3. Scirpus americanus Pers. Three-square (Plate 5, Figure 38)

Perennial, with creeping rhizomes; culms 0.2-1.5 m. tall, sharply 3-
angled, smooth; leavesexcept the involucral bractbasal or nearly so, the
blades narrow, keeled, equaling to much shorter than the culms; sheaths some-
what loose, nodulose dorsally, the hyaline ventral area truncate to somewhat
retuse, continuing upward on the blade to form a narrow inverted U-shaped



64 AQUATIC PLANTS OF THE PACIFIC NORTHWEST

collar-like ligule; involucral bract appearing as a continuation of the culm, and
much surpassing the inflorescence; spikelets several (rarely 1), forming a
sessile lateral-appearing head; scales usually dark reddish-brown to nearly
black (sometimes paler), mostly 2-toothed at the apex, and awned; bristles
2-6, retrorsely barbed, unequal; achenes lenticular or obtusely 3-angled,
2.7-3 mm. long, dark brown, slightly beaked. Salt or fresh marshy ground
from the Pacific coast of North America, eastward, southward, and in Europe.

4. Scirpus nevadensis Wats. Nevada Club-rush
Perennial from creeping rhizomes; culms 1.5-4 dm. tall, erect or some-

what curved, 3-angled, sometimes obscurely so; leaves principally basal,
shorter than the culms, the blades about 1 mm. wide, folded, minutely scab-
rous, long, acuminate, stiff; the sheaths loose, ventral area scarious, its veins
few and inconspicuous, its apex truncate or U-shaped, continuing at base of
the blade to form a narrow inverted U-shaped ligule; involucral bracts 1 or
2, the longer appearing continuous with the culm and considerably surpassing
the inflorescence; spikelets several, congested, appearing lateral on the culm;
scales broadly ovate, minutely erose or ciliate, reddish-brown and shining,
the midrib paler and conspicuous; bristles unequal, sometimes minute or
wanting; achenes 2-3 mm. long, piano-convex, broadly obovate in outline, pale
yellow, brown, or green, shining, minutely punctate. Alkaline marshy ground,
east of the Cascade Mountains and southward.

5. Scirpus validus Vahl. American Great Bulrush (Plate 5, Fig-
ure 39)

Perennial, from short, stout rhizomes; culms stout, 1-3 m. tall, some-
times reaching 2 cm. in thickness; leaves (except the involucral bracts), re-
duced to sheaths, or the uppermost occasionally bearing a very short blade;
the involucral bract erect, shorter than the inflorescence; lower sheaths loose,
dark, often reddish, very veiny; spikelets usually numerous, 5-12 mm. long,
ovate or lanceolate, borne in a loose, somewhat nodding inflorescence; scales
thin, reddish-brown or brown-dotted, with a thickened midrib, mucronate, the
margins ciliate or fimbriate and the midrib sometimes scabrous; achenes
broadly obovate, abruptly beaked, gray, olive, or dark brown at maturity,
2.5 mm. long; bristles retrorsely barbed, longer than the achenes. Oregon to
British Columbia, also on the Atlantic coast.

6. Scirpus robustus Pursh (S. paludosus Nels.) Marsh Bulrush
Perennial, 3-10 dm. tall, with a tuber-like base and creeping rhizomes;

culms often stout, sharply 3-angled, the angles nearly winged above, smooth,
or sometimes scabrous beneath the inflorescence; leaf blades 2-10 mm. wide,
minutely scabrous-margined toward the tips, long-acuminate, equaling or
exceeding the culms; sheaths more or less septate-nodulose, veins of the
ventral area conspicuous, separating and turning abruptly toward the blade
on each side, continuing into the blade and contributing to its marginal veins,
leaving a broadly quadrangular scarious area at the apex of the sheath,
sharply angled at the base and sides, rounded above; spikelets ovoid or oblong,
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1-2 cm. long, clustered in the axils of several elongated bracts; scales (at
least the upper) puberulent, cleft and erose at the apex, awned, brown, the

midrib and awn paler, bristles very short, deciduous; achenes broadly obovate,
dark brown, smooth. Alkaline marshes east of the Cascade Mountains, south-

ward and eastward.

7. Scirpus microcarpus Presl Small-fruited Bulrush
Perennial, arising from long, stout, dark, scaly, creeping rhizomes;

culms generally stout, 0.5-1.5 m. tall, nearly terete; leaf blades 0.8-2.5 cm.
wide, equaling or often overtopping the culm, long-acuminate, margins and

mibribs scabrous, the dorsal surface septate-nodulose; sheaths loose, brown

to reddish-purple at the base, more or less conspicuously septate-nodulose,

dorsally veiny, ventrally scarious with few veins, minutely purple-dotted;

involucral bracts several, at least the lower equaling or exceeding the culms;

spikelets borne in generally large loose compound umbels, scales ovate to
elliptic, thin, greenish or blackish-tinged, with a conspicuous pale midrib;
achenes obovaie, whitish to pale brownish, lenticular but slightly swollen

dorsally, 1-1.5 mm. long, slightly beaked; bristles 4, retrorsely barbed, longer

than the achenes. Pacific and Atlantic coastal states.
Scirpus microcarpus var. longispicatus Peck, occuring on the coast of

Clatsop County, Oregon, is characterized by longer umbel branches and

larger spikelets.

8. Scirpus pallidus (Britt.) Fern. Pale Bulrush

Perennial, from short rhizomes; culms 8-12 dm. tall, 3-angled, stout;
leaf blades pale green, 6-15 mm. wide, nodulose; spikelets many, clustered,

in a compound umbel, scales ovate, awned, the awn half as long as the body;

bristles 6, retrorsely barbed, equaling the achenes; achenes 3-angled, oblong.

Eastern boundary of Oregon and Washington, to Oklahoma, and northward

into Canada.

9. Scirpus congdonii Britt.
Perennial, from a short, stout rhizome; culms 2-5 dm. tall, slender,

erect, smooth; leaf blades 5-8 mm. wide, smooth, much shorter than the

culms; involucral bract generally shorter than the inflorescence; spikelets nar-

rowly ovate, arranged in mostly compound umbels; scales ovate, brown to
nearly black, or with blackish markings; achenes about 2 mm. long, pale,

3-angled, smooth; bristles several, weak, scarcely barbed, longer than the

achenes. Central and southern Cascade Mountains of Oregon, into California.

5. DULICHIUM Pers.
Perennial herbs with hollow, jointed, terete culms clothed with 3-ranked

leaves, the lower leaves reduced to sheaths, the upper with short grass-like

blades; spikes axillary, simple or compound, the spikelets 2-ranked; scales

2-ranked, each sheathing the internode immediately above, and scariously

decurrent on the internode below; flowers perfect, the perianth of several
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retrorsely-barbed bristles; stamens 3, stigmas 2; achene beaked by the long
persistent style.

A monotypic genus.

1. Dulichium arundinaceum (L.) Britt.
Cuims 3-10 dm. tall, stout, from long stout, creeping rhizomes; lower

sheaths light to dark brown, or at least brown-tinged. Swamps of the Pacific
coast, and eastward across the continent.

6. CAREX L.
Perennial herbs with rhizomes, generally 3-angled culms, and with 3-

ranked leaves, the latter with more or less grass-like blades and with closed
sheaths, or the sheaths sometimes bladeless; plants monoecious or rarely
dioecious; florets consisting of stamens only or of a single compound pistil (1
loculed, 1-seeded ovary, a style, and 2-3 stigmas), each floret subtended by a
scale, the scales and florets arranged in a spike, the spikes solitary or few
to many, concentrated in a dense compound inflorescence, or distributed along
the culm, the inflorescence commonly subtended by one or more bracts; spikes
pistillate, staminate, androgynous, or gynaecandrous; fruit an achene, enclosed
by a sac-like perigynium.
la. Rhizomes short, stout or slender, not long-creeping.

2a. Leaf blades typically reaching more than 5 mm. in width; in some species reach-
ing 1.5 cm. or more; sheaths septate-nodulose.

3a. Lower leaf sheaths dark purplish- or brownish-red at the base, the lower
sheaths eventually becoming conspicuously filamentose ventrally.4a. Slender stolons present ; ligule describing a broad inverted V

37. C. hystricina4b. Stolons not present.
5a. Ligule describing a narrow inverted V 41. C. vesicaria
5b. Ligule describing an inverted U or a broad V 42. C. exsiccata3b. Lower leaf sheaths not dark purplish- or brownish-red, the lower sheaths not

typically becoming conspicuously filamentose ventrally.
6a. Sheaths minutely red-dotted ventrally.

7a. Sheaths hispidulous dorsally ; dark purple at the mouth
30. C. sitchensis7b. Sheaths not hispidulous ; copper-colored at the mouth....5. C. cusickii6b. Sheaths not red-dotted ventrally.

8a. Leaf blades often reaching 1.5 cm. or more in width, the sheaths
delicate and often breaking, but scarcely filamentose; con-cave at the mouth 38. C. comosa8b. Leaf blades less than 1 cm. in width; sheaths truncate or convex
at the mouth 43. C. retrorsa2b. Leaf blades typically less than 5 mm. wide, sometimes linear.

9a. Sheaths ventrally red- or brown-dotted.
10a. Sheaths conspicuously cross-rugulose ventrally 1. C. vicaria

2. C. breviligulata
3. C. vulpinoideaThese 3 species, not readily distinguishable vegetatively, may be sep-

arated, on the basis of reproductive characters, as follows :
Spikes nearly as broad as long, crowded.

Perigynium with rather broad thin margins, almost winged ;
ventral veins conspicuous only at the base_...C. vicariaPerigynium with very narrow margins, not at all winged;
ventral veins conspicuous throughout____C. breviligulataSpikes longer than broad; at least the lower not crowded

C. vulpinoidea



DESCRIPTIVE FLORA 67

10b. Sheaths not cross-rugulose.
Sheaths hispidulous, filamentose 32. C. suborbiculata

33. C. nudata
These species may be separated by reproductive characters, as

follows :
Lateral spikes pistillate or androgynous, 1-4 cm. long, sessile..

C. nudata
Lateral spikes pistillate, 1-2.5 cm. long, pedunculate

C. suborbiculata
11b. Sheaths not hispidulous.

12a. Sheaths truncate or convex at the mouth 4. C. diandra
12b. Sheaths concave at the mouth.

13a. Blades equaling or exceeding the culms.
14a. Spikes in a dense terminal inflorescence

10. C. arcta
14b. Spikes cylindrical, distributed along upper part of

culm.
15a. Rhizome slender ; spikes slender ; scales

long- persistent 27. C. kclloggii
15b. Rhizome stout ; spikes thick, obtuse; scales

deciduous 28. C. hindsii
13b. Blades considerably shorter than the culms ; spikes

globose, distributed along upper length of
culm 14. C. angustior

9b. Sheaths not ventrally red_ or brown-dotted.
16a. Sheaths conspicuously cross-rugulose ventrally, septate- nodulose dor-

sally 6. C. stipata
16b. Sheaths not cross-rugulose ventrally or septate-nodulose dorsally.

17a. Sheaths conspicuously prolonged ventrally at the mouth.
18a. Lower leaves reduced principally to sheaths 16. C. tracyi
18b. Lower leaves not reduced to sheaths.

19a. Stolons produced from the rhizome 7. C. disperma
19b. Stolons absent 8. C. brunnescens

17b. Sheaths concave or truncate ventrally at the mouth.
20a. Some leaves overtopping the culm.

21a. Lowest bract setaceous, shorter than the inflorescence_
13. C. phy//onianica

21b. Lowest bract leaf-like, much longer than the inflores-
cence 20 C. viridula

20b. Leaves shorter-often much shorter-than the culm.
22a. Spike solitary ; achene 3-angled 17. C. leptalea
22b. Spike not solitary.

23a. Blades 3-5.5 mm. broad ; spikes cylindrical
21. C. ablata

23b. Blades rarely reaching 3 mm, generally much
narrower.

24a. Blades 1.5-3 mm. wide ; spikes in a dense
head 15. C. illota

24b. Blades 1-2 mm. wide ; spikes few, scattered
along the culm 11. C. laeviculmis

12. C. ormantha
These 2 species which resemble each other

vegetatively, may be distinguished,
on the basis of reproductive char-
acters, thus :

Body of perigynium broadly ellipsoid,
narrowing abruptly to a slender,
nearly smooth beak as long as
the body or less....C. laevicubnis

Body of perigynium lanceolate, tapering
gradually to a beak nearly as
long as the body, its margins
serrulate C. ormantha
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lb. Rhizomes long-creeping (see also 7. C. disperma.)
25a. Sheaths becoming filamentose ventrally.

26a. Sheaths septate-nodulose.
27a. Sheaths hispidulous to definitely pubescent.

28a. Leaves generally under 4 mm. in width ; sheaths minutely hispid
34. C. eurycarpa

28b. Leaves typically 5-12 mm. in width ; sheaths pubescent
39. C. atherodes

27b. Sheaths glabrous 22. C. lanuginosa
23. C. lasiocarpa

By reproductive characters, the 2 above species are distinguished as
follows :

Perigynia strongly veined ; achenes straight at the apex and
jointed to the straight style C. lanuginosa

Perigynia obscurely veined ; achenes bent at the apex and jointed
to the straight or bent style C. lasiocarpa

26b. Sheaths not septate-nodulose.
29a. Sheaths hispidulous to densely pubescent.

30a. Sheaths hispidulous, minutely brown-dotted ventrally
36. C. obnupta

30b. Sheaths usually densely pubescent, not brown-dotted ventrally._
40. C. sheldonii

29b. Sheaths glabrous, red-clotted ventrally 25. C. buxbaumii
25b. Sheaths not becoming filamentose ventrally.

31a. Sheaths septate-nodulose.
32a. Sheaths minutely red- or brown-dotted ventrally.

33a. Sheaths hispidulous dorsally 31. C. aquatilis
33b. Sheaths glabrous 29. C. nebraskensis

32b. Sheaths not red- or brown-dotted, but generally red- or brown-tinged
near the base 44. C. rostrata

31b. Sheaths not septate-nodulose.
34a. Sheaths red- or brown-dotted ventrally.

35a. Culms distinctly caespitose 27. C. kelloggii
28. C. hindsii

For differentiation of these 2 species, see 15a and 15b of this
key.

35b. Culms scarcely or not at all caespitose, but arising at intervals
along the slender rhizome or stolons.

36a. Sheaths hispidulous ; plants of wet mountain meadows and
streams 26. C. cainpylocarpa

36b. Sheaths not hispidulous ; plants of sphagnum bogs
24. C. limosa

34b. Sheaths not red- or brown-dotted ventrally.
37a. Plants densely caespitose ; sheaths prolonged at the mouth

9. C. canescens
37b. Plants not caespitose, or very loosely so.

38a. Rhizomes stout, creeping; culms typically shorter than
the leaves 35. C. lyngbyei

38b. Rhizomes slender, creeping ; culms equaling or slightly
surpassing the leaves.

39a. Ligule base 4-5 times as long as wide ; achenes plano-
convex 18. C. hassei

39b. Ligule base about as long as wide ; achenes 3-angled
19. C. livida

1. Carex vicaria Bailey Western Fox Sedge
Caespitose, with short rhizomes; culms 3-8 dm. tall, somewhat stiff,

roughened on the angles, at least above; leaf blades 3-5 mm. wide, equaling
or shorter than the culm, flat, scabrous-margined, especially toward the apex;
sheaths ventrally white-hyaline, generally closely cross-rugulose, sometimes
minutely brown-dotted, dorsally septate-nodulose; spikes crowded in a corn-
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pound spike-like inflorescence, androgynous; lowest bract setaceous or
scarcely developed; scales acute, acuminate, or long cuspidate, shorter than
the perigynia, mostly scarious, more or less erose, brownish with a pale
center; perigynia 3-4 mm. long, plano-convex, short stipitate, several-veined
both dorsally and ventrally, narrowly thin-margined throughout, serrulate
above, narrowed to a beak 3 or more the length of the body. Marshes on the
coastal slope of the Pacific States.

2. Carex breviligulata Mack. Short- liguled Sedge
Caespitose, with short, stout, fibrillose rhizomes; culms erect, closely

crowded, sharply 3-angled, conspicuously scabrous below the inflorescence;
leaf blades long , overtopping the culms, 2-5 mm. wide, scabrous on the
margins, long acuminate; sheaths membranous ventrally, cross-rugulose,
somewhat prolonged above the base of the blade, the ligule very short; spikes
many, crowded in the panicle, the latter 5 cm. or less long, reddish-brown;
bracts slender, scabrous-margined; scales ovate, largely membranous, brown
with a greenish central area and midrib, somewhat shorter than the perigynia,
often mucronate; perigynia 3-4 mm. long, smooth, piano- convex, rounded
at the base, abruptly contracted at the apex into a short beak, the beak flat-
tened, very shortly bidentate, marginally serrulate, body of the perigynia
yellowish, sometimes brownish-tinged. Marshes, western Oregon and Cali-
fornia.

3. Carex vulpinoidea Michx. Fox Sedge
Caespitose, from short, stout, dark rhizomes; culms 2-9 dm. long, shorter

or longer than the leaves, sharp-angled, very scabrous; leaf blades flat or
somewhat folded, 2-4 mm. wide, long-acuminate, scabrous-margined; sheaths
membranous and generally conspicuously cross-rugulose ventrally; spikes

androgynous, crowded in an elongated inflorescence, sessile; lowest bract
setaceous; scales shorter than the perigynia, awned, 3-veined, hyaline-mar-
gined; perigynia ovate, piano- convex, very short-stipitate, dorsally veined,
narrowed rather gradually to a short-bidentate beak nearly equaling the body,
pale. Marshes of the Pacific coast, and eastward and southward.

4. Carex diandra Schrank Small-pan icled Sedge
Caespitose, from short rhizomes; culms 3-7 dm. tall, stiff, erect, sharply

scabrous on the angles; leaf blades 1-2.5 mm. wide, flat or canaliculate, scab-
rous-margined especially on the long-attenuate apex; sheaths minutely but
conspicuously red-dotted or splotched ventrally, dark brown near the base;
spikes generally many, short, sessile, in a compact compound spike; lower
bract short, subulate, sometimes with a linear cusp; scales broad, acute,
hyaline, brownish with a green central area, the midrib sometimes minutely
puberulent dorsally; perigynia 2-2.75 mm. long, the body plump, brown,
smooth, and shining, short-stipitate, narrowed to a shortly-bidentate beak
with flattened ciliate green margins. Bogs of the high mountains of eastern
Oregon to the Yukon, California, and the Atlantic coast.
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5. Carex cusickii Mack.
Densely caespitose, the rhizomes not long-creeping; culms 5-12 dm.

tall, some surpassing the leaves, sharply 3-angled, scabrous on the angles;
leaf blades 3-6 mm. wide, long-acuminate, scabrous-margined; sheaths
minutely red-dotted ventrally but not transversely wrinkled; spikes all
sessile, crowded, androgynous; scales equaling or longer than the perigynia,
dark brown and hyaline with a thickened greenish central area, acute or
mucronate; perigynia 2.5-4 mm. long, convex and strongly veined dorsally,
slightly convex and less strongly veined ventrally, light to dark brown, short-
stipitate, abruptly beaked, the beak equaling the body, flattened, greenish with
a very dark central area, shortly-bidentate, scabrous-margined. Wet ground
at medium altitudes in the coastal states and the Rocky Mountains.

6. Carex stipata Muhl. Awl- fruited Sedge
Densely caespitose, with short rhizomes, pale green; culms 4-7 dm. tall,

more or less erect, weak, sharply angled, scabrous, often shorter than the
leaves; leaf blades weak, soft, 7-10 mm. wide; sheaths hyaline ventrally,
conspicuously transversely wrinkled; lowest bract inconspicuous, generally
setaceous if present; spikes closely crowded in a compound spikelike ar-
rangement, androgynous; scales hyaline, brownish, with a green central area,
acuminate or cuspidate, shorter than the perigynia; perigynia 4-5 mm. long,
broadly truncate at the base, conspicuously stipitate, planoconvex, strongly
veined, green or brownish, narrowing gradually to a flattened, erose-mar-
gined bidentate beak as long as the body. Marshes of the Pacific coast and
eastward.

7. Carex disperma Dewey Soft leaved S edge
Loosely caespitose, with long slender rhizomes; culms very slender,

1.5-5.5 dm. tall, generally far surpassing the leaves, 3-angled, scabrous on the
angles, especially below the inflorescence, surrounded at the base by old leaf
bases; leaf blades flat, weak, narrow, minutely scabrous-margined; sheaths
close-fitting, many-veined, hyaline ventrally but not filamentose; spikes f ew-
flowered, headlike, mostly scattered, the upper staminate; scales hyaline or
nearly so, with a green midrib, equaling or shorter than the perigynia; peri-
gynia 2.5-3 mm. long, stipitate, somewhat leathery, several-veined. Mountain
bogs east of the Cascades from Alaska to California, and on the Atlantic
coast.

8. Carex brunnescens (Persoon) Pair. Brown Sedge
Caespitose, with short rhizomes; culms 2-7 dm. tall, slender, weak, sharp-

angled, minutely scabrous, especially above; leaf blades 1-2.5 mm. wide, gen-
erally shorter than the culms, flat, long acuminate, deep green, scabrous
toward the apex; spikes several, short-ovoid, distributed along the culm, the
uppermost longer, all more or less gynaecandrous; lowest bract linear, elon-
gated but shorter than the inflorescence; scales hyaline-margined with a 3-
veined green center, nearly equaling the perigynia, the margins sometimes
brownish, the tips acute or somewhat obtuse; perigynia 2-3 mm. long, piano-



DESCRIPTIVE FLORA 71

convex, greenish or brownish, distinctly veined both dorsally and ventrally,
stipitate, narrowed gradually to a minutely scabrous, slightly bidentate beak.
High mountain marshes, Oregon to Alaska, the east coast, and Eurasia.

9. Carex canescens L. Hoary or Silvery Sedge
Densely caespitose, with short rhizomes; culms and leaves glaucous

green, mostly longer than the leaves, erect, slender, sharply angled, hispid
below the spikes; leaf blades 1.5-4 mm. wide, smooth; sheaths thinly mem-
branous ventrally, prolonged at the mouth; spikes 2-9, mostly sessile and
scattered on the peduncle, 1 cm. or less long, the uppermost generally gynae-
candrous; bracts short or wanting; scales broadly ovate, membranous, brown-
tinged with conspicuous pale midrib; perigynium 2.5 mm. or less long, pale
green, ovoid, short-beaked, very short-stipitate, several-veined both dorsally
and ventrally, margins of the beak slightly scabrous, the tip minutely emargin-
ate. Bogs at medium altitudes, Alaska to California and in eastern United
States and Europe.

10. Carex arcta Boott Northern Clustered Sedge
Densely caespitose, with short dark rhizomes; culms slender, 1.5-8 dm.

tall, generally conspicuously surpassed by the leaves, sharply 3-angled, scab-
rous on the angles, especially above; leaf blades 1-4 mm. wide, pale green,
long-acuminate, the margins minutely scabrous; lower sheaths loose, reddish-
dotted ventrally; bracts few and very slender, or none; spikes gynaecandrous,
5-15, small crowded into a compact ovoid inflorescence; scales about equaling
the body of the perigynium, hyaline and brownish-tinged except the green
midrib; perigynium 2-2.5 mm. long, stipitate, broadest at the base, strongly
7- or more-veined dorsally, fewer-veined ventrally, the body of the perigynium
tapering to a narrow short-bidentate, serrulate-margined beak. Marshes at
medium altitudes along the Pacific coast, also on the Atlantic coast.

11. Carex laeviculmis Meinsh. Smooth-stemmed Sedge
Caespitose, with short rhizomes; culms 2.5 dm. tall, sharply to obtusely

slender, weak, smooth except scabrous beneath the inflorescence, generally
surpassing the leaves; leaf blades 1-2 mm. wide, flat, slightly scabrous on
the margins and toward the apex; sheaths tight, not filamentose; spikes sev-
eral, small, sessile, few flowered, scattered along the culm, the upper gynae-
candrous, the lower pistillate; lowest bract filif orm, elongated beyond the
inflorescence, or short, or absent; scales obtuse or acute, keeled, the sides
brownish and membranous, the central area green, shorter than the perigynia;
perigynia few (3-12 per spike), 2.5-4 mm. long, ovate to elliptic, piano-
convex, greenish or pale brownish, strongly veined on both sides. Bogs at
low altitudes, Alaska to California, the Rocky Mountains, also eastern Asia.

12. Carex ormantha (Fern.) Mack. Western Stellate Sedge (Plate 5,
Figure 40)

Densely caespitose, with short rhizomes; culms 1.5-6 dm. tall, very
slender, smooth below, scabrous above, longer than the leaves; leaf blades
1.5-2 mm. wide, flat or channeled, rather stiffly erect, scabrous-margined;
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sheaths tight, not filamentose; spikes small, scattered along the culm, sessile;
lowest bract setaceous; scales obtuse, hyaline-margined, brownish, with paler
center; perigynia 2-12 per spike, conspicuously radiating or reflexed, plano-
convex, broadest near the base, short-stipitate, brownish or greenish, nar-
rowed to a minutely-serrulate, flattened, short-bidentate beak, the surface of
the perigynium several-veined or striate both dorsally and ventrally. Bogs
of the Cascade Mountains and westward.

13. Carex phyllomanica Boott Coastal Stellate Sedge
Caespitose, with short rhizomes; culms 2.5 dm. tall, sharply to obtusely

angled, smooth below, more or less scabrous beneath the inflorescence; leaf
blades 1.5-2.75 mm. wide, flat or channeled, scabrous, especially on the long-
attenuate tip; sheaths tight, brown at the base, the veins conspicuous both
dorsally and ventrally; spikes several, short, obtuse, gynaecandrous or the
lateral spikes pistillate, more or less crowded, or often somewhat separated;
lowest bract setaceous, short; scales mostly obtuse, shorter than the perigynia,
chestnut brown with paler scarious margins and 3-veined greenish or brown-
ish center; perigynia 3.5-4.5 mm. long, broadest near the base, piano- convex,
veined both dorsally and ventrally, estipitate, the beak more than half as long
as the body, thin-margined and minutely serrulate. Coastal marshes from
Alaska to California.

14. Carex angustior Mack. Narrow-leaved Sedge
Densely caespitose; rhizomes short; sterile shoots numerous; culms

1.5-6 dm. tall, equaling or exceeding the leaves, very slender, sharply angled,
minutely scabrous above; leaf blades 0.5-2.5 mm. wide, flat, attenuate to a
long point, scabrous-margined; sheaths narrow, close-fitting, the lowermost
brownish, the scarious ventral portion minutely brown-dotted, concave at the
mouth; spikes 3-5, small, sessile, distributed along 1-2 cm. of the culm;
bracts generally reduced and scale-like, or the lowermost sometimes setaceous;
scales shorter than the perigynia, scarious, mucronate, brownish with a green
midrib; perigynia biconvex, averaging 3.5 mm. long, broadest near the base,
inconspicuously veined, corded on the margins, narrowed to a flat, shortly-
bidentate, serrulate-margined beak; achenes lenticular. Bogs at medium alti-
tudes from British Columbia to California, and on the Atlantic coast.

15. Carex illota Bailey. Small-headed Sedge (Plate 5, Figure 41)
Caespitose; rhizomes short, slender; culms 1-3.5 dm. tall, slender, erect,

smooth, or slightly scabrous beneath the inflorescence, longer than the leaves;
leaf blades 1-3 mm. wide, flat, stiff, pale green, long-acuminate, smooth, or
minutely scabrous toward the apex; sheaths tight, not filamentose, pale green
or pale brownish at the base; spikes several, sessile, crowded into a small
head-like inflorescence, gynaecandrous; lowest bract very short, widened
at the base, greenish-yellow, smoke-tinged and hyaline on the margins; scales
broad, obtuse, hyaline, smoky-brown with greenish center, slightly shorter
than the perigynia; perigynia 2.5-3 mm. long, piano- convex, thickish,
minutely veined, scarcely stipitate, tapering to a long dark-colored beak;
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achene broadly lenticular, substipitate, abruptly short-beaked, pale reddish or
yellowish brown. Alpine bogs of the Cascade and Rocky Mountains.

16. Carex tracyi Mack.
Densely caespitose, with short rhizomes; culms erect, slender, 2-8 dm.

tall, smooth except immediately below the inflorescence, obtusely angled; leaf
blades 2-4 mm. wide, generally shorter than the culms, pale green, flat or
somewhat channeled, scabrous-margined especially along the long-attenuate
apex; sheaths closely-fitting, the lower sheaths bladeless or nearly so; spikes
3-7, more or less crowded, short, sessile, mostly gynaecandrous; lowest bract
scarcely developed; scales broadly lanceolate, about equaling the perigynia,
brownish with paler center, hyaline margins, and whitish tip; perigynia 4-5
mm. long, flattened, greenish to brownish, wing-margined, serrulate above,
short-stipitate, narrowed above to a long brownish-tipped, slightly bidentate
beak. Marshes of the Pacific coast, from the Cascades to the ocean and from
British Columbia to California.

17. Carex leptalea Wahl. Bristle-stalked Sedge (Plate 6, Figure 42)
Caespitose, with short slender rhizomes; culms filiform, erect or spread-

ing, 1-7 dm. tall, smooth or slightly scabrous above, equaling or surpassing
the leaves, each bearing a single spike; leaf blades filiform, 0.5-1.25 mm.
wide, smooth, or slightly roughened toward the apex; sheaths tight, brownish
at the base, not at all or scarcely filamentose; spikes androgynous, solitary,
slender, bractless; scales brownish, hyaline-margined with green midrib,
obtuse to mucronate; perigynium narrowly ellipsoid, short-stipitate, beakless,
entire or slightly emarginate at the apex. Coastal bogs from Alaska to Cali-
fornia and on the Atlantic coast.

18. Carex hassei Bailey (Plate 6, Figure 43)
Loosely caespitose, with long slender rhizomes; culms 1-7 dm. tall,

slender, leafy below, scabrous, especially above, equaling or exceeding the
leaves; leaf blades narrow (1.5-4 mm. wide) flat, pale green; basal sheaths
brown; lower bract often surpassing the inflorescence, generally long-sheath-
ing; spikes several to many, the lowermost almost basal, upper spike gynae-
candrous, all spikes more or less long-peduncled, the peduncles scabrous;
scales largely membranous, brownish, with greenish 3-veined central area,
acute or obtuse; perigynium obovoid to suborbicular ,somewhat inflated, with
a few conspicuous veins, beakless or nearly so, becoming glaucous at matur-
ity. Along streams, Alaska to California, and in eastern North America.

19. Carex livida (Wahl.) Willd. Livid Sedge
Culms usually arising singly from long slender rhizomes, 0.5-6 dm.

tall, equaling or slightly surpassing the leaves, sharply angled, smooth or
minutely scabrous above; leaf blades (also the culms) pale green, glaucous,
0.5-3.5 mm. wide, stiff, thickish, minutely scabrous on the long-attenuate apex;
sheaths brown at the base, not filamentose; spikes several, the terminal stam-
inate or rarely gynaecandrous, the laterals pistillate, generally pedunculate;
lowest bract leaf-like, sheathing; scales obtuse to acute, thickish, purplish
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with greenish central areas, the staminate scales 1-veined, the pistillate 3-
veined, the margins slightly hyaline; perigynia 3-4 mm. long, ascending,
3-angled, the angles rounded, short-stipitate, beakless, thickish, green. Sphag-
num bogs, Alaska to California, Michigan, Labrador, and Europe.

20. Carex virdula Michx. Green Sedge

Densely caespitose, from short rhizomes; culms 0.6-3 dm. tall, obtusely
angled, smooth, or slightly scabrous above, equaling or shorter or longer
than the leaves; leaf blades 1-4 mm. wide, stiff, long-acuminate, scabrous
near the apex; sheaths not filamentose; terminal spike narrow, staminate or
rarely androgynous, the laterals several, pistillate, the lower short-pedunculate,
all generally aggregated in a close capitate inflorescence; lowest bract con-
spicuously sheathed, leaf-like, surpassing the inflorescence; scales shorter
than the perigynia, membranous, light brown or yellowish with thicker green
central area, obtuse to cuspidate; perigynia spreading, 2-3.5 mm. long, plump,
obovoid, strongly veined, stipitate, short-beaked; achene obovoid, purplish-
black, obtusely 3-angled with concave sides. Sphagnum bogs along the Pacific

and Atlantic coasts.

21. Carex ablata Bailey Cold-loving Sedge
Caespitose, from short rhizomes; culms 2.5-6 dm. tall, smooth or nearly

so, sometimes drooping, much longer than the leaves; leaf blades flat, pale,

3-5 mm. wide, minutely scabrous on the margins; sheaths membranous,
loose; spikes few, more or less clustered above, scattered below along the
culm, the uppermost spikes generally staminate, the others usually androgy-
nous; lowest bract short, sheathed; scales equaling the body of the perigynia,
reddish-brown, with green midrib, margins hyaline, sometimes minutely erose,
the apices acute or obtuse; perigynia 4-5 mm. long, narrowed at the base but
scarcely stipitate, greenish or brownish, veined on both faces, narrowly
scarious on the margins and minutely ciliate to nearly entire, gradually nar-
rowed to a bidentate beak. Alpine bogs, British Columbia to California and

in the Rocky Mountains.

22. Carex lanuginosa Michx. Woolly Sedge
Caespitose, from long rhizomes; culms slender, 3-10 dm. tall, smooth

or nearly so, equaling to somewhat longer or shorter than the leaves; leaf

blades flat to somewhat folded, keeled, scabrous, especially toward the apex;
sheaths reddish-purple at the base, strongly filamentose, concave at the mouth,
septate-nodulose; the 2 or 3 upper spikes staminate, slender, the terminal
one 2-6 cm. long, the pistillate laterals several, sessile or short-pedunculate;

lowest bract short-sheathing, leaf-like, generally overtopping the inflorescence;
scales reddish-brown with pale green central area, acute, acuminate, or cus-
pidate, often shorter than the perigynia; perigynia 3-5 mm. long, somewhat
inflated, obtusely 3-angled, densely pubescent, purplish-brown mottled, dis-
tinctly veined, narrowing abruptly to a beak with 2 widely-spreading teeth.
Marshes, British Columbia to California and in the Atlantic states.
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23. Carex lasiocarpa Ehr. Slender Bog Sedge
Loosely caespitose, from long stout rhizomes; culms 3-10 dm. tall,

slender, smooth or nearly so; leaf blades 2 mm. or less wide, more or less
involute above, attenuate to an early-drying narrow apex, septate-nodulose
toward the base and down the sheath; sheaths strongly filamentose below,
dark reddish-brown, concave at the mouth; upper 1 or 2 spikes staminate,
pedunculate, lateral several spikes pistillate, thick-cylindrical, erect, usually
short-pedunculate; lowest bract equaling the culm or shorter, sheathless or
nearly so; scales acute or awned, brownish, smooth, distinctly 3-veined, gen-
erally equaling the perigynia; perigynia 3-5 mm. long, plano-convex, plump,
coriaceous, the body densely pubescent, narrowing rather abruptly to a short,
nearly smooth, bidentate beak, the teeth erect. Sphagnum bogs of the Cas-
cade Mountains, British Columbia to Oregon, and eastward across the con-
tinent.

24. Carex limosa L. Shore Sedge

Scarcely caespitose, rhizomes long-creeping; culms 2-6 dm. tall, arising
singly or slightly clustered at intervals along the rhizome, glaucous, smooth
below, scabrous above, equaling to longer or shorter than the leaves; leaf
blades stiff, canaliculate, 2-5 mm. wide, scabrous; sheaths purplish-dotted,
the entire sheath becoming purplish-red at the base; spikes several, the term-
inal staminate, elongated, narrow, erect, the several laterals pistillate, ovoid,
with long filiform peduncles, drooping; lowest bract short or sometimes some-
what elongated; sheathless or nearly so, dark-auricled; scales broad, obtuse
or acute, apiculate, longer than the perigynia, with yellowish or brown hyaline
margins and green center; perigynia 3-4 mm. long, very minutely papillose,
glaucous-green, broadly elliptic, short-stipitate, strongly veined, abruptly
narrowed to a very minute entire beak. Sphagnum bogs, Oregon to Alaska,
Atlantic States, Europe.

25. Carex buxbaumii Wahl.
Loosely caespitose, from long slender rhizomes; culms 2-9 dm. tall,

surpassing or shorter than the leaves, papillose, sharply angled, serrulate on
the angles, reddish-purple at the base; leaf blades 1.5-4 mm. wide, long-at-
tenuate to the apex, flat or with rolled margins, minutely papillose, serrulate-
margined, especially toward the apex; sheaths reddish-purple at the base,
filamentose, purple-dotted ventrally; spikes 2-5, sessile or nearly so, the
terminal gynaecandrous, the laterals pistillate, 0.5-1 cm. long; bracts sheath-
less, but broadened at the base, with dark auricles, scabrous-margined, the
upper bracts reduced; scales much longer than the perigynia, dark brown, with
slender pale midrib, the latter usually extended into an awn; perigynia pale,
biconvex, somewhat leathery, minutely papillose, stipitate, several-veined
dorsally, 2-furrowed ventrally. Mountain bogs, Oregon to California and on
the Atlantic coast.
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26. Carex campylocarpa Holm Crater Lake Sedge
Somewhat caespitose, the long slender rhizomes sending up new tufts;

culms 3-6 dm. tall, equaling or shorter than the leaves, sharply angled, scab-
rous, especially above; leaf blades 1.5-4 mm. wide, scabrous on margin and
midrib, long-attenuate to the apex; sheaths hispidulous, purplish-red dorsally,
purple-dotted ventrally, not or scarcely filamentose; spikes several, the term-
inal staminate, the laterals pistillate or occasionally androgynous; lateral
spikes very short-pedunculate; lowest bract sheathless, leaf-like, purplish-
black at the base, the upper bracts reduced to dark scales; scales obtuse or
acute, equaling or shorter than the perigynia, purplish-black with green mid-
rib; perigynia 3-4 mm., flattened, biconvex, ellipsoid, narrowed at the base
but scarcely stipitate, abruptly very short-beaked. Alpine and subalpine wet
meadows and along streams, Oregon and Washington.

27. Carex kelloggii Boott
Caespitose, from slender short or long rhizomes; culms 2-9 dm. tall,

slender, very minutely papillose, slightly scabrous below the inflorescence, sur-
rounded at the base by remnants of old leaves; leaf blades 2.5-5 mm. wide,
flat, long-acuminate; sheaths brown below, fibrillose dorsally from splitting
along the veins, not filamentose ventrally, minutely brown-dotted ventrally,
concave at the mouth; spikes several, the terminal spike staminate, long-pedun-
culate, the laterals pistillate, short-pedunculate to nearly sessile, cylindrical;
lowest bract sheathless or nearly so, of ten overtopping the inflorescence; scales
obtuse or acute, dark purplish-brown with a green center, erect, equaling or
somewhat shorter than the perigynia; perigynia 2-3 mm. long, pale green
to whitish below, greener above, ovate, distinctly stipitate. Mountain bogs from
Alaska to California and in the Rocky Mountains.

28. Carex hindsii Clarke
Densely caespitose; rhizomes short or long, stout, branching, creeping;

culms 1-5 dm. tall, sharply angled, scabrous, often shorter than the leaves and
bracts; leaf blades 1.5-3.5 dm. long, firm, 1.5-3 mm. wide, long-attenuate to
apex, scabrous; sheaths white or pale brown ventrally with minute brown dot-
ting, concave at the mouth, bases of the lower sheaths usually purplish-brown;
lowest bract sheathless or nearly so, leaf-like, equaling or surpassing the in-
florescence; terminal spike staminate, the several laterals pistillate, the upper
laterals nearly sessile, the lower pedunculate; scales obtuse to acutish, purp-
lish-black with greenish central area, more or less scarious-margined, shorter
and narrower than the perigynia; perigynia 2-3.5 mm. long, long-ovate to
elliptic, yellow or green, strongly veined, stipitate, narrowed more or less
abruptly to a short beak. Coastal marshes from the Aleutian Islands to Cali-
f ornia.

29. Carex nebraskensis Dewey Nebraska Sedge
Caespitose, from long-creeping rhizomes; culms 2-12 dm. tall, erect,

scabrous above, equaling or somewhat shorter than the leaves; leaf blades
pale green, 3-8 mm. wide, coarse, stiff, thick, scabrous on the long-attenuate
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apex; sheaths loose, nodulose dorsally, minutely brown-dotted ventrally, be-
coming reddish-brown at the base; spikes several, the terminal staminate, with
often a smaller one or two at its base, the several laterals mostly pistillate or
sometimes androgynous, all dense, somewhat elongate, obtuse, erect or some-
what nodding; lowest bract sometimes nearly equaling the inflorescence, sheath-
less or nearly so; scales equaling or exceeding the perigynia, acute or acumin-
ate, brownish-black with pale 3-veined center; perigynia 3-4 mm. long, brown-
ish, long-elliptic, scarcely stipitate, distinctly veined, beaked, the tip minutely
bidentate. Wet ground east of the Cascade Mountains, British Columbia to
California, South Dakota and Kansas.

30. Carex sitchensis Presl Sitka Sedge
Caespitose, from short creeping rhizomes; culms 5-12 dm. tall, smooth,

or scabrous above, sharply angled; leaf blades often overtopping the culms,
flat or channeled, 3-9 mm. wide, scabrous-margined near the apices, older
blades more or less conspicuously septate-nodulose; sheaths loose, dark-purple-
tinged at the mouth, not becoming filamentose below; terminal 1-4 spikes
staminate, the lateral 2-5 pistillate or androgynous, scattered along the culm,
erect or drooping on short or somewhat elongated scabrous peduncles; lowest
bract sheathless, usually as long as or longer than the inflorescence; scales red-
dish brown with pale greenish or whitish center, acute or obtuse, generally
considerably longer than the perigynia; perigynia plano-convex, elliptic, 2.5-4
mm. long, obscurely several-veined, membranous, pale green or brown, scarcely
stipitate, narrowed to a minute brown-tipped beak, the surface minutely yel-
low-puncticulate. Marshes west of the Cascade Mountains to the coast, Alaska
to California.

31. Carex aquatilis Wahl. Water Sedge
Caespitose, from slender, long-creeping rhizomes; culms 2-12 dm. tall,

sharply 3-angled, scabrous beneath the inflorescence; leaf blades often over-
topping the culms, 4-6 mm. wide, scabrous-margined, the lowermost without
blades; sheaths sepate-nodulose, hispidulous dorsally, not filamentose; spikes
slender, the uppermost staminate, the laterals pistillate or rarely androgynous;
bracts sheathless, scales broadly to narrowly lanceolate, brown to nearly black
with a lighter central area, the apex acute or obtuse; perigynia broadly ovate,
2.5-3.5 mm. long, brownish or pale green, flat, abruptly short-beaked, without
obvious veining. Marshes, Alaska to California, eastward across the conti-
nent, and in Europe.

32. Carex suborbiculata Mack. Round-fruited Mountain Sedge
Densely caespitose; rhizomes not long-creeping; culms 3-4.5 dm. tall,

erect, sharply angled, minutely scabrous; lower leaves bladeless, reduced to
purplish-red sheaths enclosing the base of a culm; upper leaves with blades,
several to a culm, the blades 1.5-2 mm. wide, long-acuminate, the margins
entire except scabrous toward the apex, the surface minutely papillose;
sheaths minutely hispid dorsally, the ventral membrane yellowish, red-dotted,
and becoming filamentose; spikes several, the terminal staminate or androgy-
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nous with a few pistillate florets near the base; the lateral pistillate spikelets
several, more or less pedunculate; lowest bract short, or nearly equaling the
inflorescence, leaf-like, with a very short sheath or none; scales obtuse, shorter
and narrower than the mature perigynia, dark purple with a pale center;
perigynia whitish or purplish, often purple-splotched, averaging 2.5 mm.
long, inflated, suborbicular, several-veined both dorsally and ventrally, min-
utely granulose, very short-beaked, narrowed at the base but scarcely stipi-
tate; achenes pale brown, round-lenticular, short-stipitate. Marshes in the
Cascade Mountains, northern Oregon to Washington.

33. Carex nudata Boott Torrent Sedge
Densely caespitose, from rhizomes ; culms 3-10 dm. tall, slender,

erect or somewhat nodding, scabrous above; leaf blades 2-2.5 mm. wide, weak,
generally shorter than the culms, flat and scabrous above, somewhat keeled
below; sheaths minutely red-dotted ventrally, becoming purplish-black and
filamentose at the base; spikes several, the terminal staminate or sometimes
androgynous, the laterals pistillate or androgynous, all somewhat elongated;
lowest bract narrow, equaling or shorter than the lowest spike, often dark
purple-auriculate; scales narrower and shorter than the perigynia, purplish-
black with straw-colored center; perigynia broadly elliptic, 3-3.5 mm. long,
short-beaked, slightly narrowed at the base but not stipitate, the beak and
upper part of the body sometimes strongly splotched with purple; achenes
lenticular, pale. Rocky stream borders, west of the Cascade Mountains, Ore-

gon to California.

34. Carex eurycarpa Holm Broad-fruited Sedge
Somewhat caespitose, from short, brown horizontal rhizomes; culms 4-9

dm. tall, sharply angled, about equaling the leaves, surrounded at the base
by last year's leaf bases; leaf blades 3-4 mm. wide, flat, scabrous on the
margins; sheaths very minutely hispid dorsally, septate-nodulose, purplish at
the base, becoming somewhat filamentose ventrally; lower bract sheathless,
leaf-like, with a dark purple spot at each side of base, the bract nearly equal-
ing the inflorescence; spikes several, 2.5-4 cm. long, the terminal staminate,
the laterals pistillate or androgynous, short-pedunculate, scattered at inter-
vals along the culm; scales purplish-black, those of the staminate spikes
mostly obtuse with hyaline margins, those of the pistillate spikes mostly acute;
pergynia biconvex, greenish to brownish, short-stipitate, short-beaked, the
beak entire or slightly toothed. Wet mountain meadows, Washington to Cali-
fornia.

35. Carex lyngbyei Hornem.
Not caespitose, the culms arising at intervals from long stout creeping

rhizomes, 2-10 dm. tall, generally shorter than the leaves, smooth below,
minutely scabrous above; leaf blades flat, firm, 2-12 mm. wide, scarcely
roughened; sheaths firm dorsally, scarious and white or yellowish ventrally;
the upper several spikes staminate, the lower several pistillate or androgynous,
long-pedunculate, the pistillate pendulous; lowest bract sheathless or short-
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sheathing; scales dark brown to black, obtuse, acute, or awned, the center
and awn greenish or whitish, the scales longer than the perigynia; perigynia
2-3.5 mm. long, pale green to pale brown, coriaceous, several-veined, short-
stipitate, scarcely beaked, biconvex; achenes brownish, dull, biconvex, more
or less constricted on one side. Salt wet coastal meadows from the Aleutian
Islands to California, and eastward across northern North America.

36. Carex obnupta Bail. Slough Sedge (Plate 6, Figure 44)
Somewhat caespitose, from stout, long-creeping rhizomes; culms 3-15

dm. tall, equaling or generally surpassing the leaves, scabrous above; leaf
blades 2.5-5 mm. wide, firm, channeled, keeled toward the base, the strongly
hispid margins more or less revolute; sheaths dark purplish-brown below,
hispidulous, minutely brown-dotted ventrally, becoming filamentose; upper
1-3 spikes staminate, long, often borne at a distance above the fruiting spikes,
the latter pistillate or androgynous, generally crowded, on short or somewhat
elongated peduncles, more or less spreading or nodding; lowest bract sheath-
less, dark-auricled, often exceeding the inflorescence, scabrous; scales of the
staminate spikes obtuse; those of the pistillate, long-lanceolate, exceeding the
perigynia, all scales purplish-brown with pale center; perigynia 2.5-3.5 mm.
long, pale green to brown, veinless, shining, coriaceous, biconvex, minutely
hispidulous toward the apex, abruptly short-beaked, the beak entire or nearly
so; achenes lenticular, generally deeply constricted on one or both angles.
Marshes west of the mountains, British Columbia to California.

37. Carex hystricina Muhl. Porcupine Sedge
Caespitose, from short stout rhizomes; culms slender, 2-10 dm. tall,

scabrous above; leaf blades equaling or surpassing the culms, 2-10 mm. wide,
scabrous on margins and upper surfaces, somewhat nodulose; sheaths dark
purplish-red below, becoming filamentose, concave at the mouth; terminal
spike very narrow, slender-pedunculate, staminate, usually with an acuminate
bract, the lateral spikes several, pistillate, sessile or pedunculate, broad, ob-
tuse; lower bract surpassing the culm, leaf-like, sheathing; body of scales
very short, membranous except for thickened central area, erose or ciliate-
margined, bearing a long slender scabrous awn; perigynia spreading, numer-
ous, long-ovoid to ellipsoid with many coarse veins, tapering to a long
narrow bidentate beak. Bogs of Washington, northeastern Oregon, Calif or-
nia and the Atlantic coast.

38. Carex comosa Boott Bristly Sedge
Caespitose, from short stout rhizomes; culms 0.3-1.5 m. tall, stout, erect,

sharply angled, the angles generally minutely scabrous, at least above; leaf
blades overtopping the culms, 0.6-1.6 cm. wide, scabrous-margined, both
blades and sheaths strongly septate-nodulose in part; sheaths delicate ven-
trally and breaking away, but scarcely filamentose, concave at the mouth;
staminate spike single, terminal, narrow, with a slender peduncle and with
long-acuminate scabrous scales; pistillate spikes 1-5, thick-cylindric, obtuse,
densely-flowered, 1-7 cm. long, 12-15 mm. thick, the upper more or less
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erect on short peduncles, the lower nodding on filiform peduncles; bracts
longer than the spikes; scales of the pistillate spikes pale green or brown,

narrow, long-awned, the awn scabrous, shorter than the perigynia; perigynia
5-7 mm. long, strongly ribbed, narrowed gradually to a deeply-toothed beak,
perigynia at length reflexed, the teeth long, widely-spreading. Marshes of
north-eastern Oregon, to Washington and eastward.

39. Carex atherodes Spreng. Awned Sedge
Rhizomes long, dark, slender, creeping; culms 0.5-1.3 m. tall, strongly

3-angled, stout, smooth, clustered, or crowded in close succession along the
rhizome, dark at the base, and enclosed by old dark leaf bases, sparsely leafy
throughout; leaf-blades 4-12 mm. wide, elongated, at least the uppermost
greatly exceeding the calm, nodulose, often pubescent beneath, scabrous-mar-

gined; sheaths loose, both nodulose and pubescent, becoming filamentose
ventrally; spikes few, the upper several staminate, the lower pistillate, the
latter 3-10 cm. long, sessile or pedunculate, narrowed and fewer-flowered
toward the base; scales pale, nearly as long as the perigynia, lanceolate, long
awned, the awns scabrous-margined; perigynia 8-12 mm. long, glabrous,
lanceolate, strongly veined, sessile, tapering to a short, deeply bidentate beak,
the teeth widely spreading. Swamps of eastern Oregon, eastward and north-
ward.

40. Carex sheldonii Mack.
Caespitose, from long-creeping rhizomes; culms 3-10 dm. tall, erect or

spreading, obtusely angled, smooth below, scabrous above; leaf blades 3-6
mm. wide, flat, sometimes sparsely pubescent, hispid-margined toward the
long-attenuate apex; sheaths densely pubescent both dorsally and ventrally,
especially toward the base, the lowermost sheaths becoming filamentose;
spikes several, the upper 1-3 staminate, the several lower pistillate, erect,
sessile or short-pedunculate; lowest bract leaf-like, sheathing, surpassing the
inflorescence; scales of the staminate spikes broadly obtuse to acute, scarious-
margined, erose, pale brown or yellow; scales of the pistillate spikes acumin-
ate or awned, hyaline-margined, thickened and veined through the center;
perigynia 5-6 mm. long, pubescent, dark brown at maturity, obscurely 3-
angled, many-veined, scarcely stipitate, long beaked, the teeth slightly spread-
ing. Marshes east of the Cascade Mountains, Oregon to Idaho and California.

41. Carex vesicaria L. Inflated Sedge
Caespitose, from short stout rhizomes; culms 3-10 dm. tall, smooth

below, scabrous above; leaf blades bright green, 2-6 mm. wide, greatly over-
topping the culms, flat, septate-nodulose, scabrous-margined, especially on
the long-attenuate apex; sheaths reddish-brown at the base, more or less
filamentose, truncate or concave at the mouth; the upper 1-3 spikes staminate,
the terminal one pedunculate, the others sessile, the lower 1-3 spikes pistil-
late, these rather widely spaced, nearly sessile to pedunculate; lowest bract
leaf-like, sheathless; scales shorter than the perigynia, lanceolate, reddish
or brownish with paler center, hyaline-margined; perigynia 5-7 mm. long,
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inflated, yellowish or brownish, shining, distinctly short-stipitate, coarsely
veined, narrowed to a bidentate beak, the teeth erect. Mountain marshes,
British Columbia to California, the Atlantic states, and Europe.

42. Carex exsiccata Bailey Western Inflated Sedge
Caespitose, from short stout rhizomes; culms 3-12 dm., sharp-angled,

scabrous, at least above; leaf blades 3-8 mm. wide, surpassing the culms,
scabrous on the margins; sheaths usually dark purple at the base, the lower
becoming filamentose ventrally, truncate or concave at the mouth, septate-
nodulose dorsally; lowest bract leaf-like, sheathless, surpassing the culm;
spikes several, the uppermost one or more staminate, very narrowly cylind-
rical, the several lower spikes pistillate, 2.5-7 cm. long; scales of the pistillate
spikes shorter than the perigynia, acute or acuminate, pale brown with lighter
center; perigynia 7-10 mm. long, yellowish to brownish, strongly veined,
smooth, shining, inflated, widest near the base, long-tapering to the slender
bidentate beak, the teeth not widely spreading; style sharply bent. Bogs,
Alaska to California and the Rocky Mountains.

43. Carex retrorsa Schw. Reflexed Sedge
Caespitose, from short rhizomes; culms 3-10 dm. tall, often stout, stiff

or weak, smooth below, sometimes scabrous above; leaf blades flat, 4-8 mm.
wide, overtopping the culms, distinctly septate-nodulose, scabrous-margined,
long-acuminate; sheaths loose, brownish below, nodulose, not filamentose,
truncate or convex at the mouth; the upper 1-3 spikes staminate, or the lowest
of these sometimes androgynous, pistillate spikes several, obtuse 2.5-5 cm.
long, nearly sessile and crowded, or the lower sometimes long-peduncled and
remote; lowest bract leaf-like, somewhat sheathing, longer than the inflores-
cence; scales of the pistillate spikes lanceolate, much shorter and narrower
than the perigynia, brownish, with greenish center and margins; perigynia
7-10 mm. long, spreading or reflexed, thick-membranous, inflated, greenish
or brownish, shining, minutely-dotted, coarsely veined, scarcely stipitate, nar-
rowed to a beak nearly equaling the body, the teeth long, erect. Wet ground
east of the Cascade Mountains, northern Oregon to British Columbia, and
eastward.

44. Carex rostrata Stokes Beaked Sedge
Caespitose, from long stout rhizomes; culms 3-12 dm. tall, obtusely

angled, generally smooth below, more or less scabrous above; leaf blades
5-12 mm. wide, flat above, channeled below, conspicuously septate-nodulose,
scabrous-margined toward the apex, generally much overtopping the culms;
sheaths soft, loose, strongly nodulose dorsally, brown- or red-tinged at the
base, the conspicuous old leaves becoming fibrillose from deterioration be-
tween the crowded veins; the 1-4 upper spikes staminate, the lower 2-7 spikes
pistillate, sessile or short-pedunculate; lowest bract leaf-like, nearly sheath-
less; scales lanceolate, sometimes awned, often shorter than the perigynia,
brown with pale center and hyaline margins; perigynia 3.5-6.5 mm. long, in-
flated, erect, spreading, or reflexed, brownish or yellowish, scarcely stipitate,
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42. Carex leptalea Wahl, X 4/9; 43. C. hassei Bail. X A ; 44. C. obnupta Bail. X
4/9; 45. Lysichitum americanum Hu "ten & St. John a. spathe and spadix X 2/15, b.
rootstock X 2/15, c. leaf X 2/15; 46. Spirodela polyrhisa (L.) Schleid. X 33; 47 Lemna
minor L. X 4.
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shining, very minutely brown-dotted, rather abruptly narrowed to a beak
as long as the body. Marhses, Alaska to California, the Atlantic coast,

and in Europe.

ARACEAE. ARUM FAMILY

Herbaceous plants with a rhizomatous or tuberous base; usually with
acrid juice; leaves solitary or few; flowers small, often with an offensive
odor; inflorescence a spadix; fruit a berry.

LYSICHITUM Schott
Acaulescent herb from a thick rhizomatous base; spathe sheathing at

base, enclosing the spadix at first, spadix becoming long-exserted at maturity;
flowers perfect; perianth 4-lobed; stamens of the same number and opposite
the lobes.

1. Lysichitum americanum Hulten & St. John Yellow Skunk Cabbage
Leaves large, up to 15 dm. long, broadly lanceolate, sessile or short-

petioled; spathe yellow; spadix greenish-yellow 4-10 cm. long. Swamps and
bogs from Alaska to California and east to Idaho.

LEMNACEAE. DUCKWEED FAMILY

Small floating or submerged plants; thallus flattened or spherical; repro-
duction mainly vegetative; flowers, when present, minute and unisexual;
staminate flowers solitary or paired, consisting of 1 or rarely 2 stamens; pis-
tillate flowers solitary, of a single pistil; fruit a utricle.
Rootlets present (rarely absent in Lemna trisulca L.) ; thallus over 1 mm. long.

The rootlets more than one 1. Spirodela
The rootlets solitary 2. Lemna

Rootlets absent; thallus less than 1 mm. long 3. Wolffia

1. SPIRODELA Schleid.
Thallus 7-12-nerved, bearing several simple rootlets; reproductive

pouches triangular, one on each side of the basal end of the thallus; flowers
rare; when present, 2-3 staminate and 1 pistillate flower arising from each
pouch; utricle somewhat winged.

1. Spirodela polyrhiza (L.) Schleid. Greater Duckweed
Thallus nearly orbicular, 5-11-nerved, 3-8 mm. long, solitary or clustered;

rootlets 4 or more; sexual reproduction in this region rare. Still or slow mov-
ing water throughout North and South America and in Europe.

2. LEMNA L.
Thallus usually floating, 1-5-nerved, with 1 simple rootlet; marginal

pouches with flowers and/or vegetative buds; 2 staminate flowers and 1
pistillate flower in each pouch; utricles ribbed.
Thallus 2-4 mm. long; orbicular to oblong, not long-stipitate 1. L. minor
Thallus 6-10 mm. long; narrow, with a long slender stipe 2. L. trisulca
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1. Lemna minor L. Lesser Duckweed
Thallus solitary or in clusters, orbicular to oblong, 2-4 mm. long, 1-3

nerved, often with a row of papulae on the midvein; seeds 12-15-ribbed.
Lakes, ponds and slow moving water; most of North America; also in the
Old World and Australia.

2. Lemna trisulca L. Ivy-leaved Duckweed
Thal li connected, 6-10 mm. long, oblong to lanceolate, narrowed to a

slender stipe at the base, 3-nerved; rootlets occasionally wanting; seeds with
12-15 ribs. In ponds; North and South America and in the Old World.

3. WOLFFIA Horkel ex Schleid.
Thallus minute, 0.3-0.9 mm. long, rootless; reproducing vegetatively

from buds arising from a cleft at one end of the thallus; inflorescence of 1
staminate and 1 pistillate flower; utricle spherical.

1. Wolff ia punctata Griseb.
Thallus oblong, thickened, under 1 mm. long; dark green above, paler

below, brown-dotted throughout; budding from a circular cleft. In ponds;
Ontario to Mexico and in the Willamette Valley, Oregon.

JUNCACEAE. RUSH FAMILY

Annual or perennial herbs (ours) with generally pithy simple cylindrical
stems; leaves consisting usually of a blade and generally open sheath, (closed
in Luzula) the blades terete, channeled, gladiate, or flattened; or the leaves
sometimes reduced to bladeless sheaths, these occasionally bearing rudiments
of blades; flowers very small, consisting of 6 chaff-like perianth segments,
3 or 6 (rarely 4 or 5) stamens, and 3 carpels united to form a capsule; in-
florescence (in ours) an open or congested compound cyme.
Sheaths closed ; capsule 3-seeded 1. Luzula
Sheaths open ; capsule many-seeded 2. Juncus

1. LUZULA DC.
Perennial, from short or long rhizomes; stems hollow; leaf blades flat,

the sheaths closed; capsules 1-loculed, 3-seeded.

1. Luzula parviflora (Ehrh.) Desv. Small-flowered Wood-rush
Stems caespitose, or arising singly from short rhizomes, leafy, 1-8 dm.

tall; leaves several, the blades narrow, long-acuminate, sometimes long-pilose
at junction with the sheath; inflorescence a very open, branched paniculate
cyme, the branches filiform, more or less drooping; flowers minute, the
perianth parts greenish or brownish, acuminate, largely scarious; capsule
often exceeding the perianth. Wet grounds of mountains and coastal areas,
Alaska to California, eastward across northern North America to the Atlantic
coast. A taller form with dark brown perianth and capsules, designated var.
inelanocarpa (Michx.) Buch., occurs in the mountains of Oregon and Cali-
fornia.
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2. JUNCUS [Tourn.] L.
Annual or perennial; if perennial, possessing short or sometimes long-

creeping rhizomes; stems generally pithy; leaf sheaths open; capsules 3-
loculed (sometimes incompletely so), many-seeded.
la. Leaf blades (except the involucral) reduced to sheaths, or these occasionally bearing

short vestigial blades.
2a. Stems densely caespitose.

3a. Typically bog or marsh plants; stamens 3; capsule 3-angled 1. J. effusus
3b. Typically not bog plants, though growing in damp ground; stamens 6; cap-

sule subglobose 2. J. patens
2b. Stems not caespitose, arising singly but often in a crowded row along the rhi-

zome 3. J. lesueurii
lb. Leaf blades not reduced to sheaths.

4a. Leaves terete.
5a. Blades strongly septate.

6a. Leaf blades abruptly divergent from the stem ; inflorescence capitate and
densely-flowered 13. J. torreyi

6b. Leaf blades not abruptly divergent ; heads not more than 20- (often
much fewer-) flowered.

7a. Rhizomes slender, matted ; plants of Pacific coastal bogs
9. J. oreganus

7b. Rhizomes short, not conspicuously slender or matted; not confined
to coastal bogs.

8a. Stems caespitose, often reaching 10 dm.; sheaths conspicuously
auriculate at the apex 12. J. acuminatus

8b. Stems scarcely caespitose, 6 dm. or less in height ; sheaths not
conspicuously auriculate at the apex 10. J. articulatus

5b. Blades obscurely septate ; rhizomes slender ; plants of northern Oregon to
Washington and Montana 11. J. columbianus

4b. Leaves flattened.
9a. Blades with flat surface facing the stem; not septate.

10a. Small annuals 4. J. bufonius
5. J. sphaerocarpus

Confusingly similar vegetatively, these 2 species are distinguishable in
flower as follows :

Flowers more or less clustered in the leaf axils ; capsule rather
narrowly ovoid J. bufonius

Flowers generally solitary in the axils; capsule broadly ovoid
J. sphaerocarpus

10b. Perennials.
1 la. Leaf blades thick, stiff, more or less falcate ; restricted to Pacific

coast bogs and beaches 6. J. falcatus
11b. Leaf blades thin, not stiff or falcate ; plants not specifically of

coastal bogs.
12a. Stems 3-6 dm. tall ; capsule scarcely equaling the perianth....

7. J. regelii
12b. Stems 1-3 dm. tall ; capsule typically much longer than the

perianth 8. J. covillei
9b. Blades with one edge turned toward the stem ; more or less conspicuously

septate.
13a. Auricles of leaf sheaths conspicuous 17. J. saximontanus
13b. Auricles non-existent, or practically so.

14a. Rhizomes slender ; the upper leaves often nearly equaling the
stems ; stamens 3 16. J. ensifolius

14b. Rhizomes stout ; the upper leaves generally considerably shorter
than the stems; stamens usually 6 (sometimes 3 in J.
xiphioides) 14. J. oxymeris

15. J. xiphioides
Not readily differentiated vegetatively, these 2 species may be

separated by reproductive characters thus :
Filaments much shorter than or equaling the anthers; capsule

gradually narrowed to the beak J. oxymeris
Filaments longer than the anthers ; capsule abruptly narrowed

to the beak J. xiphioides
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1. Juncus effusus L. var. pacificus Fern. and Weig. Common Rush
Perennial from stout branching creeping rhizomes; stems densely caespi-

tose, 5-15 dm. tall, stout, or sometimes somewhat slender, soft; involucral
bract terete, resembling a continuation of the stem; basal leaves reduced to
sheaths or these occasionally tipped by rudimentary awn-like blades; sheaths
generally dull dark brown, sleeve-like, truncate or oblique at the apex; flowers
small, numerous, in a compound inflorescence with elongated primary rays
and shorter, tufted ones at the base, the entire inflorescence appearing to be
lateral on the stem; perianth segments equal, acuminate, equaling the capsule;
capsule 2-3 mm. long, obovoid, obtuse or retuse at the apex, short-apiculate,
pinched at the angles. Widely distributed and common in bogs and marshes
west of the Cascades in Oregon and Washington, also northward and south-
ward.

Juncus effusus L. var.
loose sheaths, and a smaller,
coastal salt marshes.

Several other varieties of
described.

brunneus Engelm., a form with stiff stems,
denser inflorescence, is confined principally to

J. effusus, based on lesser characters, have been

2. Juncus patens Mey. Spreading Rush
Perennial from stout rhizomes. A species which considerably resembles

J. effusus, but the stems typically shorter and more slender; stamens 6;
capsule subglobose. Less inclined to be a true aquatic, growing in moist soil,
but generally not in bogs or marshes.

3. Juncus lesueurii Boland. Salt Rush
Perennial from coarse long-creeping rhizomes; stems 3-10 dm. tall,

often stout, longitudinally striate, arising at short intervals along the rhizome,
often in a long crowded row; leaves, except the involucral bract, reduced
to sheaths; involucral leaf terete, acuminate, far surpassing the inflorescence
and exactly simulating a continuation of the stem; sheaths dark brown,
shining, acute at the apex; flowers in a single, usually dense (sometimes
open), capitate cyme; perianth 6-9 mm. long, acuminate, with green or brown-
ish center and thin reddish brown margins; stamens 6, shorter than the per-
ianth, the anthers much longer than the filaments; capsule 3-angled, long-
ovoid, shining, leathery, chestnut-brown; seeds ovoid, reticulate. Coastal

marshes and beaches.

4. Juncus bufonius L. Toad Rush (Plate 7, Figure 48)
Annual; stems 0.5-4 dm. tall, caespitose, branching at the base; leaf

blades mostly shorter than the stems, narrow; flowers solitary, or more often
several together, typically arranged in one-sided raceme-like arrangements
along slender branches of a spreading cyme; perianth 4-5 mm. long, the
outer segments acuminate with broad scarious margins and a wide thickened
central area, the inner segments shorter and largely scarious; stamens gen-

erally 6; capsule oblong, obtuse, mucronate; seeds reticulate. Widely dis-
tributed on wet ground in the United States.
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5. Juncus sphaerocarpus Nees Round-fruited Toad-rush
A small annual rush easily confused with J. bufonius, the differences

in vegetative characters being largely matters of degree. The flowers of T.
sphaerocarpus average smaller (perianth 3-4 mm. long), and are rarely
clustered on the stem. Its habitat in our area is similar.

6. Juncus falcatus Mey. Sickle-leaved Rush
Perennial, from long scaly rhizomes, more or less caespitose; stems 1-2

dm. tall; leaves mostly basal, often shorter than the stems, stiff, the blades
somewhat falcate, not at all conspicuously septate; sheaths scarious ventrally,
with or without small auricles; flowers capitate, the heads dense and solitary,
or several densely crowded; bracts short; perianth segments acute, dark
brown or with a greenish center minutely roughened; stamens 6; capsule
broadly oblong, truncate or depressed at the apex; seeds longitudinally striate
and reticulate withat least before maturitya white coat. Bogs along the
Pacific coast from California to British Columbia.

7. Juncus regelii Buch.
Perennial, from creeping rhizomes; stems 3-6 dm. tall, slender, solitary

or somewhat caespitose; leaf blades flat, grass-like, the surface very minutely
translucent-papillose; sheaths without auricles; heads mostly hemispheric, 1-2
to a peduncle, the flowers generally not crowded; perianth segments acute to
acuminate, minutely scabrous, with chestnut-brown margins and green center;
stamens 6; capsule oblong, slightly shorter than the perianth, truncate or
slightly retuse below the beak, chestnut-brown near apex; seeds long-append-
aged at each end. In the Cascade Mountains of Oregon and Washington, and
in the Rocky Mountains.

8. Juncus covillei Piper
Perennial, more or less caespitose, from slender creeping rhizomes;

stems 1-3 dm. tall; leaf blades flat, pale green, acuminate, mostly shorter
than the stems, without auricles; heads few-flowered, several in a few
branched inflorescence, or rarely solitary; perianth segments shorter than
the capsule, with brown scarious margins and thickened greenish center, min-
utely roughened; capsule oblong, truncate, slightly beaked; seeds 0.5 mm. or
less long, elliptic, longitudinally striate and minutely reticulate. Wet places
west of the Cascade Mountains of Oregon and Washington, also northward
and southward.

9. Juncus oreganus Wats. Oregon Rush
Perennial, from slender matted rhizomes; stems 1-3 dm. tall, caespitose,

slender, weak, erect or spreading; involucral bract or bracts shorter than or
nearly equaling the inflorescence; leaves mostly shorter than the stems, the
blades terete, slender, acuminate, strongly septate; sheaths loose, with conspic-
uous auricles; inflorescence of several few-flowered clusters in compound
cymes, the primary branches long; perianth segments linear-lanceolate, about
5 mm. long, brown, or with greenish center, and with narrowly scarious
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margins; stamens 6, half as long as the perianth, the anthers shorter than
the filaments; capsule at maturity longersometimes much longerthan the
perianth, 3-angled, oblong, acute at the apex and contracted to a short beak.
Bogs along the Pacific coast, and rarely in the Cascade Mountains.

10. Juncus articulatus L. Jointed Rush
Perennial, scarcely caespitose, from short creeping rhizomes; stems 2-6

dm. tall, slender; leaf blades generally 2, terete, acuminate, strongly septate;
flowers 3-12 in rather numerous heads, these arranged in a loose inflores-
cence, the branches stiffly spreading; perianth segments nearly equal, acumin-
ate, brown or green, shorter than the capsule; capsule ovoid, 3-angled, acute,
long-beaked; seeds reticulate. Wet places along both the Pacific and Atlantic
coasts, and in Europe.

11. Juncus columbianus Coy. Columbia Rush
Perennial, caespitose, from slender rhizomes; stems 2-7 dm. tall; leaf

blades terete, obscurely septate, ligules scarious, conspicuous; flowers in open-
cymose heads; outer perianth segments brownish, slightly longer than the
inner, stamens 6; capsule oblong, abruptly beaked; seeds conspicuously reticu-
late. Wet ground, Washington and northern Oregon, eastward to Montana.

12. Juncus acuminatus Michx. Sharp-fruited Rush
Perennial, caespitose, from short rhizomes; stems 3-10 dm. tall; leaf

blades usually 3, terete, acuminate, distinctly septate; sheaths auriculate at the
apex; flowers in small heads arranged in an open compound, umbellate cyme,
the branches strongly ascending; perianth segments brownish, equal, narrow,
acuminate, equaling or longer than the capsule; stamens 3; capsule ovate to
lanceolate in outline, reddish brown, beaked; seeds reticulate. Widely dis-
tributed in wet ground from the Pacific to the Atlantic coasts.

13. Juncus torreyi Cov. (Plate 7, Figure 49)
Perennial, from tuber-bearing rhizomes; stems 3-5 dm. tall, arising

singly or in loose clusters; leaf blades terete, septate, long-acuminate, abruptly
divergent from the stern, firm, minutely veiny; sheath texture similar to that
of the blades, auricles hyaline, long; heads few to many, densely-flowered;
perianth segments narrowly lanceolate, 4-5 mm., the outer 3-veined, some-
what crested, longer than the 1-veined inner segments; stamens 6, half as
long as the perianth; capsule long-subulate, equaling or surpassing the
perianth. Wet ground of eastern Washington, southward to California, and
eastward to the Atlantic coast.

14. Juncus oxymeris Engelm. Pointed Rush
Perennial, from creeping rhizomes; stems 3-10 dm. tall, caespitose,

strongly flattened; leaf blades ensiform, equitant, 3-7 mm. wide, inconspic-
uously and imperfectly septate; sheaths not auricled; inflorescence a loose,
somewhat spreading, compound panicle-like cyme, the heads few flowered;
perianth segments lanceolate, brown-sided with brown or green center, the
scarious margins narrowly bordered with white or pale brown; stamens 6, the
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anthers and filaments approximately equal; capsule generally longer than
the perianth, tapered gradually into a beak; seeds minutely reticulate. Wet
ground west of the mountains, Washington to California.

15. Juncus xiphioides Mey. Iris-leaved Rush
Perennial, from stout creeping rhizomes; stems 4-9 dm. tall, flattened,

sharply 2-edged; leaves 3-10 mm. wide, equitant, nodulose, the sheaths with-
out auricles; heads small, numerous, arranged in a loose, panicle-like com-
pound cyme; perianth pale brown, 3-3.5 mm. long, all nearly equal; stamens
6, half as long as the perianth, anthers somewhat shorter than the filaments;
capsule long-ovoid, somewhat longer than the perianth, rather abruptly con-
tracted to a beak. Bogs of eastern Oregon, and southward.

16. Juncus ensifolius Wiks. Dagger-leaved Rush (Plate 7, Fig-
ure 50)

Perennial, from creeping rhizomes; stems 2-5 dm. tall, flattened, leafy;
leaves equitant, ensiform, without auricles, incompletely and sometimes ob-
scurely septate, strongly acuminate, the upper nearly equaling the stem;
flowers in a few usually dense heads; perianth segments pale to dark red-
dish brown with green centers, lanceolate, acuminate; stamens 3; capsule
exceeding the perianth, abruptly narrowed to a short beak; seeds reticulate.
Wet ground from Alaska to California, and eastward into the Rocky Moun-
tains.

17. Juncus saximontanus A. Nels. Rocky Mountain Rush
Perennial, from creeping rhizomes. A species closely resembling J. ensi-

f olius, the conspicuous vegetative difference lying in the possession of auricles
by the sheaths. For other differences, consult the key. Wet ground, Oregon
to British Columbia, eastward to the Rocky Mountains.

LILIACEAE. LILY FAMILY

Mostly perennial herbs from bulbs, corms or rhizomes; leaves with
parallel venation; flowers 3-merous, perianth parts usually in 2 series of
3; stamens 3-12, but mostly 6; pistil 1; ovary superior; fruit a capsule or a
berry.
Stems from rhizomes; plants not alliaceous.

The stems not leafy; leaves linear and sedge-like, clustered at the base; plants slen-
der 1. Tofiieldia

The stems very leafy; leaves broad and plaited; plants tall and stout 2. Veratrum
Stems from bulbs; plants alliaceous 3. Allium

1. TOFIELDIA Huds.
Slender perennial herbs with horizontal rhizomes; leaves narrow, mostly

basal; flowers small, capitate or in a terminal raceme; perianth persistent,
6-parted; stamens 6; styles 3; capsule 3-beaked; seeds numerous.
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1. Tofieldia occidentalis Wats.
Stems 10-30 cm. tall; leaves clustered at the base, 8-20 cm. long, 3-4 mm.

wide, cauline leaves reduced, 1-4 or absent; dark glands present on the stems
and the inflorescence; flowers yellowish, densely clustered in a panicle or a
raceme; fruit reddish-purple. Mountain bogs and wet ground; Alaska to
California.

2. VERATRUM [Tourn.] L.
Perennial herbs with stout leafy stems from thick rhizomes; leaves

broad, prominently parallel-veined, plaited; flowers whitish or greenish, rarely
dark, in large terminal panicle ; stamens 6, opposite the perianth segment;
fruit a 3-lobed capsule.
Leaves glabrous, except on the margins ; inflorescence with a long terminal racemose ex-

tension 1. V. caudatum
Leaves pubescent, at least below ; inflorescence branched throughout, without a long

terminal portion 2. V. californicum
3. V. viride

These species not readily distinguishable vegetatively, may be separated on the basis
of reproductive characters, as follows :

Panicle branches ascending or horizontal ; perianth white to greenish-white
V. californicunt

Panicle branches drooping ; perianth yellow-green V. viride

1. Veratrum caudatum Heller Tailed False Hellebore (Plate 7,

Figure 51)
Stems 1-2.5 m. tall, stout and leafy; leaves 1.5-4 dm. long and 10-20 cm.

wide, reduced upwards; panicle branched below with a long racemose ex-
tension above; perianth segments white to greenish-white; stamens included;
capsule 20-25 mm. long. Wet ground; Washington to Oregon.

2. Veratrum californicum Dur. California False Hellebore

Stems 1-2 m. tall, stout and leafy; leaves 2-5 dm. long, 10-20 cm. wide,
reduced upwards, glabrous above and tomentose on the under surface;
panicles nearly triangular; perianth segments white to greenish-white with a
V-shaped gland at the base; capsule 20-35 mm. long, seeds winged. Wet
areas; Washington and Montana to California and the Rocky Mountain area.

3. Veratrum viride Ait. Green False Hellebore
Stems 0.5-2 m. tall, leafy; leaves 1.5-3 dm. long and 7-15 cm. wide,

reduced upwards; panicle narrow and loosely branched, the lower branches
drooping; perianth parts definitely a yellow-green; bracts herbaceous; capsule
20-25 mm. long. Wet and swampy areas in the mountains; Alaska to Oregon
and eastward across the continent.

3. ALLIUM [Tourn.] L.
Stem a scape from a scaly bulb; leaves linear or terete; inflorescence in

a head or an umbel, subtended by scarious bracts; perianth segments dis-
tinct or united at the base. Stamens 6, attached at the base of the
perianth segments; fruit a capsule. Plants alliaceous.
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1. Allium validum Wats. Swamp Onion
Scapes 4-8 dm. tall; bulb oblong-ovoid from horizontal rhizomes; leaves

flat or ridged, nearly equalling the scape; scape subterete; flowers densely
clustered in an umbel; perianth segments 5-10 mm. long, deep rose-colored;
stamens exserted; capsule dehiscing loculicidally. Wet meadows and bogs
at high elevations; Washington to California.

IRIDACEAE. IRIS FAMILY
Perennial herbs with 2-ranked, equitant, parallel-veined

parts in 2 sets, both colored; stamens and stigmas 3; ovary
capsule.

IRIS [Tourn.] L.
Plants from stout rhizomes; leaves mainly basal or

upward; flowers showy and large.

1. Iris missouriensis Nutt. Western Iris (Plate 7,

leaves; perianth
inferior; fruit a

greatly reduced

Figure 52)
Plants 30-60 cm. in height; stems stout, nearly terete; leaves few, 4-8

mm. wide; flowers on pedicels, 2-4, light blue, perianth tube 7-12 mm. in
length. Wet meadows; British Columbia to California, east to South Dakota;
Oregon east of the Cascades.

ORCHIDACEAE. ORCHID FAMILY
Perennial herbs usually from a corm, tuber or rootstock ; leaves parallel-

veined, sheathing, often reduced; flowers irregular, 6-merous, the perianth in
2 sets, one of the inner series, the lip, usually unlike the rest; stamens 1 or 2,
united with the style to form the column; ovary inferior; fruit a 3-valved
capsule.

Stems leafy only below, bracted above; plants from thickened tuberous roots_.1. Spiranthes
Stems leafy throughout; plants from creeping rhizomes 2. Epipactis

1. SPIRANTHES Richard
Stems leafy below, bracted above, from thickened tuberous roots ; flowers

in a spirally twisted spike ; perianth whitish, spurless, united below; capsule
oblong or ovoid, erect.

1. Spiranthes romanzoffiana Cham. & Schl. Hooded Ladies' Tresses
(Plate 7, Figure 53)

Stems 1-5 dm. tall, from fleshy tuberous roots ; leaves oblong-lanceolate,
reduced above to sheathing bracts ; flowers whitish, in 3-ranks ; bracts ovate.
Swamps and wet ground; Alaska to California and across the continent.

2. EPIPACTIS Haller
Leafy perennial herbs ; leaves plicate, clasping; perianth parts similar,

lip saccate, constricted at the middle, spurless ; capsule oblong, reflexed.



PLATE VII

48. Juncus bufonius L. X 3 ; 49. J. torreyi Coy. X ; 50. J. ensifolius Wiks. X 3 ; 51.
Veratrum caudatum Heller X -1- ; 52. Iris missouriensis Nutt. a. rootstock X A-, b. upper por-

tion of plant X 3 ; 53. Spirant lies romanzoffiana C. & S. a. basal portion of plant X 4,
b. inflorescence X 5 ; 54. Epipactis gigantea Dougl. a. inflorescence X 4, b. basal portion
of plant X 3.
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1. Epipactis gigantea Dougl. Giant Helleborine (Plate 7, Figure 54)
Stems 3-10 dm. high from creeping rhizomes ; leaves ovate to lanceolate,

sheathing; flowers 3-15 ; perianth greenish to purplish. Stream banks ; British
Columbia to California, east to Montana, Colorado and Texas.

SALICACEAE. WILLOW FAMILY

Dioecious trees or shrubs ; leaves deciduous, simple, alternate and stipu-
late ; flowers unisexual, both sexes in pendulous catkins ; perianth none ; flow-
ers seemingly subtended by a bract and a disc or a gland; ovary superior ;
fruit a capsule with many comose seeds.
Bud scales several 1. Populus
Bud scale one 2. Salix

1. POPULUS [Tourn.] L.
Trees with scaly and often resinous buds ; leaves broad, long-petioled;

flowers appearing before the leaves ; floral bracts fimbriate ; stamens numer-
ous ; stigmas 2-4 ; capsule 2-4-valved.

Leaves about as wide as or wider than long, petioles flattened; buds less than inch long,
scarcely resinous 1. P. tremuloides

Leaves much longer than broad, petioles terete; buds over inch long, very resinous
2. P. trichocarpa

1. Populus tremuloides Michx. Quaking Aspen (Plate 8, Figure 55)
A slender tree up to 18 m. in height; leaves ovate to orbicular, usually

acuminate, entire to denticulate ; petioles slender, flattened laterally ; catkins
2.5-4.5 cm. long, stamens 6 -12; stigmas 2; capsule ovoid, glabrous. Bogs,
swamps and wet ground especially east of the Cascade Mountains, Alaska to
California and eastward across the United States.

2. Populus trichocarpa T. & G. Black Cottonwood (Plate 8, Fig-
ure 56)

Large trees up to 60 or 70 m. in height with deeply furrowed bark ; buds
resinous, long-pointed, very fragrant ; leaves ovate-attenuate to lanceolate,
finely denticulate, dark green above, paler or often silvery below; catkins 8-14
cm. long; stamens 40-60; capsule hairy. Stream banks and swampy areas ;
Alaska to California, eastward to Idaho and the Rocky Mountain region.

2. SALIX [Tourn.] L. (Plate 8, Figures 57 and 58)
Trees or shrubs ; leaves short-petioled, simple, usually narrow, stipules

deciduous or persistent ; winter buds covered by a single scale ; catkins preco-
cious (appearing before), coetaneous (with), or serotinous (after) the leaves,
mostly erect; each flower subtended by a scale and bearing 1-2 glands at the
base ; staminate flowers of 1-10 stamens, the filaments sometimes united; pis-
tillate flowers of a single pistil; fruit a 2-valved capsule.

Because species of Salix are difficult to separate vegetatively they have not been in-
cluded in this work. There are a large number of species ; these are extremely variable
and they often hybridize. For keys and descriptions for the species of Salix refer to the
local floras.
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MYRICACEAE. SWEET GALE FAMILY

Shrubs or small trees with alternate, fragrant, resinous-dotted leaves;
flowers in catkins, perianth wanting; ovary superior; fruit a drupe or a nut.

MYRICA L.
Characters those of the family.

Leaves deciduous, obtuse ; young twigs glandular-dotted and puberulent 1. M. gale
Leaves evergreen, acute; young twigs rusty-pubescent 2. Al. californica

1. Myrica gale L. Sweet Gale (Plate 8, Figure 59)
Small deciduous dioecious shrubs 1-2 m. high; leaves oblanceolate, obtuse,

serrate near the tip, puberulent and glandular-dotted on the under surface,
leaves appearing after the flowers ; fruit waxy. Sphagnum bogs along the
coast ; Alaska to Oregon, also along the Atlantic.

2. Myrica californica Cham. Western Wax Myrtle (Plate 8, Fig-
ure 60)

Evergreen tree or small shrub, 1-8 m. in height ; leaves lanceolate, leath-
ery, glandular-dotted, slightly serrate except near the base; fruit waxy. In
bogs and thickets near the coast from Washington to California.

BETULACEAE. BIRCH FAMILY

Shrubs or more often trees ; leaves alternate, deciduous ; plants usually
monoecious, flowers unisexual ; staminate flowers in slender catkins, stamens
2-10 to a bract, the pistillate solitary or in clusters; fruit a 1-seeded nut or
nutlet, more or less winged.
Buds sessile, bud-scales overlapping 1. Betula
Buds stalked, bud-scales just meeting, not overlapping 2. Alnus

1. BETULA [Tourn.] L.
Trees or shrubs with smooth, often papery bark which is marked with

lenticels ; leaves dentate to serrate ; staminate catkins solitary or in clusters of
2 or 3, stamens 2 ; pistillate catkins erect and solitary.
Low shrub less than 3 m. in height.

Leaves nearly orbicular, 12-25 mm. long, glandular-dotted beneath, subcoriaceous
1. B. glandulosa

Leaves elliptic or obovate; 20-40 mm. long; somewhat resinous beneath_.2. B. pumila
var. glandulif era

Large shrub or small tree up to 10 m. in height ; leaves 3-5 cm. long 3. B. fontinalis

1. Betula glandulosa Michx. Glandular or Scrub Birch (Plate 8,
Figure 61)

Low shrub 0.5-1.5 m. high; with glandular-dotted, warty twigs ; leaves
glandular-dotted beneath, obovate to nearly orbicular, serrate except near
base; staminate catkins 2-3 cm. long ; pistillate 1.5-2 cm. in length. Bogs of
mountain regions ; circumpolar.



PLATE VIII

55. Populus tremuloides Michx. X 5; 56. P. trichocarpa T. & G. X 5 ; 57. Salix
mackenziana (Hook.) Barr. X 5 ; 58. S. hookeriana Benth. X 5; 59. Myrica gale L. X 5 ;
60. M. californica Cham. X 5 ; 61. Betula glandulosa Michx. X 5; 62. B. pumila L. var.
glandulifera Regl. X 5 ; 63. B. fontinalis Sarg. X 5 ; 64. Alnus oregona Nutt. X 65. A.
rhombifolia Nutt. X 5.
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2. Betula pumila L. var. glandulifera Regel Western Low Birch
(Plate 8, Figure 62)

Shrub 1-3 m. in height; glabrous except for young twigs; branchlets
glandular-dotted; leaves elliptic to obovate, serrate, 2-4 cm. long, resinous on
under surface; pistillate catkins 2-2.5 cm. in length. In sphagnum bogs ;
Alaska to Northern Oregon to Minnesota.

3. Betula fontinalis Sarg. Water Birch (Plate 8, Figure 63)
Shrubs or small trees up to 10 m. in height; twigs glandular-dotted;

leaves ovate to orbicular, sharply serrate, glandular below and above when
young; pistillate catkins 2-3 cm. long; seed with distinct wings. Mountain
streams ; British Columbia to New Mexico ; chiefly east of the Cascades.

2. ALNUS [Tourn.] Hill
Trees or shrubs with smooth or fissured bark, and dentate to serrate

leaves ; staminate flowers in drooping catkins; pistillate catkins erect, becom-
ing persistent woody aments.
Leaf-margins revolute, coarsely serrate or rarely pinnatifid 1. A. oregona
Leaf-margins not revolute, sharply denticulate 2. A. rhombifolia

1. Alnus oregona Nutt. Red Alder (Plate 8, Figure 64)
Tree from 12-25 m. in height ; bark grayish to nearly white, smooth and

thin; leaves ovate, acute at apex, densely pubescent when young, upper sur-
face becoming glabrous to sparsely pubescent at maturity, pubescent on lower
surface, especially on the veins ; staminate catkins 6-15 cm. long; aments
2-2.5 cm. long. Found along stream banks ; Alaska to California, in Oregon
west of the Cascades.

2. A1nus rhombifolia Nutt. White Alder (Plate 8, Figure 65)
Tree up to 25 m. in height with smooth pale bark ; leaves ovate to ellip-

tic, sharply denticulate; nearly glabrous above, pubescent below, 5-8 cm.
long; staminate catkins 4-7 cm. long; aments 8-20 mm. long. Along streams ;
British Columbia to Mexico, east to Idaho.

URTICACEAE. NETTLE FAMILY

Herbs with simple, opposite or alternate leaves; flowers small, petals
wanting; stamens 4, opposite the calyx lobes; stigma and style 1; fruit an
achene enclosed in the calyx.

URTICA L.
Annual or perennial herbs with stinging hairs ; leaves opposite, lacking

stipules ; flowers monoecious (in this region) ; staminate flowers with a rudi-
mentary pistil; calyx of 4 sepals, those of the pistillate flowers unequal.

Herbage sparingly puberulent ; under surface of leaves not velvety pubescent ; leaves 6-20
cm. long 1. U. lyallii

Herbage densely pubescent; under surface of leaves coarsely velvety pubescent; leaves
5-12 cm. long 2. U. holosericea
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1. Urtica lyallii Wats. Northwest Nettle
Slender stems 1-3 m. in height, usually sparingly puberulent, bristly ;

leaves ovate to lanceolate, serrate, 6-20 cm. long, scattered pubescence on the
under surface; flowers in loose drooping spikes. Moist wooded areas; Wash-
ington to Oregon and Idaho.

2. Urtica holosericea Nutt. Hoary Nettle
Simple 4-angled stems 1-3 m. tall from horizontal rhizomes; herbage

puberulent and bristly ; leaves ovate to lanceolate, coarsely serrate, 5-12 cm.
long, the under surface coarsely velvety-pubescent; stipules 6-10 mm. long;
flowers in clusters. Swamps, marshes and along creeks ; Washington to Cali-
fornia and Mexico, and Idaho.

POLYGONACEAE. BUCKWHEAT FAMILY
Herbs or shrubs, usually with entire alternate leaves and scarious sheath-

ing stipules; joints of the stems often swollen; flowers small; petals wanting;
sepals of ten petal-like ; stamens 3-9, the filaments often united at the base;
pistil 1; ovary superior, unilocular ; fruit an achene, 3-4-angled or winged.
Cauline leaves 1-3, these greatly reduced, but short-petioled 1. Rumex paucifolius
Cauline leaves more than 3, or if less, sessile or clasping 2. Polygonum.

1. RUMEX L.
Herbs with alternate leaves, greatly reduced upwards ; stipules united

into a truncate sheath; flowers inconspicuous, greenish, paniculate; perianth
6-parted, the inner 3 petal-like ; stamens 6 ; styles 3 ; achene 3-angled.

1. Rumex paucifolius Nutt. Alpine Sheep Sorrel or Slender Meadow
Dock (Plate 9, Figure 66)

Perennials 2-7 dm. tall, from a stout taproot; basal leaves lanceolate to
linear, 4-12 cm. long, 1-3 cm. wide, entire, obtuse, narrowed to petioles as
long as or longer than the blades, cauline leaves 1-3, these greatly reduced;
panicles slender; flowers greenish to reddish; achenes 1-2 mm. long, smooth.
Meadows and streams at high elevations ; British Columbia to California and
the Rocky Mountains.

2. POLYGONUM [Tourn.] L.
Herbs or shrubs with alternate leaves ; stipules forming sheaths or rarely

reduced; inflorescence usually spikelike; perianth 5-parted, the segments sim-
ilar, often colored; stamens 3-9; styles 2-3 ; achenes 3-angled or lenticular.
Basal leaves long-petioled ; cauline leaves sessile, mostly clasping; flowers in a densely

flowered, solitary terminal raceme.
Rhizomes stout, horizontal ; basal leaves cuneate at the base 1. P. bistortoides
Rhizomes corm-like, scaly ; basal leaves cordate or subcordate at the base

2. P. viviparuni
Basal leaves and cauline leaves petioled, though the cauline leaves of ten short-petioled.

Herbage glandular-punctate ; leaves lanceolate, acuminate 6. P. punctatum
Herbage not glandular-punctate.

Leaves long-acuminate, short-petioled ; sheathing stipules sparingly pubescent
4. P. coccineum

Leaves not long acuminate.
Leaf-blades ovate to elliptic ; spikes 1-2 3. P. natans
Leaf-blades lanceolate ; racemes several to many 5. P. hydropiperoides
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1. Polygonum bistortoides Pursh Mountain Meadow Knotweed or
Snakeweed

Perennials from stout horizontal rhizomes; herbage glabrous; stems 1.5-7
dm. tall; basal leaves oblong to oblanceolate, long-petioled, the cauline leaves
reduced, sessile, lanceolate ; inflorescence a densely flowered terminal raceme ;
perianth parts white or tinged with pink ; stamens 8, achenes 3-angled, smooth.
Wet meadows, bogs and streams, especially at high elevations. Alaska to Cali-
fornia, Montana, and the Rocky Mountain region.

2. Polygonum viviparum L. Alpine Distort
Perennials from scaly corm-like rhizomes ; stems 1-2.5 dm. tall; basal

leaves oblong-lanceolate, acute, glabrous above, finely pubescent below, long-
petioled; cauline leaves narrower, sessile or clasping; raceme terminal, soli-
tary; perianth parts white to pinkish; bulblets present below the flowers;
stamens 8 ; achenes 3-angled, glandular. Wet meadows and lake margins, at
high elevations ; Alaska to Oregon (in the Wallowa Mountains) ; scattered
across the northern portion of the continent and in Europe and Asia.

3. Polygonum natans (Michx.) Eat. Water Persicaria or Floating
Knotweed

Perennials 4-15 dm. long, rooting at the nodes ; herbage glabrous or scab-
rous ; leaves narrowly ovate to elliptic, 5-12 cm. long, truncate to subcordate
at the base ; inflorescence of densely flowered spikes ; perianth parts deeply
5-parted, bright pink ; stamens 5 ; achenes lenticular, smooth to finely granular.
Floating or rooting in mud of swamps, lakes or ponds; cosmopolitan.

4. Polygonum coccineum Muhl. ex Willd. Swamp Persicaria (Plate
9, Figure 67)

Perennials, rooting at the nodes ; stems 3-15 dm. high, glabrous to finely
pubescent or glandular ; leaves ovate-lanceolate, long-acuminate, short-petioled,
glabrous to finely pubescent; sheathing stipules sparingly pubescent; inflores-
cence of 1-2 spikes, these glandular-pubescent ; perianth parts reddish or rose-
colored ; achenes lenticular, shiny. Swamps and ponds ; British Columbia to
California and across the continent.

5. Polygonum hydropiperoides Michx. Mild Water Pepper (Plate
9, Figure 68)

Perennials, 3-10 dm. tall, rooting at the nodes; stems glabrous to thinly
pubescent ; leaves lanceolate, 5-15 cm. long, short-petioled, margins ciliate,
midrib of the under surface pubescent ; sheathing stipules pubescent, the mar-
gin ciliate, inflorescence a panicle of slender racemes ; perianth parts white to
pink ; stamens 8 ; achenes 3-angled, smooth. Swamps, marshes and ponds ;
Oregon to Mexico and scattered across the continent.

6. Polygonum punctatum Ell. Water Smartweed
Perennials 3-10 dm. tall, rooting at the nodes ; leaves lanceolate to linear-

lanceolate, 5-15 cm. long, acuminate, glandular-punctate, cuneate at the base,
margins ciliate and often pubescent on the midribs, short-petioled ; sheathing
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stipules glandular-punctate, ciliate ; perianth parts deeply 5-parted, greenish
to white; stamens 6-8; achenes 3-angled or lenticular, smooth. Wet ground
and swamps ; throughout North and South America.

CHENOPODIACEAE. GOOSEFOOT FAMILY

Herbs or shrubs with alternate or less often opposite estipulate leaves,
these fleshy or reduced to scales in some species ; flowers small, greenish, the
perianth of 2-5 united sepals ; petals none ; stamens 2-5, opposite the calyx
lobes ; pistil 1; ovary usually superior ; fruit a utricle or less often an achene
Leaves reduced to scales, opposite; stems jointed; plants shrubby at the base

5. Salicornia Pacifica
Leaves not reduced to scales.

The leaves all opposite and clasping 1. Nitrophila occidentalis
The leaves mainly alternate, (some of them opposite in Atriplex patula).

Leaves 5-15 mm. long; plants 3-15 cm. tall, prostrate or ascending
3. Monolepis spathulata

Leaves 2-10 cm. long; plants 1.5-9 dm. tall.
Stems glandular-pubescent ; leaves cuneate at the base

2. Chenopodium ambrosioides
Stems glabrous or mealy; leaves often hastate at the base...A. Atriplex patula

1. NITROPHILA Wats.
Low perennial herbs ; leaves opposite and clasping; flowers axillary ;

sepals 5-7; stamens 5, connate at the base ; fruit a utricle, with a persistent
style.

1. Nitrophila occidentalis (Nutt.) Wats. Borax Weed
Rhizomatous perennials; stems decumbent or ascending, 1-3 dm. long,

leaves succulent, entire, sessile, oblong or linear, mucronate, 1-2 cm. long;
flowers sessile, solitary or in 3's ; calyx 5-parted ; utricle brown ; seeds black,
shiny. Moist alkaline flats ; Washington to Mexico and in the Rocky Moun-
tain region ; in Oregon, east of the Cascades.

2. CHENOPODIUM L.
Annual or perennial herbs ; leaves alternate, entire or lobed; herbage

mealy or glandular ; inflorescence spicate or paniculate ; flowers sessile ; calyx
4-5-parted; stamens typically 5; style none; stigmas 2; fruit a utricle.

1. Chenopodium ambrosioides L. Mexican Tea
Stems 4-10 dm. tall, glandular-pubescent ; leaves oblong-lanceolate to

ovate, 2-10 cm. long, lobed or the upper entire, petioled ; herbage strongly
scented ; inflorescence of densely-flowered spikes ; calyx about 1 mm. long ;
utricle enclosed in the calyx ; seeds dull brown. River banks and damp ground ;
widely distributed in North America; native of tropical America.

3. MONOLEPIS Schrad.
Annual herbs ; leaves alternate, entire or lobed ; flowers axillary, solitary

or in clusters ; calyx with a single persistent sepal ; stamen 1 or absent in some
flowers ; styles 2 ; fruit a utricle.
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1. Monolepis spathulata Gray
Stems 3-15 cm. tall, ascending or prostrate; leaves spatulate or oblanceo-

late, 5-15 mm. long, succulent, entire; flowers in axillary clusters ; sepal spat
ulate; seeds brown, shiny. Alkaline flats ; eastern Oregon to California and
Idaho.

4. ATRIPLEX L.
Herbs or shrubs; leaves opposite or alternate ; plants monoecious or dio-

ecious ; flowers axillary or in spikes ; pistillate flowers with 2 bracts ; staminate
flowers bractless, with a 3-5 cleft calyx and 3-5 stamens; fruit a utricle.

1. Atriplex patula L. Spreading Orache or Saltbush (Plate 9, Fig-
ure 69)

Annuals 1.5-9 dm. tall; leaves lanceolate to narrowly ovate, petioled, 3-8
cm. long, cuneate or hastate at the base ; flowers unisexual ; pistillate flowers
without a calyx, but with bracts united at the base. Coastal salt marshes ; Brit-
ish Columbia to California; on the Atlantic coast and in Eurasia.

5. SALICORNIA L.
Succulent annual or perennial herbs or somewhat shrubby ; stems jointed;

leaves opposite, scale-like; inflorescence spicate ; calyx 3-4-toothed; stamens
1-2 ; styles 2 ; fruit a utricle.

1. Salicornia pacifica Standl. Woody Glasswort
Stems woody at the base, rhizomatous, decumbent or erect, 1-6 dm. long;

leaves connate at the base; spikes 1-5 cm. long; seeds about 1 mm. in length,
pubescent. Coastal salt marshes and alkaline flats in the interior ; British Co-
lumbia to Mexico and on the east coast.

AIZOACEAE. CARPET-WEED FAMILY

Herbs (in this region) ; leaves opposite, whorled, or less often alternate,
fleshy or reduced and scale-like; flowers regular ; calyx of 5-8 united sepals ;
petals wanting; staminodia often petaloid; stamens few to many ; pistil 1,

ovary inferior or superior; fruit a capsule, sometimes berry-like.

MOLLUGO L.
Small annuals with whorled or alternate leaves; flowers axillary or in

cymes ; calyx 5-parted, stamens mostly 3-5 ; ovary 3-chambered; capsule 3-
valved, dehiscing loculicidally.

1. Mollugo verticillata L. Carpet-weed (Plate 9, Figure 70)
Prostrate annual, much branched from the base; leaves whorled, oblance-

olate to spatulate, entire ; flowers small, borne in the axils of the leaves ; seeds
numerous, minute. In wet sandy ground; naturalized in most of western
North America ; native of South America.
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PORTULACACEAE. PURSLANE FAMILY

Mainly succulent herbs ; leaves simple ; sepals 2 (rarely 5-8) ; corolla of
2-6 petals, usually 5 ; ovary superior ; fruit a capsule.

MONTIA Mich. L.
Annuals or perennials from fibrous roots, rhizomes or stolons ; inflores-

cence racemose or paniculate ; sepals 2 ; petals 3-5 often unequal and usually
united at the base ; stamens of the same number as the petals and opposite
them ; capsule 3-valved ; 1-6-seeded.
Leaves over 15 mm. long; stems very leafy, especially above 1. M. chamissoi
Leaves less than 15 mm. long; stems sparingly leafy 2. M. fontana

1. Montia chamissoi (Ledeb.) Dur. & Jacks. Toad-lily (Plate 9, Fig-
ure 71)

Stems weak from long stolons, often with bulblets at the end of the stol-
ons; leaves opposite, oblanceolate to oblong-obovate ; flowers 2-8, white or
pink. Wet meadows, marshes and along streams ; Alaska to Mexico, east to
Minnesota.

2. Montia fontana L. Water Chickweed (Plate 9, Figure 72)
Annual much-branched herbs with weak stems 3-15 cm. long; leaves op-

posite, flowers 3 -9; corolla 3-5-parted, white. In pools and muddy ground;
cosmopolitan.

CARYOPHYLLACEAE. PINK FAMILY
Annual or perennial herbs with opposite leaves, these often basally

connate; stems usually swollen at the nodes; flowers regular, 4-5-merous,
petals occasionally wanting; stamens 4-10, in 1 or 2 whorls; pistil 1; ovary
superior, stigmas and styles 1-5; fruit a capsule, utricle or achene.
Stipules present, scarious ; petals entire 1. Spergularia
Stipules absent ; petals 2-cleft 2. Stellaria

1. SPERGULARIA Pers.
Low annuals or perennials with succulent leaves and scarious stipules;

flowers white or pink; sepals and petals 5, stamens 2-10; styles usually 3;
capsule 3- or rarely 5-valved, seeds often winged.
Stipules 5-10 mm. long ; leaves very succulent, linear, 1-4 cm. long ; perennials

1. S. macrotheca
Stipules 4 mm. long or less ; annuals.

Herbage glandular-puberulent.
Stipules deltoid, 2-4 mm. long ; stems not weak 2. S. marina
Stipules broadly triangular, 1.5-3 mm. long ; stems weak 4. S. diandra

Herbage nearly glabrous, not glandular 3. S. canadensis

1. Spergularia macrotheca (Hornem.) Heynh. Beach Sand Spurry
Perennials, 1-4 dm. tall; stems erect or prostrate; leaves succulent,

linear, 1-4 cm. long; stipules 0.5-1 cm. long, triangular; sepals with scarious
margins; petals white to pink, 4-7 mm. long; stamens 10; capsules shorter
than, or equalling the calyx. Wet places along the coast; Alaska to California.
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2. Spergularia marina (L.) Briseb. Salt-Marsh Sand Spurry (Plate
9, Figure 73)

Annuals ; stems succulent, up to 3 dm. tall ; leaves linear, 1.5-4 cm. long,
stipules up to 4 mm. long, deltoid; inflorescence racemose; petals white or
pinkish, 2-4 mm. long ; stamens 2-5; capsules equalling or exceeding the calyx.
Along the coast or in alkaline flats in the interior; Alaska to California, on
the east coast and in Eurasia.

3. Spergularia canadensis (Pers.) D. Don var. occidentalis R. P. Rossb.

Annuals; stems up to 2.5 dm. tall; leaves succulent, linear, 1-4 cm.
long; stipules trianglar, up to 3 mm. long; petals white or pink, 1.5-2.5 mm.
long; stamens 2-5; capsule exceeding the calyx. Coastal areas; British Colum-
bia to California.

4. Spergularia diandra (Guss.) Boiss. Alkali Sand Spurry
Annuals; stems weak, 4-10 cm. long; leaves linear-filiform, 1-2 cm.

long; stipules triangular, 2-3 mm. long; petals white or pink; stamens 4-8;
capsule about equalling the calyx. Alkaline flats; British Columbia to Califor-
nia, Nevada and Idaho; in Oregon, east of the Cascades.

2. STELLARIA L.
Annuals or perennials; inflorescence cymose or axillary; sepals 4-5;

petals 4-5, or rarely wanting, deeply 2-cleft, white; stamens 3-10; styles 3-5;

capsules 6-, 8- or rarely 10-valved.
Leaves 0.5-2.7 cm. long.

The leaves ovate to ovate-lanceolate, 0.5-2.7 cm. long; an inland species
1. S. calycantha

The leaves oblong, 6-12 mm. long; a coastal species 3. S. huntifitsa
Leaves 3-6 cm. long, linear-lanceolate 2. S. longifolia

1. Stellaria calycantha (Ledeb.) Bong. Mountain Bog Starwort
Perennials from slender rhizomes ; stems 1-3 dm. tall; leaves ovate,

lanceolate or lance-ovate, sessile, 0.5-2.7 cm. long; sepals with scarious mar-
gins; petals minute or wanting, capsule more or less ovoid. Wet ground
and bogs, mainly in the mountains; circumpolar.

2. Stellaria longifolia Muhl. Long-Leaved Starwort
Stoloniferous perennials; stems angled; leaves linear-lanceolate, 3-6 cm.

long; racemes cymose; sepals 3-4 mm. long, shorter than the petals; capsule
exceeding the calyx. Bogs and wet ground; Alaska to Oregon and across
northern North America.

3. Stellaria humifusa Rottb. var. oblongifolia Fenzl. Low Chickweed
Stems angled, prostrate, rooting at the nodes, 1-4 dm. long; leaves oblong,

6-12 mm. long, sepals 4-5 mm. long, shorter than the petals; capsule equalling
or exceeding the calyx. Marshes and wet ground along the coast, Alaska to
Oregon.



PLATE IX

66. Rumex paucifolius Nutt. a. basal portion of plant X A, b. inflorescence X 1; 67.
Polygonum coccineum Muhl. ex Willd. X -A-; 68. P. hydropiperoides Michx. a. inflores-
cence X 3, b. section of stem and leaves X A, c. flowers X 4; 69. Atriplex patula L. X ;

70. Mol lugo verticillata L. X fi; 71. Montia chamissoi (Ledeb.) Dur. & Jac. X 3 ; 72.
M. Fontana L. X. 3.; 73. Spergularia marina (L.) Griseb. X i; 74. Ceratophyllum dewier-
sum L. X
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CERATOPHYLLACEAE. HORNWORT FAMILY

Rootless perennial herbs; stems submerged; leaves whorled, dichoto-
mously dissected; flowers unisexual, regular, inconspicuous, sessile or nearly
so, with a 10-20-parted calyx-like involucre; staminate flowers with 10-20
stamens; pistillate flowers with 1 pistil; ovary superior, unilocular; fruit a
nutlet.

CERATOPHYLLUM L.
Characters those of the family.

1. Ceratophyllum demersum L. Hornwort (Plate 9, Figure 74)
Stems flaccid, 0.5-3 m. long; leaves 5-12 in a whorl, 5-25 mm. long,

the segments linear, serrate; staminate flowers paired; pistillate flowers
solitary; fruit oval or elliptic, 4-6 mm. long, smooth or tuberculate, style
persistent. A variable species. Submerged in still or slow moving water of
ponds and streams; cosmopolitan.

NYMPHAEACEAE. WATER-LILY FAMILY

Rhizomatous perennial herbs ; leaves basal or alternate, long-petioled, the
blades cordate or peltate ; flowers solitary, axillary ; perianth parts 4-many,
sepals and staminodia often petaloid; fruit of indehiscent nutlets or a leathery
berry.

NUPHAR Sm.
Rhizomes stout, creeping ; leaves erect or floating, lanceolate to nearly or-

bicular, entire ; sepals 5-12, concave, yellow inside; petals smaller, numerous;
stamens often similar to the petals.

1. Nuphar polysepalum Engelm. Western Yellow Pond-lily
Perennial herbs with long-petioled, cordate leaves, these 1-5 dm. long,

more or less oval with a deep basal sinus; sepals yellow, often tinged with red;
petals inconspicuous, 10-15 mm. long, purplish, fruit 3-5 cm. long. In still or
slow moving water of lakes, ponds and streams ; Alaska to California, South
Dakota and Colorado.

CABOMBACEAE
Perennials from rhizomatous stems; leaves peltate, or submersed leaves

occasionally filiformly dissected; flowers axillary, solitary ; perianth 6-parted,
sepals 3, petals 3 ; extrorse stamens, 3-many ; carpels free, simple; ovary
usually superior.

BRASENIA Schreb.
Stems, petioles and the under surface of the leaves with a gelatinous

coating; leaves alternate, peltate, long-petioled; sepals and petals 3 ; stamens
12-18; pistils 4 -18; fruit indehiscent, 1-2-seeded.
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1. Brasenia schreberi J. F. Gmelin Water Shield (Plate 10, Fig-
ure 75)

Slender branching stems 3-20 dm. long; leaves peltate, 4-15 cm. long,
floating, long-petioled; flowers submerged, perianth parts similar, purplish-
red, 10-18 mm. long; fruit beaked, indehiscent. Still and slow-moving water;
widely distributed in North America, also in the Old World.

RANUNCULACEAE. BUTTERCUP FAMILY

Mostly herbs, rarely woody ; leaves mainly alternate, estipulate; inflores-
cence various; flowers actinomorphic or zygomorphic; sepals distinct, 3-16,
often petaloid ; petals 3-16, or wanting; stamens spirally arranged and num-
erous; ovary superior; fruit of follicles, achenes, berries or capsules.
Leaves linear to linear-spatulate, entire, all basal; low annuals 2. Myosurus
Leaves not as above.

Plants erect, 5-20 dm. tall; flowers irregular ; fruit of follicles ; leaves 3-5-cleft
4. Aconitum columbianum

Plants usually less than 5 dm. tall, often much smaller ; flowers regular.
Leaves reniform-orbicular to broadly cordate, entire to crenate, not lobed ; sepals

petaloid, petals absent ; fruit of follicles 3. Caltha
Leaves various, entire to filiform-dissected or deeply lobed, cleft or divided;

sepals small, petals usually 5; fruit of achenes 1. Ranunculus

1. RANUNCULUS [Tourn.] L.
Annuals or perennials ; leaves entire to variously parted or pinnately com-

pound; sepals and petals usually 5; petals with a nectariferous pit at the base ;
stamens and pistils numerous ; fruit of achenes.
la. Leaves lobed, parted or divided.

2a. The leaves crenately-lobed, mostly basal, reniform to ovate in outline ; stolonifer-
ous perennials 4. R. cymbalaria

2b. The leaves deeply lobed or divided.
3a. Leaves, at least some of them, filiformly-dissected.

4a. The leaves all alike, all finely dissected ; stems and leaves mainly sub-
merged.

5a. Leaves as long as or longer than the internodes, mostly petioled
1. R. aquatilis var. capillaceus

5b. Leaves much shorter than the internodes, mostly sessile
2. R. subrigidus

4b. The leaves of 2 types, the submerged leaves filiformly dissected, the
upper leaves deeply cleft and floating. (See also R. aqualitis

var. hispidulus)
6a. Upper leaves 3-cleft or -parted, segments entire or slightly lobed,

and divergent 3. R. lobbii
6b. Upper leaves many times-cleft, segments deeply-parted, linear, not

divergent 5. R. flabellaris
3b. Leaves lobed, parted or divided, none of them filiformly-dissected.

7a. Basal leaves 3-7-f oliolate.
8a. Stems decumbent and rooting at the nodes; lower leaves cordate or

deltoid in outline 12. R. macounii
8b. Stems erect, not rooting at the nodes, lower leaves ovate in outline..

11. R. orthorhynchus
7b. Basal leaves not pinnately-parted,

9a. Leaves mostly basal; cauline leaves, when present, subsessile; an-
nuals 13, R. sceleratus

9b. Cauline leaves ample, petioled.
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10a. Leaves longer than wide, cordate or deltoid in outline, deeply
3-cleft or 3-5-foliolate 12. R. macounii

10b. Leaves wider than long, reniform-orbicular in outline.
lla. Plants perennial; leaves deeply 3-cleft, the segments few

lobed or entire 10. R. eschscholtfii
11b. Plants annual; leaves deeply 3-cleft, the segments sev-

eral-lobed 14. R. muricatus
lb. Leaves entire, serrate or dentate, not lobed or parted.

12a. Stems stoloniferous, rooting at the nodes.
13a. Leaves linear-filiform to lanceolate, entire or serrulate 6. R. flammula
13b. Leaves reniform, ovate or ovate-deltoid.

14a. Leaf blades crenately-lobed, mainly basal 4. R. cymbalaria
14b. Leaf blades entire; cauline leaves not greatly reduced..7. R. gormanii

12b. Stems not stoloniferous.
15a. Plants 1-2 dm. high; leaves orbicular-reniform to ovate 9. R. populago
15b. Plants 3-6 dm. high ; leaves lanceolate to narrowly ovate..8. R. alismaefolius

1. Ranunculus aquatilis L. var. capillaceus (Thuill.) DC. (Plate 10,
Figure 76)

Stems slender ; leaves all submersed, finely dissected, the segments capil-
lary ; sepals 5, 2-3 mm. long; petals 5, white, 4-8 mm. long; achenes 1-2.5 mm.
long, short-beaked. In still or slow moving water ; Alaska to California and
scattered throughout North America ; also in the Old World.

Ranunculus aquatilis L. var. hispidulus E. Drew, floating leaves 1-10,
1-3 cm, wide, 3-lobed or parted and the divisions again parted.

2. Ranunculus subrigidus Drew. Stiff-Leaved Water Buttercup
Stems and leaves submerged; leaves filiformly dissected, 1-2 cm. long;

sepals 3-5 mm. long; petals 5, white; achenes 1-2 mm. long, short-beaked.
Still or slow moving water; British Columbia to California and eastward.

3. Ranunculus lobbii Gray Lobb's Water Buttercup
Annuals ; lower leaves submersed, filiformly dissected; upper leaves

floating, 3-cleft or -parted; sepals and petals 5, the sepals 2 mm. long; petals
white; achenes 2.5 mm. long. In still shallow water; Pacific Coast.

4. Ranunculus cymbalaria Pursh var. saximontanus Fern. Seaside
Buttercup (Plate 10, Figure 77)

Stoloniferous perennials ; leaves mainly basal, reniform to ovate in out-
line, crenately-lobed, long-petioled; sepals and petals 5, the sepals 3-8 mm.
long; petals light yellow; achenes 1.5-2 mm, long, minutely beaked. Wet
ground; Alaska to Mexico and the Rocky Mountain region.

5. Ranunculus flabellaris Raf. Yellow Water Buttercup
Stems flaccid; leaves mostly submersed, orbicular in outline, deeply cleft,

the segments linear, long-petioled; sepals 5-8 mm. long; petals 5-8, yellow ;
achenes 3.5 mm. long, 50-75 to a head, the beak straight. Still water or mud;
British Columbia to eastern Oregon and scattered across the continent.

6. Ranunculus flammula L. Smaller Creeping Buttercup
Stems often stoloniferous, rooting at the nodes ; leaves linear-filiform to
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lanceolate, entire or serrulate, petioled or nearly sessile; sepals 5, 1.5-5 mm.
long, petals 5-11, nearly twice as long as the sepals, yellow; achenes 1.5-2.5
mm. long including the beak. A variable species. Wet and marshy ground;
throughout North America.

7. Ranunculus gormanii Greene
Stoloniferous perennials, rooting at the nodes ; leaves ovate to deltoid-

ovate, 2-3 cm. long, entire; sepals and petals 5, sepals 2-3 mm. long; petals
yellow, 4.5-6 mm. long; achenes 2-2.5 mm. long including the stout beak.
Boggy ground at high elevations; Oregon.

8. Ranunculus alismaefolius Geyer Plantain-Leaved Buttercup
Stems erect or decumbent ; basal leaves lanceolate, entire or serrulate,

long-petioled; cauline leaves few, lanceolate, sessile ; sepals 5, 3-5 mm. long ;
petals 5, yellow, 5-10 mm. long; achenes 4-8 mm. long, 10-50 in a head.
Swampy ground; British Columbia to California and Idaho.

9. Ranunculus populago Greene Blue Mountain Buttercup
Stems flaccid, often decumbent ; basal leaves orbicular-reniform to ovate,

denticulate, long-petioled, cauline leaves mainly opposite, with only 1 or 2
teeth or lobes ; sepals greenish 1.5-3.5 mm. long; petals 5, yellow ; achenes
about 2 mm. long, the beak short and straight. Wet meadows and bogs, at
high elevations ; Washington to California and Idaho.

10. Ranunculus eschscholtzii Schlecht.
Stems erect or decumbent ; leaves reniform-orbicular in outline, deeply

3-cleft, the segments lobed or entire, the lower, long-petioled; sepals 4-8 mm.
long ; petals 5, yellow ; achenes about 2.5 mm. long including the straight beak.
Moist ground at high elevations; Alaska to California, Rocky Mountains.

11. Ranunculus orthorhynchus Hook. Western Swamp Buttercup
Stems tufted, erect ; leaves ovate in outline, the basal pinnate with 3-7

leaflets, these lobed or parted or entire in var. helleri, 4-13 cm. long, 3-10 cm.
wide; herbage glabrous or subglabrous; sepals 6-10 mm. long; petals 5, yellow
on the inner surface, often reddish on the back; achenes 6-8 mm. long includ-
ing the straight beak; swamps; British Columbia to California.

12. Ranunculus macounii Britt.
Stems stout, often decumbent and rooting at the nodes ; lower leaves cor-

date or deltoid in outline, deeply 3-cleft or 3-5-f oliolate, long-petioled, herbage
glabrous or pubescent ; sepals 4-6 mm. long ; petals 5, yellow ; achenes 2-4 mm.
long, the beak straight. Swampy ground. Alaska to California, east to eastern
Canada and the midwestern United States.

13. Ranunculus sceleratus L. Celery-leaved Buttercup or Cursed But-
tercup (Plate 10, Figure 78)

Stems succulent, 1-3 dm. tall ; lower leaves 3-5-parted, the segments lobed,
long-petioled, cauline leaves subsessile; herbage glabrous ; sepals 1.5-3 mm.
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long; petals 5, pale yellow; achenes minutely beaked; marshes and lake mar-
gins; Washington to California and along the Atlantic coast. Native of
Europe.

14. Ranunculus muricatus L.
Stems erect or decumbent ; basal leaves renifon. i-orbicular, deeply 3-

parted, the segments lobed, long-petioled, cauline leaves alternate, much like
the basal; sepals 4-7 mm. long; petals 5, yellow; achenes 7.5-8 mm. long in-
cluding the stout beak, the body of the achene with curved spines. Wet ground
and lake margins ; Washington to Mexico and places in the southeastern
United States. Native of Europe.

2. MYOSURUS L.
Acaulescent annuals ; leaves linear or linear-spatulate, entire; flowers

solitary ; sepals usually 5, long spurred; petals of the same number as the
sepals or absent ; stamens 5-25 ; pistils many ; fruit achenes.
The species of Myosurus are not readily distinguishable vegetatively but they may be

separated in the fruiting stage as follows :
Beak of achene much shorter than the body 1. M. minimus
Beak of achene about as long as the body 2. M. aristatus

1. Myosurus minimus L. Western or Common Mouse-tail (Plate
10, Figure 79)

Leaves linear-filiform, obtuse, 2-10 cm. long ; scapes equalling or longer
than the leaves (shorter in some varieties) ; sepals 5; petals 0 -5; spike 0.5-4
cm. long in fruit ; achenes 1-1.5 mm. long, the beak appressed or rarely diver-
gent. A species with numerous varieties. Moist ground; cosmopolitan.

2. Myosurus aristatus Benth. ex FIook. Bristly Mouse-tail
Leaves linear to linear-spatulate, 1-7 cm. long; scapes equalling or shorter

than the leaves ; sepals usually 5, 1-2 mm. long ; spikes 5-10 mm. long ; achenes
with a long beak. Wet ground ; British Columbia to California and in the
Rocky Mountain region.

3. CALTHA [Rupp.] L.
Succulent perennials with simple, mostly basal leaves ; flowers 1 to few ;

sepals 5-9, petaloid; petals absent; stamens many; carpels few to many; fruit
a many-seeded follicle.
Scapes leafy, weak ; flowers yellow 1. C. asarifolia
Scapes leafless or with a single reduced leaf or bract ; stems erect ; flowers white.

Leaves broader than long, orbicular-reniform, basal lobes often over-lapping
2. C. biflora

Leaves longer than broad, ovate, basal lobes not over-lapping 3. C. leptosepala

1. Caltha asarifolia DC. Western Marsh Marigold (Plate 10, Fig-
ure 80)

Stems weak, often rooting at the nodes ; leaves orbicular-reniform, 5-12
cm. wide, the margins entire or crenate, basal leaves long-petioled, cauline
leaves much reduced; flowers 1 -3; sepals 5-7, yellow ; follicles 12-15 mm.
long. Bogs and swampy ground; Alaska to Oregon, west of the Cascades.



PLATE X

75. Brasenia schreberi J. F. Gmelin X i; 76. Ranunculus aquatilis L. a. floating
leaf X 5, b. submerged leaf X 5; 77. R. cymbalaria Pursh var. saximontanus Fern.
X 2/9; 78. R. sceleratus L. X 2/9; 79. Myosurus minimus L. X 4/9; 80. Caltha asari-
folia DC. X 2/9; 81. C. biflora DC. X :18; 82. C. leptosepala DC. X 2/9; 83. Aconitum
columbianum Nutt. X A.
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2. Caltha biflora DC. White Marsh Marigold (Plate 10, Figure 81)
Stems erect, leaves mostly basal, scape often bearing a solitary leaf, basal

leaves orbicular-reniform, basal lobes often overlapping, 5-8 cm. wide, cren-
ate, long-petioled; flower usually 1, rarely 2; sepals 5-9, white ; follicles 10-15
mm. long. Bogs and marshes at high elevations ; Alaska to California.

3. Caltha leptosepala DC. Heart-leaved Caltha (Plate 10, Figure 82)
Stems erect, leaves all basal, or with 1 reduced cauline leaf, ovate, basal

lobes not overlapping, crenate ; scapes 1-2-flowered; sepals 6-12, white ; folli-
cles 12-13 mm. long. Bogs at high elevations ; Alaska to Oregon, Montana to
New Mexico.

4. ACONITUM [Tourn.] L.
Perennial herbs with palmately lobed leaves ; inflorescence racemose or

paniculate; flowers irregular, showy ; sepals 5, petaloid, the upper hooded;
petals 2-5, the upper 2 hooded, usually concealed in the sepal hood, the other
3, when present, inconspicuous ; pistils 3-5; fruit a follicle.

1. Aconitum columbianum Nutt. Monkshood (Plate 10, Figure 83)
Stems stout, 5-20 dm. tall ; leaves 5-15 cm. wide, 3-5-cleft, the segments

toothed, pubescent to nearly glabrous, the lower long-petioled, reduced up-
wards; flowers bluish, rarely white; pistils 3 ; follicles 12-18 mm. long. Wet
meadows, thickets and bogs ; at high elevations ; British Columbia to Califor-
nia and Montana to New Mexico.

CRUCIFERAE. MUSTARD FAMILY

Annual or perennial herbs with acrid juice and alternate, estipulate
leaves ; sepals and petals 4, distinct ; stamens basically 6, 2 short and 4 long;
flowers in terminal racemes ; ovary superior; fruit a silique or silicle or rarely
indehi scent.
Plants acaulescent ; leaves subulate 1. Subularia
Plants caulescent ; leaves not subulate 2. Rorippa

3. Cardamine
These genera, not readily distinguishable vegetatively, may be separated in the fruit-

ing stage as follows :
Valves of the fruit 1-nerved Rorippa
Valves of the fruit nerveless Cardainine

1. SUBULARIA L.
Low acaulescent herbs; leaves subulate; inflorescence racemose; flowers

small, white; stamens 6; style absent ; fruit a short-stipitate, dorsally ribbed
silicle; seeds few.

1. Subularia aquatica L. Water Awlwort
Annual herbs with basal, subulate leaves ; herbage glabrous ; scapes up to

10 cm. tall; flowers white; stamens 6; silique elliptic or spheroid, 2-4 mm.
long. Lakes, ponds and streams at high elevations : British Columbia to Cali-
fornia and to the east coast, also in the Old World.



112 AQUATIC PLANTS OF THE PACIFIC NORTHWEST

2. RORIPPA Scop.
Annual or perennial herbs with leaves mostly lobed or pinnately dissected,

inflorescence mainly racemose; petals yellow or white, distinctly clawed; stam-
ens 6; fruit a silique or a silicle, 2 rows of seeds in each chamber.
Annuals or biennials.

Stems erect, branched only above 2. R. palustris
Stems diffusely branched from the base 3. R. curvisiliqua

Perennials.
Leaves pinnate, leaflets mostly orbicular or nearly so ; plants rooting at the nodes ;

petals white 1. R. nasturtium-aquaticum
Leaves pinnatifid, leaflets oblong; plants rhizomatous ; petals yellow 4. R. sinuata

1. Rorippa nasturtium-aquaticum (L.) Schinz & Thell. Water Cress
(Plate 11, Figure 84)

Perennials ; stems 1-6 dm. long, rooting at the nodes ; leaves pinnate,
leaflets 3-11; herbage glabrous ; petals white, 3-5 mm. long ; siliques 1-3 cm.
long, curved. In shallow, still or slow moving water and on wet banks ; native
of Europe, widely naturalized.

2. Rorippa palustris (L.) Bess. Marsh Yellow Cress
Annuals or biennials, stems 3-10 dm. tall ; lower leaves pinnatifid, pe-

tioled, the upper lobed or cleft, sessile or subsessile ; petals yellow, about 2
mm. long ; fruit a silique, 5-10 mm. long. Shallow water or wet ground ;

Alaska to California and across the continent.

3. Rorippa curvisiliqua (Hook.) Bessey Western Yellow Cress
Stems 1-3 dm. tall; herbage glabrous; leaves pinnatifid, reduced up-

wards, petiolate below to subsessile above; petals yellowish, minute, shorter
than the sepals; siliques curved, 6-15 mm. long. Wet situations, British
Columbia to California, east to Wyoming.

4. Rorippa sinuata (Nutt.) A. S. Hitchc. Spreading Yellow Cress
Perennial herbs 1-3 dm. tall from creeping rhizomes ; leaves pinnatifid,

3-8 cm. long, the upper not much reduced ; petals 3-7 mm. long ; siliques 6-14
mm. long, more or less curved. Swampy ground ; scattered across the continent.

3. CARDAMINE [Tourn.] L.
Annual, biennial or perennial herbs ; leaves entire to variously lobed ; in-

florescence racemose or corymbose ; flowers white to purplish ; sepals and
petals 4, or the petals rarely absent ; fruit a linear silique that opens elastically,
a single row of seeds to a chamber.
Leaves all simple, lobed or sinuate, ovate to orbicular in outline 1. C. lyallii
Leaves, at least some of them, pinnate.

Rhizomes not tuberiferous; some of the basal leaves simple 2. C. breweri
Rhizomes somewhat tuberiferous; all of the basal leaves pinnate 3. C. occidentalis

4. C. penduliflora
These species, not readily distinguishable vegetatively, may be separated in

flower, as follows :
Petals 3-4 mm. long C. occidentalis
Petals 7-12 mm. long C. penduliflora



DESCRIPTIVE FLORA 113

1. Cardamine lyallii Wats. Large Mountain Bitter Cress
Perennials from slender rhizomes ; stems 2-6 dm. tall; leaves lobed or

sinuate, ovate to nearly orbicular in outline, petioled; herbage glabrous or
pubescent ; inflorescence racemose; flowers white, petals 6-9 mm. long; sili-
ques beaked, many-seeded, 1-1.5 mm. wide, twice as long. Stream banks and
wet ground; British Columbia to California and the Rocky Mountains.

2. Cardamine breweri Wats. Brewer's Bitter Cress (Plate 11, Fig-
ure 85)

Perennials from creeping rhizomes ; stems 1-4 dm. long, erect or pro-
cumbent and rooting at the nodes ; herbage glabrous or nearly so; leaves sim-
ple near the base, upper cauline leaves 3-5-foliolate, the leaflets toothed or
lobed or rarely entire ; petals white, 3-5 mm. long; siliques 1.5-3 cm. long.
Along streams and in bogs at high elevations ; British Columbia to California
and in the Rocky Mountain region.

3. Cardamine occidentalis (Wats.) How. Western Bitter Cress
Perennials from tuberous-tipped rhizomes ; stems up to 4 dm. tall; leaves

mostly pinnate, of 3-12 leaflets ; these lobed or cleft ; inflorescence racemose;
petals white, 3-4 mm. long; siliques 2-3.5 cm. long, long-beaked. Swamps and
wet ground; Washington to Oregon.

4. Cardamine penduliflora Schulz Willamette Valley Bitter Cress
Perennials 1.5-4 dm. tall, from somewhat tuberous rhizomes, erect or

decumbent at the base ; leaves pinnate, of 5-9 leaflets, these often lobed; inflor-
escence racemose; petals white, 7-12 mm. long; siliques 2.5-4.5 cm, long.
Swamps and wet ground; west of the Cascades, Oregon.

SARRACENIACEAE. PITCHER-PLANT FAMILY

Perennial herbs ; leaves trumpet- or pitcher-shaped; flowers solitary on
the scape ; ovary superior ; fruit a capsule.

DARLINGTONIA Torr.
Acaulescent herbs with hollow tubular leaves ; scapes 1-flowered the

flower nodding; petals shorter than the sepals.

1. Darlingtonia californica Torr. California Pitcher-plant (Plate
11, Figure 86)

Leaves tubular, enlarged upwards forming a hood, blades 2-forked at the
apex of the hood, sepals yellowish with purplish veins ; petals purple. Found
in sphagnum bogs and along streams from Lincoln County southward into
northern California.
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DROSERACEAE. SUNDEW FAMILY

Low insectivorous herbs; leaves mainly basal, bearing gland-tipped bris-
tles, these glands exuding a glutinous fluid; calyx persistent ; petals 5, con-
volute ; stamens 4-20 ; fruit a capsule.

DROSERA L.
Acaulescent herbs ; leaves orbicular or linear, with numerous glandular

bristles above ; stamens 5; styles 3 or 5, deeply 2-parted ; capsule many-seeded.
Leaf-blades orbicular 1. D. rotundifolia
Leaf-blades much longer than broad 2. D. longifolia

1. Drosera rotundifolia L. Round-leaved Sundew (Plate 11, Fig-
ure 87)

Leaves spreading, orbicular or broader than long; 6-12 mm. wide, abruptly
tapering to the base ; scape 5-15 cm. high ; petals white-pinkish. Sphagnum
bogs ; Labrador to Alaska south to Florida and California ; and in the Old
World.

2. Drosera longifolia L. Long-leaved Sundew (Plate 11, Figure 88)
Leaves linear to obovate-spatulate, erect; scapes 8-15 cm. high ; petals

twice as long as the sepals, white. Bogs; British Columbia to California east
to the Atlantic coast and in the Old World.

SAXIFRAGACEAE. SAXIFRAGE FAMILY

Herbs or shrubs with alternate, opposite or basal leaves ; sepals 4-5,
sometimes petaloid ; petals of the same number as the sepals, or absent ; pis-
tils 1-5 ; ovary superior, half-inferior or inferior ; fruit a capsule, berry or
follicle.

Shrubs 5. Ribcs
Herbs.

Leaves peltate, all basal, orbicular in outline 1. Peltiphyllunt
Leaves not peltate.

Stems prostrate, rooting at the nodes, leaves succulent 4. Chrysosplenium
Stems not prostrate and rooting at the nodes.

Basal leaves 6-14 cm. or more in width; deeply 3-7-cleft, these divisions
sharply toothed 3. Boykinia

Basal leaves (in the species here included) averaging less than 4 cm. in
width or leaves not deeply cleft 2. Saxifraga

1. PELTIPHYLLUM Engler
Large perennials; leaves all basal, peltate; scapes surpassing the leaves ;

sepals and petals 5, petals white ; stamens 10; fruit a follicle.

1. Peltiphyllum peltatum (Torr.) Engler Umbrella Plant
Scapes to 12 dm. in height ; leaves 1-4 dm. broad, several-lobed, the lobes

serrate-dentate ; glabrous except on the veins beneath ; scapes pubescent;
petals white; follicles reddish, nearly distinct. Stream banks, especially along
the coast ; western Oregon to California.
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2. SAXIFRAGA [Tourn.] L.
Mostly perennial herbs with basal, opposite or alternate leaves ; flowers

small, paniculate or solitary ; sepals and petals 5; stamens 10; fruit a 2-beaked
capsule.
Plants caulescent.

Stems matted ; leaves spinulose-ciliate, entire, acuminate 1. S. bronchialis
Stems slender, not matted; leaves 3-lobed at the apex 7. S. nuttallii

Plants acaulescent.
Leaves orbicular-reniform, evenly and coarsely crenate, the teeth gland-tipped, cor-

date at the base 6. S. arguta
Leaves lanceolate to ovate, longer than broad, cuneate at the base.

Leaf margins crenate or dentate nearly all around the blade.
Under surface of the leaves rusty-tomentose.

Petioles shorter than the blade, leaves rather thick
3. S. occidentalis subsp.

rufidula
Petioles longer than the blades ; leaves thin 5. S. howellii

Under surface of the leaves glabrous to thinly pubescent but not rusty- tomen-
tose 4. S. hallii

Leaf margins entire to only shallowly undulate 2 S. columbiana

1. Saxifraga bronchialis L. var. austromontana (Wieg.) Piper (Plate
11, Figure 89)

Matted perennials ; leaves imbricate below; scattered and smaller on the
flowering stalks; leaves narrowly lanceolate, mostly acuminate, less than 1.5
cm. in length; petals white, often spotted. Rocky areas ; Alaska to New Mex-
ico.

Saxifraga bronchialis L. var. vespertina (Small) Piper
Can be distinguished from Saxifraga bronchialis subsp. austromontana

by leaf shape, leaves being oblanceolate and not strongly ciliate. Moist rocky
areas; Alaska to the Columbia River Gorge in Oregon.

2. Saxifraga columbiana Piper (Plate 11, Figure 90)
Perennial acaulescent herbs; leaves lanceolate to obovate, 3-8 cm. long,

petioles mostly shorter than the blades; scapes up to 35 cm. in height, gland-
ular- pubescent; petals whitish to greenish, rarely wanting. Moist ground and
wet rocky places; east of the Cascades, Washington to Oregon and Montana.

3. Saxifraga occidentalis subsp. rufidula (Small) Bacigalupi Red-

woolly or Rusty Saxifrage (Plate 11, Figure 91)
Perennials ; leaves all basal, 1-4 cm. long, crenate, nearly glabrous above,

rusty-tomentose on the under surface ; scapes up to 20 cm. in height; often
glandular; petals white. Moist rocky areas ; British Columbia to northwestern
Oregon.

4. Saxifraga hallii Gray
Acaulescent herb from a stout caudex ; leaves oblong to ovate, 4-9 cm.

long, petioles equalling or longer than the blades ; glabrous to thinly pubes-
cent ; scapes up to 4 cm. long, glandular; petals creamy-white. Along streams
and in wet rocky areas ; west of the Cascades.



PLATE XI

84. Rorippa nasturtium-aguaticum (L.) Schinz & Thell. a. inflorescence X 5, b. leaf
X 5 ; 85. Cardamine breweri Wats. X 5 ; 86. Darlingtonia californica Torr. a. flower X 5,
b. leaves X 2/15; 87. Drosera rotundifolia L. X 4/9 ; 88. D. longifolia L. X 1; 89. Saxi-
fraga bronchialis L. X 5 ; 90. S. columbiana Piper X 5 ; 91. S. occidentalis subsp. rufidula
(Small) Bacigalupi X 5 ; 92. S. howellii Greene X 5.
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5. Saxifraga howellii Greene (Plate 11, Figure 92)
Acaulescent perennials with crenate or serrate leaves, 1-4 cm. long;

rusty-tomentose on the under surface, densely so when young, petioles longer
than the blades; petals white; fruit purple. Moist ground; from Douglas
County, Oregon to California.

6. Saxifraga arguta D. Don Mountain Meadow or Brook Saxifrage
(Plate 12, Figure 93)

Acaulescent perennials; leaves orbicular-reniform, evenly and coarsely
crenate, the teeth gland-tipped, glabrous, petioles longer than the blades ;
scapes glandular; petals white. Along streams and in swamps in the moun-
tains; British Columbia to California to the Rocky Mountains.

7. Saxifraga nuttallii Small (Plate 12, Figure 94)
Annual or perennial herbs ; stems slender, caulescent, 5-35 cm. in height;

leaves up to 12 mm. long, mostly 3-lobed at the apex; inflorescence paniculate,
few-flowered. Stream banks; west of the Cascade Mountains to the coast.

3. BOYKINIA Nutt.
Perennials ; leaves basal and cauline, glandular-pubescent ; flowers panicu-

late or in a cyme ; sepals, petals and stamens 5, filaments short ; fruit a 2-
beaked capsule.

1. Boykinia major Gray Large-flowered Boykinia (Plate 12, Fig-
ure 95)

Stems up to 10 dm. in height from horizontal rhizomes ; lower leaves
long-petioled, clasping above, nearly orbicular-reniform to ovate in outline,
3-7-cleft, serrate with the teeth gland-tipped; petioles and stems red-tomen-
tose; inflorescence a panicle; petals white. Stream banks ; Washington to Cal-
ifornia and Montana.

4. CHRYSOSPLENIUM [Tourn.] L.
Low succulent plants from slender rhizomes ; leaves petiolate, estipulate ;

flowers small, greenish, of 4 sepals ; petals wanting; stamens 4-10; fruit a
capsule.

1. Chrysosplenium glechomaefolium Nutt. Western Golden Saxifrage
Perennial herbs from rhizomes and slender stolons ; stems decumbent,

rooting at the nodes; leaves opposite, at least below, crenate except at the
base, glabrous ; flowers axillary ; sepals greenish; petals absent. Moist ground;
British Columbia to California, near the coast.

5. RIBES L.
Shrubs ; branches erect to prostrate; leaves usually lobed, alternate and

with palmate venation; calyx tube 5- (rarely 4-) parted; petals usually smaller
than the sepals and of the same number; fruit a berry.
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la. Stems with prickles or spines or both.
2a. Prickles numerous on the stems, spines present at the nodes.

3a. Stems prostrate; leaves glabrous 6. R. lacustre
3b. Stems erect or drooping, but not prostrate; leaves puberulent to pilose.

4a. Leaves glandular and pubescent on the under surface; puberulent
above 1. R. cognatum

4b. Leaves not glandular ; pubescent on the veins below ; with only scattered
pubescence above 4. R. inerme

2b. Prickles wanting on the stems, spines present at the nodes.
5a. Leaves stipitate-glandular on the under surface; puberulent on both surfaces..

2. R. irriguum
5b. Leaves not glandular on the under surface.

6a. The leaves or most of them, cuneate at the base 3. R. niveum
6b. The leaves truncate or shallow cordate at the base.

7a. Leaves densely pubescent on the under surface, sparingly so above....
5. R. klamathense

7b. Leaves nearly glabrous to thinly pubescent on the nerves..4. R. inerme
lb. Stems without prickles or spines.

8a. The stems prostrate or trailing, leaves 5-lobed, glabrous above; glandular pub-
escent below 10. R. laxiflorum

8b. The sterns erect or ascending.
9a. Leaves 3-lobed, suborbicular in outline; pale green; glabrous at maturity

7. R. aureum
9b. Leaves 5-7-lobed; glandular dotted on the under surface.

10a. Leaf scars much broader than long 9. R. petiolare
10b. Leaf scars approximately as broad as long 8. R. bracteosum

1. Ribes cognatum Greene Umatilla Gooseberry (Plate 12, Fig-
ure 96)

Slender stems 2-4 m. long, often drooping ; stems with numerous prickles
and with 3 nodal spines ; leaves 3-lobed, crenate ; pubescent and glandular on
the under surface, puberulent above ; petioles villous; flowers 1-3 to a pedun-
cle, flowers white; petals shorter than the calyx lobes ; fruit black, glabrous.
Stream banks ; southern and eastern Oregon to eastern Washington.

2. Ribes irriguum Dougl. Inland Black Gooseberry (Plate 12, Fig-
ure 97)

Stems spreading, 1-3 m. in height, 1 spine at each node ; leaves 5-lobed,
puberulent-glandular below, puberulent above ; peduncles 1-3-flowered; flow-
ers pale green ; fruit black. Stream bank ; northeastern Oregon to Washington
and Idaho.

3. Ribes niveum Lindl. Snake River Gooseberry (Plate 12, Fig-
ure 98)

Stems spreading, 1-3 m. in height, large nodal spines present; leaves 3 -5-
lobed, coarsely toothed, glabrous to sparingly pubescent ; peduncles 1-4-flow-
ered; fruit black, glaucous. Stream banks; eastern Oregon to Washington
and Nevada.

4. Ribes inerme Rydb. White-stemmed Gooseberry (Plate 12, Fig-
ure 99)

Stems 1-2 m. high ; prickles on the stem few or often wanting; leaves
3-5-lobed, toothed, thinly pubescent on the veins below; peduncles with 1-3
flowers; calyx white ; fruit dark red. Stream banks; Washington and eastern
Oregon to California and the Rocky Mountains.
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5. Ribes klamathense (Coy.) Fedde Klamath Gooseberry (Plate 12,
Figure 100)

Stems erect, up to 5 m. in height ; leaves densely pubescent on the under
surface, less so above ; peduncles 2-4-flowered; calyx purple; berry black.
Along streams, Oregon.

6. Ribes lacustre (Pers.) Poir. Prickly Currant (Plate 12, Figure
101)

Stems creeping, 1-2 m. long; prickles numerous on the stems plus 1-3
spines at the nodes ; leaves 3-5-cleft, glabrous, margins toothed; racemes 5-10-
flowered ; fruit black. Moist ground and thickets ; Alaska to California and
the Atlantic States.

7. Ribes aureum Pursh Golden Currant (Plate 12, Figure 102)
Stems 1-3 m. in height, erect to spreading; leaves 3-lobed, suborbicular

in outline, glabrous ; leaves pale green; racemes 6-15-flowered; calyx yellow ;
petals purple, shorter than the calyx by half ; fruit yellow to deep red. Stream
banks and moist thickets ; Washington to California and Montana.

8. Ribes bracteosum Dougl. Stink Currant
Stems 1-5 m. in height ; leaves deeply lobed 5 to 7 times, the lobes sharply

serrate; leaves with yellow glandular dots on the under surface; racemes
long; calyx greenish ; petals minute; fruit black, glaucous and glandular-
dotted. Moist woods ; Alaska to Californiain Oregon west of the Cascades.

9. Ribes petiolare Dougl. Western Black Currant (Plate 13, Fig-
ure 103)

Stems 1-2 m. in height ; leaves 5-lobed, the under surface yellow glandular-
dotted; racemes dense, erect; calyx and petals white; berries black. Moist
ground and stream banks in the mountains ; British Columbia to California
and the Rocky Mountains.

10. Ribes laxiflorum Pursh Trailing Black Currant (Plate 13, Fig-
ure 104)

Stems prostrate, 1-2 m. long; leaves 5-lobed, cordate at the base, glabrous
above, glandular-pubescent on the under surface ; racemes 6-16-flowered,
glandular ; fruit black to purplish, glandular. Moist ground, woods and thick-
ets; Alaska to northern California, also in Asia.

PARNASSIACEAE. GRASS-OF-PARNASSUS FAMILY

Perennial herbs; leaves all basal, or with a single leaf on the scape,
leaf blades entire; scape 1-flowered; calyx 5-lobed; petals 5, white or yellow-
ish, with glanduliferous staminodia at the base; stamens 5; ovary superior or
half-inferior; fruit a 3-4-valved capsule.



PLATE XII

93. Saxifraga arguta D. Don X 3; 94. S. nuttallii Small 2/9; 95. Boykinia major
Gray X 4/9; 96. Ribes cognatum Greene X g ; 97. R. irriguum Dougl. X a; 98. R. niveum
Lindl. X a; 99. R. inerme Rydb. X a; 100. R. klamathense (Coy.) Fedde X a ; 101. R.
lacustre (Pers.) Poir. X 5; 102. R. aureum Pursh X 5.
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PARNASSIA [Tourn.] L.
Characters those of the family.

Though species of Parnassia seem difficult to separate vegetatively they can readily be
distinguished if flowers are available:

Staminodia 6-12 1. P. intermedia
Staminodia fused, scale 5-9-lobed 2. P. fimbriata

1. Parnassia intermedia Rydb.
Basal leaves nearly orbicular to reniform, 1.5-3.5 cm. wide, petioles

5-15 cm. long; scapes 3-4 dm. tall; single cauline leaf about 10 mm. long,
sessile; petals about 10 mm. long, fimbriate on the sides; staminodia 6-12.
Bogs at high elevation; Washington to Oregon and Nevada.

2. Parnassia fimbriata Konig Fringed Grass-of-Parnassus (Plate 13,
Figure 105)

Basal leaves cordate to reniform, 2-4 cm. wide, petioles 5-15 cm. long;
scapes 2-3.5 dm. tall; single cauline leaf clasping; petals 10-12 mm. long,
fimbriate on the sides, staminodia fused, the scales 5-9 lobed. Bogs and wet
ground at middle elevations in the mountains; Alaska to California and the
Rocky Mountain region.

ROSACEAE. ROSE FAMILY

Herbs, shrubs or trees; leaves usually alternate, stipules present; in-
florescence various; flowers regular (in ours); calyx usually of 5 sepals,
united at the base; petals commonly 5, arising from the hypanthium; stamens
usually numerous, also arising from the hypanthium; ovary superior or infer-
ior; fruit achenes, follicles, drupes, drupelets or pomes.

Plants shrubby.
Bark brown, exfoliating ; leaves simple, palmately 3-5-lobed, nearly orbicular in out-

line 1. Physocarpus capitatus
Bark yellow ; leaves 3-f oliolate, not orbicular in outline 5. Rubus spectabilis

Plants herbaceous.
Leaves lyrate, perennials 3. Geum,

Leaves not lyrate.
Herbage variously pubescent 2. Potentilla
Herbage glabrous 4. Sanguisorba microcephata

1. PHYSOCARPUS Maxim.
Shrubs, the bark exfoliating; leaves palmately lobed; flowers in terminal

corymbs; petals 5, white; stamens 20-40; pistils 1-5; fruit of inflated follicles.

1. Physocarpus capitatus (Pursh) Ktze. Ninebark (Plate 13, Fig-
ure 106)

Shrubs 1-5 m. in height; bark brown ; leaves 3-5 lobed, nearly orbicular
in outline; the margins serrate, often stellate-pubescent on the under-surface;
calyx stellate-pubescent; petals 3-5 mm. long; stamens red; follicles 3-5.
Mostly along stream banks; British Columbia to California and Idaho.
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2. POTENTILLA L.
Herbs, or shrubby at the base; leaves pinnately-compound ; calyx 5-lobed

and bearing 5 bractlets; petals 5, usually yellow; stamens and pistils many;
fruit, achenes.
Leaves 3-7-foliolate; plants caulescent.

Plants not stoloniferous; lower leaves 5-foliolate, upper leaves 3-foliolate....1. P. rivalis
Plants stoloniferous; leaves 5-7-f oliolate 3. P. palustris

Leaves of 9-31 leaflets; plants acaulescent 2. P. anserina

1. Potentilla rivalis Nutt. Stream-bank Cinquefoil.
Stem stout, erect, mainly glandular-villous; lower leaves mostly 5-folio-

late, the upper cauline leaves mainly 3-f oliolate, coarsely toothed; inflores-
cence leafy; sepals surpassing the petals, petals yellow. Moist ground, espe-
cially along stream banks and ponds; British Columbia and Saskatchewan to
Mexico; in Oregon, east of the Cascades.

2. Potentilla anserina L. Silverweed
Plants producing long stolons; leaves all basal, pinnately compound with

9-31 leaflets, these coarsely serrate, white-silky and tomentose on the under
surface, nearly glabrous above; flowers on slender scapes ; achenes corky.
Marshy areas and wet ground ; Alaska to California; Manitoba to New Mex-
ico; Europe and Asia.

3. Potentilla palustris (L.) Scop. Marsh Cinquef oil (Plate 13, Fig-
ure 107)

Stems 2-5 dm. tall, often rooting at the nodes; leaves 5-7-foliolate,
serrate, pubescent on the under surface; sepals exceeding the petals, purple
within; petals purple. Bogs and swampy areas; Alaska to California, across
the continent and in the Old World.

3. GEUM L.
Perennials; leaves mostly pinnately compound, lyrate; inflorescence

cymose or flowers solitary ; sepals and petals 5 ; stamens and pistils numerous ;

achenes with a hooked beak or a persistent, plumose style.
Terminal leaflet of the basal leaves orbicular in outline, cordate or truncate at the base,

dentate 1. G. macrophyllum
Terminal leaflet of the basal leaves obovate in outline, cuneate at the base, deeply cleft

2. G. strictum

1. Geum macrophyllum Willd. Large-leaved Avens (Plate 13, Fig-
ure 108)

Coarse stems, usually solitary, bristly-pubescent, 3-10 dm. tall; basal
leaves petioled, the large terminal leaflet orbicular in outline, cordate to trun-
cate at the base, dentate, cauline leaves often sessile; stipules foliaceous;
flowers several ; petals yellow; achenes glandular-pubescent, with a long,
hooked beak. Wet ground ; Alaska to California, Montana and the Rocky
Mountain region, Newfoundland, New Hampshire ; also in Siberia.
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2. Geum strictum Ait.
Stems up to 15 dm. tall; basal leaves petioled, the large terminal leaflet

obovate-cuneate, often cleft, deeply toothed; cauline leaves short-petioled,
3-f oliolate; petals yellow; achenes pubescent. Wet ground and often in
swampy areas; British Columbia to California and scattered across the con-
tinent.

4. SANGUISORBA L.
Annuals or perennials; leaves pinnately compound; flowers in terminal

heads or spikes; sepals 4; petals wanting; stamens few, pistil 1; achene en-
closed in the hypanthium, this 4-angled or 4-winged.

1. Sanguisorba microcephala Presl Red Burnet
Perennials; stems glabrous, up to 2 m. tall; lower leaves long petioled,

serrate, reduced upwards; stipules foliaceous; inflorescence dense; sepals
purple; achene enclosed by the 4-winged hypanthium. Swamps and bogs;
Alaska to California.

5. RUBUS [Tourn.] L.
Perennial herbs or low shrubs; leaves simple or compound; flowers

white or purple; petals and sepals 5; stamens and pistils numerous; fruit
pulpy, aggregate drupelets.

1. Rubus spectabilis Pursh Salmon Berry
Stems erect, usually short-prickly; leaves 3- foliolate, leaflets pubescent

on both surfaces, the margins serrate; flowers 1-4, petals reddish-purple;
fruit red or yellowish. In moist ground; Alaska to California and Idaho.

LEGUMINOSAE. PEA FAMILY

Herbs, shrubs, or trees with alternate, usually stipulate leaves, these
mostly compound; flowers bisexual, regular or more often papilionaceous;
calyx 5-parted; petals 5, often variously united; if irregular, consisting of an
upper petal (standard), 2 laterals (wings), and 2 lower, united (keel) ; stam-
ens mostly 10, distinct, monodelphous or diadelphous ; pistil 1, ovary superior ;
fruit a loment or a legume.
Leaflets 3 (ours), palmately compound 1. Trifolium
Leaflets mostly 5-11 (ours), pinnately compound 2. Lotus

1. TRIFOLIUM [Tourn.] L.
Annuals or perennials with 3-5 foliolate leaves and foliaceous stipules ;

inflorescence subumbellate, capitate or spicate; calyx 5-toothed, often un-
equally so ; stamens diadelphous; legumes about equaling the persistent calyx,

1-8-seeded, dehiscent or indehiscent.
Leaflets 1-3 cm. long, obovate to oblanceolate; perennials 1. T. willdenovii
Leaflets 5-15 mm. long, obcordate, en-targinate; annuals 2. T. microcephalum
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1. Trifolium willdenovii Lehm. Marsh Clover (Plate 13, Figure
109)

Rhizomatous perennials; stems more or less decumbent, 1-3 dm. long;
leaflets 3, obovate to oblanceolate, finely and sharply serrate, mucronate,
1-3 cm. long; involucre lobed, the lobes lacerate; heads purplish to pinkish;
corolla about 12 mm. long ; legumes 2-6-seeded. Wet ground; British Colum-
bia to Mexico.

2. Trifolium microcephalum Pursh
Annuals; stems more or less ascending, 2-4 dm. long; leaflets 3, obcor-

date, more or less serrate, emarginate, 5-15 mm. long; involucre villous,
lobed, the lobes entire with scarious margins; calyx with subulate teeth;
corolla about 6 mm. long, white to rose-colored; legumes 1-2-seeded. Stream
banks; British Columbia to California and Montana.

2. LOTUS [Tourn.] L.
Annual or perennial herbs or sometimes shrubby; leaves pinnately com-

pound; inflorescence axillary, umbellate or the flowers solitary, generally with
leafy bracts; calyx teeth subequal; corolla white or yellow, often tinged with
red, keel basally lobed; stamens diadelphous; fruits 1-many-seeded, dehiscent
or not.
Stems stout, more or less erect ; plants of the interior valleys 1. L. pinnatus
Stems slender, decumbent or weakly ascending ; plants of coastal areas

2. L. forntosissimus

1. Lotus pinnatus Hook. Bog Lotus
Perennial herbs; stems stout, 2-5 dm. tall; herbage glabrous; leaflets

5-11, oval to oblanceolate; flowers 3-10, corolla 12-14 mm. long, banner and
keel yellow, wings white; fruit 4-6 cm. long. Swamps and bogs; Washington
to California and Idaho.

2. Lotus formosissimus Greene Seaside Lotus
Perennials, stems decumbent or weakly ascending, 1-4.5 dm. long; herb-

age glabrous; leaves mostly 5-9-f oliolate, leaflets obovate to lanceolate; inflor-
escence umbellate; flowers mostly 3-6; corolla 12-14 mm. long, the standard
yellow, the keel and wings reddish; legumes 2-2.5 cm. long. Bogs and wet
areas along the coast; Washington to California.

CALLITRICHACEAE. WATER STARWORT FAMILY

Small annual herbs with slender stems and opposite, estipulate leaves;
flowers unisexual, axillary, usually solitary, perianth wanting, flowers often
subtended by a pair of bracteoles; staminate flowers of 1 stamen; pistillate
flowers of 1 pistil, the ovary superior; fruit a schizocarp splitting to form
2-4 nutlets.



PLATE XIII

103. Ribes petiolare Dougl. X a ; 104. R. laxiflorum Pursh X § ; 105. Parnassia fim-
briata Konig a. scape and flower X b. leaf X 3 ; 106. Physocarpus capitatus (Pursh)
Ktze. X 5 ; 107. Potentilla palustris (L.) Scop. a. rootstock X 5, b. leaf X 5 ; 108. Geum
macrophyllum Willd. X 5; 109. Trifolium willdenovii Lehrn. X 5; 110. Callitriche henna-
phroditica L. X R.
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CALLITRICHE L.
Characters those of the family.

Leaves all linear to linear lanceolate, 1-nerved, all submerged 1. C. hermaphroditica
Leaves, at least some of them, spatulate, 3-5-nerved, not all submerged.

Stems with a terminal rosette of floating leaves 3. C. palustris
Stems without a rosette of floating leaves, plants mainly terrestrial 2. C. marginata

1. Callitriche hermaphroditica L. (Plate 13, Figure 110)
Stems slender, 1-2 dm. long; leaves all submersed and very uniform,

6-25 mm. long, clasping at the base, 1-nerved, apex emarginate; flowers 1-3
in a leaf axil; fruit nearly orbicular, flattened and broadly winged, sessile
or nearly so. In still water; widely distributed in North America and also
found in Europe.

2. Callitriche marginata Torr. Winged Water Starwort
Stems 2-10 cm. long, prostrate in mud and at the edges of pools; leaves,

at least most of them, spatulate, 3-nerved, the upper 0.8-2 mm. wide, leaves
petioled; fruit pedicelled, wider than tall, wing of the fruit 0.1-0.2 mm. wide;
style equalling the fruit in length, deciduous. In mud and at margins of
ponds, rarely growing in water; throughout North America.

3. Callitriche palustris L. Vernal Water Starwort
Stems 1-5 dm. long; lower leaves submerged, linear, clasping, 1-nerved,

emarginate, upper leaves mostly floating, spatulate, petioled, 3-5-nerved ; fruit
sessile, nearly orbicular, slightly winged or wingless. In still and slow moving
water throughout North and South America and in Europe.

ACERACEAE. MAPLE FAMILY

Trees or shrubs with opposite, estipulate leaves; flowers unisexual or
occasionally bisexual; sepals 4-9, often united at the base; petals 4-9 or want-
ing; stamens 4-12, commonly 8; pistil 1; ovary superior, 2-loculed; styles
2; fruit of 2 samaras, united at the base.

ACER L.
Trees or shrubs with opposite, simple or pinnate leaves; flowers in droop-

ing clusters, calyx usually 5-parted; petals of the same number as the sepals
or none; samaras united at the base, but usually separating at maturity.
Leaves 7-9-lobed, deeply cordate at the base 1. A. circinatum
Leaves 3-5-lobed, truncate or subcordate at the base 2. A. glabrum

var. douglasii

1. Acer circinatum Pursh Vine Maple
Shrubs or small trees; leaves round-cordate in outline 7-9-lobed, the

lobes serrate, acuminate, leaves 5-7 cm. wide, short-petioled; flowers in term-
inal corymbs; sepals deep red, 4-6 mm. long; petals whitish, shorter than the
sepals; stamens usually 8; samaras red, 2-3 cm. long. Stream banks and damp
thickets; British Columbia to California; mainly west of the Cascades.
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2. Acer glabrum Torr. subsp. douglasii (Hook.) Wesml. Mountain
Maple

Small trees; leaves nearly orbicular in outline, 3-5-lobed, the lobes ser-
rate, acute, the leaves long-petioled; flowers few, in corymbs; sepals yellow-
ish, 3-5 mm. long; petals yellowish, about equalling the sepals. Along streams
and damp slopes; Alaska to Oregon and Montana.

HYPERICACEAE. ST. JOHN'S-WORT FAMILY

Herbs or shrubs with opposite or whorled, dotted leaves; sepals and
petals 4-5, the former persistent, the latter usually deciduous; ovary super-
ior; fruit a capsule.

HYPERICUM [Tourn.] L.
Herbs (in this region) with opposite leaves; flowers solitary or cymose,

petals (in ours) yellow, stamens numerous, usually in 3-5 clusters; capsule
many-seeded.
Stems erect, 15-90 cm. high; leaves over 1 cm. long 1. H. scouleri
Stems weak, prostrate, 3-25 cm. long; leaves less than 1 cm. long 2. H. anagalloides

1. Hypericum scouleri Hook. Western St. John's-wort
Stems erect, 1.5-9 dm. high; leaves more or less clasping 1-3 cm. long,

leaf margins black clotted; petals yellow with minute black dots. Wet meadows
and stream banks from British Columbia to California, Wyoming, Utah and
New Mexico.

2. Hypericum anagalloides C. & S
Figure 111)

Low, often mat-forming herbs
5-10 mm. long; flowers small 3-4
meadows and stream banks; British

Bog St. John's-wort (Plate 14,

with weak and prostrate stems; leaves
mm. long, mainly terminal. Bogs, wet
Columbia to California and Montana.

VIOLACEAE. VIOLET FAMILY

Herbs (in this region); leaves usually alternate, stipulate; inflorescence
various; sepals and petals 5, the lower petal spurred; ovary superior; fruit a
capsule or a berry.

VIOLA [Tourn.] L.
Low herbs with simple leaves; corolla irregular; stamens 5, hypogynous;

fruit a 3-valved capsule.
Plants caulescent.

Leaves broadly ovate, crenate; plants less than 5 cm. tall 4. V. bellidifolia
Leaves cordate or reniform, crenate-serrate ; plants 10-30 cm. tall 5. V. glabella

Plants acaulescent.
Stolons produced from slender rhizomes.

Petioles 1-2.5 cm. long ; leaves 2 cm. or less in width 3. V. macloskeyi
Petioles 3-10 cm. long.

Leaves reniform, cordate at the base 2. V. palustris
Leaves elliptic to lanceolate, tapering to the petiole 6. V. lanceolata

Stolons absent, rhizomes stout 1. V. nephrophylla

NOTE: Viola cascadensis Baker, recently described from marshes about the eastern base of the
Cascades, should be included in this key. It is characterized by narrowly ovate leaves and blue, long,
spurred flowers.
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1. Viola nephrophylla Greene Northern Bog Violet (Plate 14, Fig-
ure 112)

Acaulescent plants from stout rhizomes; leaves cordate to reniform,
crenate, long-petioled, glabrous; flowers purplish-blue. Wet ground; Alaska
to California and in the Atlantic States and Europe.

2. Viola palustris L. Marsh Violet (Plate 14, Figure 113)
Acaulescent herbs from slender rhizomes and stolons; leaves glabrous,

reniform to ovate-cordate, entire or crenate, petioles 4-10 cm. long; flowers
violet to white. Swampy areas along the coast; Alaska to California.
3. Viola macloskeyi Lloyd Small White Violet (Plate 14, Fig-

ure 114)
Low -acaulescent plant from slender rhizomes and stolons; leaves glab-

rous or pubescent, blades orbicular to ovate-cordate, crenate ; petioles 1-2.5
cm. long; petals white with dark veins. Bogs and wet meadows at high eleva-
tions; British Columbia to California.

4. Viola bellidifolia Greene Daisy-leaved Violet
Plants less than 5 cm. tall; leaves broadly ovate, glabrous, crenate; petals

white at base, violet above, dark-veined. Wet ground at high elevations; Ore-
gon, Idaho, east to the Rockies.

5. Viola glabella Nutt. Johnny-jump-up (Plate 14, Figure 115)
Stems erect, 10-30 cm. tall, from stout rhizomes, the stems naked below,

leafy above; leaves cordate or reniform, acuminate, crenate-serrate; flowers
1-3 to a stem, bright yellow, purple-veined, short-spurred. Wet ground ;
Alaska to California, east to Idaho.

6. Viola lanceolata L.
Plants acaulescent, rhizomatous and stoloniferous; leaves lanceolate to

elliptic, 6-15 cm. long; 0.4-2 cm. wide, tapering to the long petioles, margins
crenate; scapes about equalling the leaves; petals whitish with dark veins.
Wet meadows and bogs in the eastern United States; introduced in cran-
berry bogs along the coast in Oregon.

LYTHRACEAE. LOOSESTRIFE FAMILY
Herbs, trees or shrubs ; leaves opposite, alternate or whorled, simple;

sepals 4, 6, or 8, petals if present, of the same number as the sepals and alter-
nate with them ; ovary superior; fruit a capsule.
Leaves all opposite.

The leaves auricled, sessile, 2.5-7 cm. long 1. Ammannia coccinea
The leaves without auricles, usually short petioled, 1-3.5 cm. long 2. Rotala ramosior

Leaves alternate, occasionally opposite at the base in immature specimens
3. Lythrum hyssopifolium

1. AMMANNIA [Houst.1 L.
Annual herbs with narrow sessile opposite leaves ; flowers axillary, small ;

stems mostly 4-angled; flowers typically 4-merous.
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1. Ammannia coccinea Rottb. Long-leaved Ammannia
Stem 0.5-4 dm. high, branching below; leaves linear to lanceolate, sessile,

acute, auricled, 2.5-7 cm. long; flowers sessile; petals minute or wanting.
Swamps and stream banks; eastern Oregon to Washington and California.

2. ROTALA L.
Low annual herbs with opposite or whorled leaves; stems often 4-angled;

flowers usually solitary in the leaf axils, 4-merous.

1. Rota la ramosior (L.) Koehne Tooth-cup
Simple or branching stems 5-30 cm. in height ; leaves oblong to oblance-

olate 10-35 mm. long, short-petioled; petals small. Wet ground; Washington
to California, eastward to the Atlantic States, southward to South America.

3. LYTHRUM L.
Annual or perennial herbs with entire and sessile leaves, alternate (in

this region) ; flowers often solitary in the axils of the leaves ; calyx 4-6-
toothed ; petals, if present 4-6; stamens 4-12.

1. Lythrum hyssopifolium L. Hyssop Loosestrife (Plate 14, Fig-
ure 116)

Annual herb, simple to much-branched ; leaves oblong-linear, obtuse,
mainly alternate, 1-2 cm. long; flowers rose-colored to white. Wet ground ;
Old and New World.

ONAGRACEAE. EVENING PRIMROSE FAMILY

Herbs or rarely shrubs or trees; leaves alternate or opposite, simple;
flowers regular or rarely irregular ; calyx 2-6-lobed or -parted ; petals 2-6,
mostly 4, rarely wanting ; ovary inferior ; fruit a capsule, berry, nut or nutlet.
Leaves opposite.

Stems prostrate or floating, rooting at the nodes 1. Ludwigia
Stems erect or decumbent, not prostrate or floating.

Leaves petioled; orbicular to ovate 5. Circaea
Leaves sessile or nearly so 3. Epilobium

Leaves alternate.
Leaves long-petioled; the blades 5-20 cm. long 4. Oenothera hookeri
Leaves sessile; 1-4 cm. long 2. Boisduvalia

1. LUDWIGIA L.
Perennial herbs ; leaves opposite (in ours) ; flowers axillary, solitary, ses-

sile or nearly so; sepals 4 ; petals minute or lacking; stamens 4 ; fruit a 4-
valved, many-seeded capsule.

1. Ludwigia palustris (L.) Ell. Water Purslane (Plate 14, Figure
117)

Stems creeping, 1-4 dm. long; leaves ovate to lanceolate, 1-3 cm. long,
petioled ; sepals deltoid, 1.5 mm. long; petals usually absent ; capsule 3-5 mm.
long; seeds minute, yellowish. Rooted in mud at the margins of ponds and
lakes ; widely distributed across the continent.
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2. BOISDUVALIA Spach
Annual herbs; leaves alternate, sessile ; inflorescence axillary or spicate ;

flowers small; sepals and petals 4; stamens 8, with 4 long and 4 short fila-
ments ; capsule 4-valved, seeds naked.

Leaves linear to linear-lanceolate; petals 1-2 mm. long 1. B. stricta
Leaves lanceolate to ovate; petals 2-4 mm. long 2. B. glabella

1. Boisduvalia stricta (Gray) Greene
Stems 1-5 dm. tall ; leaves linear to linear-lanceolate, acute, 1-4 cm. long,

2-4 mm. wide, sessile or nearly so, the upper leaves narrowed ; inflorescence
axillary ; petals purplish, 1-2 mm. long; capsule 8-12 mm. long. Wet ground ;

Washington to California and Idaho.

2. Boisduvalia glabella (Nutt.) Walp.
Stems 1.5-5 dm. long; leaves lanceolate to ovate, 10-25 mm. long, the

upper somewhat reduced; petals rose-colored, 2-4 mm. long ; capsules 5-8 mm.
long; many-seeded. Wet ground ; British Columbia to California and Nevada.

3. EPILOBIUM L.
Annual or perennial herbs; leaves opposite or alternate, sessile or nearly

so ; inflorescence axillary, racemose or paniculate; sepals and petals 4; stam-
ens 8 with 4 short and 4 long filaments ; capsule 4-valved ; seeds with a coma.
Rhizomes not turioniferous.

Plants glaucous ; leaves linear to oblong-lanceolate 2. E. glaberrimum
Plants not glaucous; leaves ovate to elliptic-ovate 4. E. hornemannii

Rhizomes bearing turions 1. E. luteum
3. E. glandulosum

These species, not readily distinguishable vegetatively, may be separated in the flower-
ing stage, as follows :

Petals yellow, 14-18 mm. long E. luteum
Petals purple, 2-10 mm. long E. glandulosum

1. Epilobium luteum Pursh Yellow Willow-herb
Rhizomatous perennials ; stems erect, 1.5-7 dm. tall; leaves lanceolate to

ovate, acute, 2-7 cm. long, denticulate, glabrous ; inflorescence glandular-pubes-
cent, axillary; petals yellow, 14-18 mm. long; capsules 4-7 cm. long. Wet
ground in the mountains ; Alaska to Oregon.

2. Epilobium glaberrimum Barb. Smooth Willow-herb
Perennials with scaly rhizomes ; stems erect, 1-8 dm. tall; leaves linear

to oblong-lanceolate, entire or irregularly denticulate, obtuse, 2-7 cm. long,
glaucous ; petals whitish to purplish, 4-7 mm. long, capsules 4-7 cm. long.
British Columbia to California, Idaho, Nevada, and Utah.

3. Epilobium glandulosum Lehm. (Plate 14, Figure 118)
Perennial herbs, 3-10 dm. tall ; leaves ovate to oblong-lanceolate, serru-

late, 3-12 cm. long, not much reduced upwards ; inflorescence glandular-pubes-
cent; petals purple, 2-10 mm. long; capsule 4-7 cm. long. Wet ground; Brit-
ish Columbia to California and scattered across the continent.
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4. Epilobium hornemannii Reichb.
Perennials with scaly rhizomes ; stems 1-4 dm, tall ; leaves ovate to ellip-

tic-ovate, 1.5-4 cm. long, subentire or with a few teeth, petioled ; petals pur-
plish, 4-8 mm. long ; capsules 4-6 cm. long. Wet ground in the mountains;
Alaska to California, on the east coast and in Eurasia.

4. OENOTHERA L.
Annual, biennial or perennial herbs ; leaves all basal or alternate; inflores-

cence spicate or axillary ; calyx tube prolonged beyond the ovary; petals 4,
white or yellow ; stamens 8, 4 with long and 4 with short filaments; fruit a
4-valved capsule ; seeds without a coma.

1. Oenothera hookeri T. & G.
Biennials 4-12 dm. tall; stems reddish ; leaf blades oblanceolate below,

5-20 cm. long on long petioles ; cauline leaves lanceolate to narrowly ovate,
6-12 cm, long, narrowed upwards ; denticulate ; herbage canescent, puberulent
or the stems sometimes hirsute; flowers sessile in several spikes; sepals red-
dish; petals yellow, 2.5-4 cm. long; stamens equal ; capsule 4-angled, 2-5 cm.
long. Wet ground ; British Columbia to Mexico and Montana.

5. CIRCAEA L.
Low delicate perennials ; leaves opposite ; flowers small; sepals and petals

2, the petals emarginate ; stamens 2, borne alternate to the petals ; fruit inde-
hiscent, nut-like.

1. Circaea pacifica Asch. & Mag. Western Enchanter's Nightshade
Rhizomatous perennials, 2-4 dm. tall; leaf blades ovate to nearly orbicu-

lar; entire to denticulate, 2-6 cm. long, on petioles 2-3 cm. long; sepals and
petals 1-1.5 mm. long, petals white ; fruit bearing hooked bristles. Wet ground ;
British Columbia to California and Idaho.

HALORAGACEAE. WATER MILFOIL FAMILY

Annual or perennial herbs ; leaves opposite, alternate or whorled, sub-
merged leaves filiformly divided ; flowers regular, perfect or unisexual; calyx
2- or 4-lobed, rarely absent ; petals, if present, 2-4; stamens 1-8 ; pistil 1 ;
ovary inferior, 1-4 loculed; fruit drupaceous or a nutlet.

Submerged leaves entire 1. Hippuris
Submerged leaves filiformly divided; emersed leaves entire, lobed or cleft

2. Myriophyllum

1. HIPPURIS L.
Perennials; stems erect ; leaves whorled, simple and entire ; flowers mi-

nute, mainly perfect ; sepals small; petals lacking ; stamen 1 ; fruit a nutlet.

1. Hippuris vulgaris L. (Plate 14, Figure 119)
Stems partly submerged, 2-6 dm. tall; leaves lanceolate to linear, sessile,

0.5-4 cm. long ; 6-12 in a whorl ; flowers axillary, sessile; fruit about 2 mm. in
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length. Ponds, streams and swamps ; British Columbia to California and
across the continent.

2. MYRIOPHYLLUM L.
Perennial, partly or wholly submerged; submerged leaves whorled, fili-

formly divided, emerged leaves opposite, simple, cleft or divided; inflores-
cence spicate or axillary ; petals 4 or absent; fruit of 4 nutlets.
Stems not flaccid; some of leaves in whorls of 6 4. M. brasiliense
Stems flaccid.

Herbage purplish-brown; leaves all submerged 1. M. exalbescens
Herbage green; emergent leaves usually present.

Emergent leaves entire to sharply serrate 3. M. hippuroides
Emergent leaves pinnately dissected 2. M. verticillatum

1. Myriophyllum exalbescens Fern. Western Spiked Water Milfoil
Stems to 1 m. long; leaves 3-4 in a whorl, 1-3 cm. long, with numerous

capillary segments ; spikes emersed; upper flowers staminate ; the lower pis-
tillate; petals present, 2-3 mm. long; fruits 2-3 mm. long. Still or slow moving
water; Alaska to California and across the continent.

2. Myriophyllum verticillatum L. Whorled Water Milf oil
Stems partly or wholly submerged; submerged leaves in whorls of 4-5,

1-4.5 cm. long ; emersed leaves smaller and less finely divided; spike emersed,
staminate flowers above, pistillate ones below ; fruit 2-2.5 mm. long. Still or
slow moving water; British Columbia to California, across the continent and
in Eurasia.

3. Myriophyllum hippuroides Nutt. Western Water Milfoil (Plate
14, Figure 120)

Stems to 12 dm. long; leaves in whorls of 4-6, submerged leaves 1.5-3
cm. long, emersed leaves linear to lanceolate, cleft to entire, 5-15 mm. long;
petals present, 1-2 mm. long ; fruit about 2 mm. long. Still and slow moving
water ; Washington to California.

4. Myriophyllum brasiliense Camb. Pa rrot' s- f eather
Stems partly or wholly submerged; leaves in whorls of 4-6, 1.5-3 cm.

long; plants dioecious, flowers axillary. Still and slow moving water; escaped
from cultivation.

UMBELLIFERAE. CARROT FAMILY
Aromatic herbs, rarely shrubby; leaves alternate or basal, mostly com-

pound; inflorescence an umbel or less often capitate; petals and stamens 5;
pistil 1; ovary inferior; fruit a schizocarp, ribbed and often winged.
Leaves simple.

Plants with spinulose-serrate leaf-blades and winged petioles ; basal leaves often
bladeless, the petioles flattened and septate 1. Eryngium

Plants without spinulose-serrate leaf-blades, the blades 5-7 lobed, crenate on the
margins 5. Hydrocotyle

ranunculoides
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Leaves pinnately compound or decompound.
The leaves, at least the lower, decompound.

Principal lateral nerves of the leaflets leading directly to the tips of the serra-
tions; sterns often decumbent or trailing 4. Oenanthe

Principal lateral nerves of the leaflets leading first to the sinuses, then to the tips
of the serrations ; sterns usually erect 3. Cicuta

The leaves once compound 4. Slum

1. ERYNGIUM [Tourn.] L.
Biennial or perennial herbs with thick, often spinose leaves and sheathing

petioles ; inflorescence capitate; flowers white to blue or purplish; fruit wing-
less, inconspicuously ribbed, covered with tubercles or scales.

Though species of Eryngium seem difficult to separate vegetatively they can readily be
distinguished if flowers are available :

Heads greenish 1. E. petiolatuni
Heads blue 2. E. articulatum

1. Eryngium petiolatum Hook. Coyote-thistle or Oregon Eryngo
(Plate 14, Figure 121)

Dichotomously branched stems 2-8 dm. tall; basal leaves, with only sep-
tate petioles or some with reduced, spinulose blades; cauline leaves reduced,
often sessile ; inflorescence of numerous greenish heads ; bracts spinose; sepals
short, sharp-pointed; fruit covered by white scales. Wet areas ; Washington
to Oregon; west of the Cascades.

2. Eryngium articulatum Hook. Coyote-thistle or Blue-topped Eryngo
Dichotomously branched stems 3-10 dm. tall; basal leaves with or without

blades ; cauline leaves reduced, sessile ; heads blue ; bracts spinose ; fruit cov-
ered with white scales. Wet areas ; Washington to California and Idaho; in
Oregon east of the Cascades.

2. SIUM [Tourn.] L.
Perennial herbs usually with pinnately compound leaves ; inflorescence

of compound umbels subtended by conspicious bracts and bractlets ; calyx
small, petals white ; fruit laterally compressed with prominent ribs.

1. Sium suave Walt. Hemlock Water Parsnip (Plate 15, Figure 122)
Stout herbs up to 15 dm. in height ; lower leaves with long sheathing

petioles, reduced upward and becoming subsessile ; leaflets serrate or filiform-
dissected; petals small, white ; fruit orbicular to oblong. Swamps, marshes and
ponds; British Columbia to California and throughout North America.

3. CICUTA L.
Stout perennials with pinnately compound leaves ; inflorescence of com-

pound umbels ; bracts reduced or absent, bractlets conspicuous; flowers white;
fruit scarcely laterally compressed, ribs corky.
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PLATE XIV

111. Hypericum anagalloides C. & S. X 5; 112. Viola nephrophylla Greene X a ;
113. V. palustris L. X 5 ; 114. V. macloskeyi Lloyd X 1 ; 115. V. glabella Nutt. X 2/9;
116. Lythrum hyssopifolium L. X 2/9; 117. Ludwigia palustris (L.) Ell. X 5; 118. Epi-
lobium glandulosum Lehm. X .R ; 119. Hippuris vulgaris L. X 5 ; 120. Myriophyllum hip -
puroides Nutt. X 2/9; 121. Eryngium petiolatum Hook. X 5.

134
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1. Cicuta douglasii (DC.) C. & R. Western Water Hemlock (Plate
15, Figure 123)

Stems erect, up to 15 dm. tall, from thickened rhizomes, these rhizomes
having lamellated pith; leaves bipinnate, leaflets narrowly lanceolate, serrate;
flowers in flattened compound umbels; fruit nearly orbicular. Shallow water,
marshes and swamps ; Alaska to California.

4. OENANTHE L.

Succulent herbs with pinnately compound leaves, petioles sheathing;
umbels compound, with or without subtending bracts ; involucels numerous ;
petals white, calyx well-developed; fruit laterally compressed, more or less

cylindrical; ribs corky.

1. Oenanthe sarmentosa Presl Water Celery (Plate 15, Figure 124)
Perennials from thickened rhizomes, stems somewhat prostrate and often

rooting at the nodes; leaves mostly bipinnate ; leaflets toothed; bracts reduced
or absent, bractlets linear ; fruit 2.5-3.5 mm. long. Still or sluggish water ;
British Columbia to California; especially west of the Cascades in Oregon.

5. HYDROCOTYLE [Tourn.] L.

Low perennials ; stems creeping, rooting at the nodes ; leaves orbicular or
reniform, peltate in some species; umbels solitary or proliferous; involucre
inconspicuous or absent ; calyx small or none; petals minute, white; fruit lat-
erally compressed, more or less orbicular, ribbed.

1. Hydrocotyle ranunculoides L. f. Marsh-pennywort (Plate 15,
Figure 125)

Stems creeping or floating; leaves orbicular-reniform, cordate at the base,
5-7-lobed, the margins crenate, long-petioled; flowers 5-10 in capitate umbels;
fruit winged and prominently ribbed. Still and slow moving water ; Washing-
ton to California, across the United States, in South America and Europe.

CORNACEAE. DOGWOOD FAMILY

Trees, shrubs or rarely herbs, mostly with opposite entire leaves; flowers
regular, unisexual or bisexual, in cymes or panicles, or rarely racemes ; bracts
often large and showy; sepals and petals, if present, 4-5; stamens the same
number as the petals; pistil 1 ; ovary inferior ; fruit a drupe (in ours).

CORNUS [Tourn.] L.

Leaves mostly opposite; flowers small, in cymes or capitate heads, the
latter subtended by large showy bracts ; calyx 4-parted, minute petals and
stamens 4; ovary 2-celled; fruit a drupe with a 2-seeded stone.
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1. Cornus stolonif era Michx. American Dogwood (Plate 15, Fig-
ure 126)

Shrubs up to 5 m. tall, branchlets often becoming reddish; leaves ovate
to lanceolate, 5.5-10 cm. long, 1.5-5 cm. wide, acute or acuminate, rounded at
the base, glabrous to finely puberulent on the under-surface; inflorescence a
rather flat cyme, 3-6 cm. across; sepals minute; petals white, 2-3 mm. long;
drupes white to bluish. Along streams and in other moist situations ; Alaska
to California and throughout North America.

ERICACEAE. HEATH FAMILY

Herbs, shrubs or trees, leaves mainly alternate, often coriaceous, estipu-
late ; flowers regular or slightly zygomorphic; inflorescence various; calyx
4-7-lobed or of distinct sepals ; corolla of 4-7-petals, these more often connate
and urceolate, petals rarely absent; stamens usually twice as many as the
corolla divisions or less often of the same number, anthers often opening by
pores; ovary superior or inferior ; pistil 1; fruit a capsule, berry or drupe.
Leaves opposite, evergreen, margins entire ; corolla with 10 sacs on the tube and 10-

keeled 2. Kalmia
Leaves alternate; corolla not as above.

Margins of the leaves strongly revolute.
Leaves 2-7 cm. long 1. Ledum
Leaves 4-15 mm. long 4. Vaccinium

oxycoccu,s
Margins of the leaves not revolute.

Base of the leaves rounded or subcordate; branches zig-zag near the tip
3. Gaultheria

Base of the leaves cuneate; branches straight 4. Vaccinium

1. LEDUM L.
Evergreen shrubs with coriaceous leaves ; flowers clustered; calyx lobes

nearly distinct ; petals 5, separate, white; stamens 5-10, opening by pores;
ovary superior ; fruit a 5-valved capsule.
Leaves rusty-tomentose on the lower surface 1. L. groenlandicurn
Leaves not rusty-tomentose below, under surface gray to greenish, glandular-puberulent....

2. L. glandulosum
var. columbianum

1. Ledum groenlandicum Oeder Labrador Tea
Shrubs 0.5-1.5 m. in height, the twigs and under surface of the leaves

rusty-tomentose; leaves oblong to oblong-elliptic, obtuse, margins strongly
revolute; flowers white, approximately 10 mm. broad. Sphagnum bogs and
marshy areas; British Columbia to northwestern Oregon and across the con-
tinent.

2. Ledum glandulosum Nutt. var. columbianum (Piper) C. L. Hitchc.
Pacific Labrador Tea (Plate 15, Figure 127)

Plants erect 0.5 to 2 m. in height ; twigs glandular-puberulent; leaves
ovate to oblong-elliptic, glandular-pubescent below, green above, the margins
mostly revolute; flowers white, the petals spreading; fruit splitting from the
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base by 5 valves, the pedicels recurved. Wet meadows, marshes and bogs;
British Columbia to California to Idaho and the Rocky Mountain region.

2. KALMIA L.
Evergreen shrubs with entire leaves ; flowers terminal; 5-merous; corolla

saucer-shaped, 10 sacs on the tube and 10-keeled; anthers opening by pores;
fruit a capsule.

1. Kalmia polifolia Wang. Swamp Laurel (Plate 15, Figure 128)
Plants 1-6 dm. in height, often decumbent; leaves opposite, glabrous

above and puberulent below, entire, oblong to oblong-elliptic, 1-3.5 cm. long;
flowers in terminal clusters, pink to rose colored, up to 18 mm. wide. Bogs ;
Alaska to California and eastern North America.

Kalmia polifolia Wang. var. microphylla (Hook.) Rehd.
Plants smaller, 5-15 cm. in height, the leaves 10-20 mm. long, the margins

revolute ; corolla smaller, less than 12 mm. broad. Bogs or wet meadows at
high elevations ; British Columbia to California and the Rocky Mountain
region.

3. GAULTHERIA [(alm.] L.
Evergreen shrubs, erect or prostrate ; leaves alternate and coriaceous ;

calyx deeply 5-cleft, persistent; corolla globose to urceolate; stamens 10,
opening by pores ; ovary 5-lobed ; fruit a capsule enclosed by the fleshy calyx.

Shrubs over 4.5 dm. high; leaves 3-10 cm. long; fruit black 1. G. shallon
Shrubs low or prostrate, not over 4 dm. high; leaves less than 3 cm. long; fruit red.

Leaf-blades 1.5-3 cm. long; branches not rooting at the nodes 2. G. ovatifolia
Leaf-blades 1-1.5 cm. long; branches rooting at the nodes 3. G. humifusa

1. Gaultheria shallon Pursh Salal (Plate 15, Figure 129)
Freely-branched shrub 5-25 dm. in height ; leaves oval-ovate to elliptic-

oblong, 3-10 cm. long, glossy-green above, pale below ; inflorescence glandular-
pubescent ; corolla urceolate, white to pink, 6-11 mm. long; fruit black, glau-
cous. In moist woods and thickets along the coast and to the west slope of the
Cascades; British Columbia to California.

2. Gaultheria ovatifolia Gray Oregon Spicy Wintergreen (Plate
15, Figure 130)

Low shrub with prostrate or ascending branches; branches brownish-
pilose ; leaves ovate, often broadly so, finely denticulate, mucronate or acute ;
corolla campanulate, white, 3-4 mm. long ; fruit bright red. Damp ground or
mountain bogs; British Columbia to California, Idaho and Montana.

3. Gaultheria humifusa (Gray) Rydb. Alpine Spicy Wintergreen
(Plate 15, Figure 131)

Stems prostrate, mat-forming, rooting at the nodes, 2-20 cm. long ; leaves

ovate to elliptic or oval, subentire or finely denticulate; flowers axillary, soli-
tary ; corolla pinkish, campanulate, 5-lobed ; fruit scarlet. Wet meadows at
high elevations in the mountains ; British Columbia to California, east to the
Rocky Mountain region.



PLATE XV

122. Sium suave Walt. X 2/9; 123. Cicuta douglasii (DC.) C. & R. X 5; 124. Oen-
anthe sarmentosa Presl X 5; 125. Hydrocotyle ranunculoides L. f. X 5; 126. Cornus
stolonifera Michx. X 2/9; 127. Ledum glandulosum Nutt. var. columbianum (Piper) C.
L. Hitchc. a. capsule X b. upper portion of plant X 5; 128. Kalmia polifolia Wang.
X 5; 129. Gaultheria shallon Pursh X A.-; 130. G. ovatifolia Gray X 5; 131. G. humifusa
(Grah.) Rydb. X 1.
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4. VACCINIUM L.
Erect or trailing shrubs, leaves alternate, deciduous or evergreen ; flowers

solitary or clustered; corolla globose to urceolate or with essentially distinct
petals ; stamens twice as many as the corolla lobes, awns often present; fruit
a berry.
Stems trailing, rooting at the nodes ; corolla deeply parted; fruit red V. oxycoccus
Stems erect or decumbent at the base but not trailing and rooting at the nodes, corolla

not deeply parted; fruit blue to black.
Leaves entire.

The leaves strongly reticulate, the midrib prominently raised, leaves thick
1. V. uliginosum

The leaves not strongly reticulate ; midrib not raised, leaves thin..2. V. occidentale
Leaves serrulate, especially near the tip; calyx nearly entire 3. V. caespitosum

1. Vaccinium uliginosum L. Bog Huckleberry (Plate 16, Figure
132)

Low freely-branching shrub 1-10 dm. high; leaf blades obovate, obtuse,
entire, 1-3 cm. long, pale below ; flowers 1-4 on short pedicels ; corolla urceo-
late, pink to reddish ; berries black, glaucous. Sphagnum bogs ; Alaska to Cali-
fornia; circumboreal.

2. Vaccinium occidentale Gray Western Huckleberry (Plate 16,

Figure 133)

Low f reely-branched shrub 2-6 dm. in height ; leaf blades thin, glaucous,
obovate or oblanceolate, acute or obtuse at the apex, entire ; flowers 1-2 ; calyx
distinctly lobed; corolla oblong-urceolate, white or pink; berries bluish-black,
glaucous. Bogs, swamps or meadows in the mountains ; British Columbia to
California, east to the Rocky Mountain region.

3. Vaccinium caespitosum Michx. Dwarf Huckleberry (Plate 16,

Figure 134)

A dwarf tufted shrub 0.5 to 3 dm. in height ; leaf blades obovate to ob-
lanceolate, 1-3 cm. long, acute or obtuse, serrulate, the teeth finely bristle-
tipped ; flowers axillary, solitary, on short pedicels ; calyx nearly entire, corolla
urceolate, white or pink; berries bluish-black, glaucous. Wet meadows, rocky
areas and sphagnum bogs; Alaska to California ; east to the Atlantic coast.

4. Vaccinium oxycoccus L. Cranberry (Plate 16, Figure 135)
Trailing woody stems rooting at the nodes, 2-5 dm. long, leaf blades

coriaceous, ovate to acute, the margins revolute, the under surface glaucous ;
flowers 1-several, calyx lobed; corolla deeply lobed, pink; berry reddish;
usually glaucous. Bogs along the coast; Washington and Oregon. Native of
Europe; escaped from cultivation.

Vaccinium oxycoccus L. var. intermedium Gray
Similar to the species but leaves not as strongly revolute and the flowers

and berries smaller. Sphagnum bogs ; British Columbia to northwestern
Oregon.
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PRIMULACEAE. PRIMROSE FAMILY

Herbs with simple leaves; flowers 4-9-merous, generally 5-merous;
stamens as many as the corolla lobes and opposite them; fruit a capsule.
Leaves opposite or alternate 1. Lysimachia
Leaves all basal 2. Dodecatheon

1. LYSIMACHIA [Tourn.] L.
Perennial herbs, leaves opposite, alternate, or whorled; calyx 5-6-cleft;

corolla 5-7-cleft, rotate; capsule few-many-seeded.
Stems erect ; leaves lanceolate 1. L. terrestris
Stems creeping ; leaves orbicular 2. L. nummularia

1. Lysimachia terrestris (L.) B.S.P. Bulb-bearing Loosestrife or
Swamp-candles (Plate 16, Figure 137)

Stems very leafy, leaves mostly opposite, lanceolate; inflorescence a
raceme, the pedicels slender, longer than the flowers ; corolla yellow, streaked
with dark red. Occasional in bogs along the Pacific coast and throughout the
North Atlantic States.

2. Lysimachia nummularia L. Moneywort (Plate 16, Figure 136)
Creeping or trailing stems with opposite orbicular leaves, dotted with red

glands; flowers yellow, solitary in the axils of the leaves. Along stream banks
and in damp meadows. Native of Europe.

2. DODECATHEON L.
Perennial acaulescent herbs; flowers on long scapes; calyx 5-parted;

corolla 4- or 5-parted, the lobes reflexed; fruit a many-seeded capsule.
Leaves ovate to oval, abruptly narrowed to long petioles ; margins of the blades dentate,

corolla white 3. D. dentatum
Leaves oblong to oblanceolate, tapering to the petioles, margins of the blades not dentate ;

corolla not white.
The leaves glandular-pubescent on both surfaces ; corolla yellow 4. D. poeticum
The leaves glabrous to glandular-puberulent ; if puberulent, not so on both surfaces.

Margins of the blades entire ; leaves 5-15 cm. long, including the petioles
2. D. alpinum

Margins of the blades wavy ; leaves 15-40 cm. long, including the petioles
1. D. jeffreyi

1. Dodecatheon jeffreyi Van Houtte Tall Mountain Shooting Star
Leaves oblong to oblanceolate, glabrous to glandular-puberulent, margins

wavy; scapes 20 to 60 cm. high, umbels 3-15-flowered; flowers 4-5-merous;
corolla purple, sometimes yellow- or white-banded, or lobes rarely white. Wet
ground at high elevations; Oregon to California and Idaho.

2. Dodecatheon alpinum Greene Alpine Shooting Star
Leaves oblanceolate to linear-oblanceolate, nearly entire, glabrous, broad-

petioled; scapes 20-35 cm. in height; umbel 1-7-flowered, the flowers 4-
merous; corolla purplish, white-, yellow- and dark purple-banded. In wet
ground at high elevations; southern Oregon to California, Nevada and
Arizona.
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3. Dodecatheon dentatum Hook. White Shooting Star (Plate 16,
Figure 138)

Leaves ovate to oval, obtuse or acute, abruptly narrowed to the long
petioles, dentate margins, glabrous ; scapes 15-30 cm. high; flowers 5-merous,
corollas white with 1 or 2 purple dots on each lobe. British Columbia to Ore-
gon and Utah.

4. Dodecatheon poeticum Hend. Narcissus Shooting Star (Plate 16,
Figure 139)

Leaves oblanceolate, obtuse, margin wavy; glandular-puberulent on both
surfaces ; scapes 8-15 cm. long; umbel 5-10-flowered; corolla yellow with a
purple, then a white band. Along river banks; Washington to northern
Oregon.

OLEACEAE. OLIVE FA M I LY

Trees or shrubs, leaves opposite (in ours); inflorescence various; corolla
typically 4-lobed; stamens 2-4; fruit a berry, drupe, capsule or samara.

FRAXINUS [Tourn.] L.
Trees with petioled pinnate leaves; petals 2-4 or wanting; stamens 2-4;

fruit a 1-2-seeded samara.

1. Fraxinus latifolia Benth. Oregon Ash (Plate 16, Figure 140)
Tree up to 25 m. in height ; leaves odd-pinnate ; leaflets 5-7, tomentose

on lower surface, sparingly pubescent to nearly glabrous above, margins en-
tire to crenate, leaflets oblanceolate or elliptic-oblong, mostly acute; terminal
leaflet larger than the lateral ones; samaras paniculate 2.5-4.5 cm. long. Along
streams and in moist thickets; British Columbia to California, mainly west
of the Cascades.

GENTIANACEAE. GENTIAN FAMILY

Herbs (in this region), leaves opposite, alternate or whorled, estipulate;
flowers regular; calyx 4-12-toothed or -parted; corolla 4-12-lobed or -parted,
usually convolute in the bud; stamens of the same number as the corolla lobes
and alternate with them; pistil 1; ovary superior, unilocular ; fruit a capsule.
Leaves simple, opposite, plants caulescent.

Blades lanceolate to oblong-lanceolate or linear-oblong.
Leaves oblong-lanceolate, 1-2.5 cm. long, sterns 1-4 dm. high ; corolla pinkish

1. Centaurium muhlenbergii
Leaves lanceolate to linear-oblong, 2.5-8 cm. long; stems 2-12 dm. high ; corolla

blue 2. Gentiana
Blades ovate to nearly orbicular ; corolla blue 2. Gentiana

Leaves trifoliolate, basal; rhizomes thick, covered by old petiole bases 3. Menyanthes

1. CENTAURIUM Hill
Annuals or biennials with opposite, sessile or clasping leaves; herbage

glabrous; inflorescence spicate or cymose; calyx 4-5-parted; corolla 4-5-lobed,
salverform or funnel-form; stamens 4-5; capsule 2-valved.



142 AQUATIC PLANTS OF THE PACIFIC NORTHWEST

1. Centaurium muhlenbergii (Griseb.) Wright Muhlenberg's Centaury
(Plate 16, Figure 141)

Stems erect, 1-4 dm. high; leaves acute, oblong-lanceolate, 1-2.5 cm. long;
flowers sessile or nearly so; calyx lobes 8-10 mm. long; corolla pinkish, 8-12
mm. long. Wet ground; Oregon to California.

2. GENTIANA [Tourn.] L.
Annuals or perennials with opposite leaves, these mostly sessile; flowers

showy; calyx 4-7-cleft; corolla 4-7-lobed, often plaited, campanulate, funnel
form, salverform or tubular; capsule 2-valved.
Leaves lanceolate to linear-oblong, 2.5-8 cm. long ; stems 2-12 dm. tall 1. G. sceptrum
Leaves ovate to nearly orbicular, 2-4 cm. long; stems 1-3.5 dm. tall 2. G. calycosa

1. Gentiana sceptrum Griseb. King's Gentian
Perennial herbs; stems 2-12 dm. tall; leaves lanceolate to linear-oblong,

obtuse, 2.5-8 cm. long; flowers 1-several; calyx lobes unequal; corolla blue,
green-dotted within, 3-4 cm. long, funnelform; seeds winged. Boggy or
swampy ground; British Columbia to California.

2. Gentiana calycosa Griseb. Explorer's Gentian (Plate 16, Fig-
ure 142)

Perennial herbs; stems 1-3.5 dm. tall; leaves ovate to nearly orbicular,
2-4 cm. long, acute or obtuse; calyx lobes unequal; corolla deep blue, yellow-
dotted within, corolla about as long as the calyx; seeds narrowly winged. Wet
meadows, bogs and stream banks at high elevations; British Columbia to Cali-
fornia and Montana and Wyoming.

3. MENYANTHES [Tourn.] L.
Acaulescent perennials; leaves 3-f oliolate, long-petioled; inflorescence

racemose and paniculate; flowers regular ; calyx 5-parted ; corolla 5-cleft,
funnelform ; capsule indehiscent or tardily dehiscent.

1. Menyanthes trifoliata L. Buckbean (Plate 17, Figure 143)
Rhizomes thick; leaves all basal, trifoliolate, leaflets oblong to elliptic,

entire, 2-8 cm. long, petioles 3-30 cm. long; inflorescence a terminal raceme;
corolla white to pink, bearded within. Bogs and lake margins; circumpolar.

HYDROPHYLLACEAE. WATERLEAF FAMILY

Annual or perennial herbs or shrubs; inflorescence often scorpioid; calyx
and corolla usually 5-lobed; stamens usually 5; pistil 1, ovary superior (in
ours); fruit a capsule.
Leaves pinnately compound ; plants caulescent ; annual 1. Nemophila
Leaves entire ; plants acaulescent ; perennial 2. Hesperochiron

1. NEMOPHILA Nutt. ex Barton
Small annuals, usually much branched; leaves opposite or alternate or both,

variously-parted; calyx deeply divided; corolla purple to white, deciduous.



138

141

PLATE XVI

132. Vaccinium uliginosunt L. X ; 133. V. occidentale Gray X 51; 134. V. eacspito-

nn Michx. X 5 ; 135. V. oxycoccus L. X 5; 136. Lysintachia nummularia L. X a ; 137.

L. terrestris (L.) B.S.P. X 5 ; 138. Dodecatheon dentatum Hook. X 5 ; 139. D. poeticism

Hand. X 5; 140. Fra.rinus latifolia Benth. X 2/9; 141. Centattrium multlenbergii (Griseb.)

Wright X 1 ; 142. Gentiana calycosa Griseb. X 3.
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1. Nemophila parviflora Dougl. ex Benth. Small-flowered Nemophila
(Plate 17, Figure 144)

Stems slender, branched from the base, often decumbent; leaves 5 -7-
parted, appressed-hispid; corolla campanulate, exceeding the calyx, white to
pale blue. Moist meadows and damp forested areas, western Washington
and Oregon to California.

2. HESPEROCHIRON S. Wats.
Low acaulescent herbs from vertical roots; flowers borne singly on

slender scapes; calyx 5-parted, the divisions often unequal; corolla white to
bluish in color, exceeding the calyx.

1. Hesperochiron pumila (Griseb.) Porter Dwarf Hesperochiron
(Plate 17, Figure 145)

Perennial herbs, 2-12 cm. in height; leaves entire, lanceolate to obovate,
petioles about equalling the blades in length ; corolla white to pale blue with
dark veins, tube pubescent within. Wet ground, eastern Washington and
Oregon to California, east to Idaho, Arizona and Nevada.

BORAGINACEAE. BORAGE FAMILY
Herbs (ours) usually scabrous or hispid; leaves mainly alternate, simple

and mostly entire, estipulate; inflorescence of scorpioid spikes, racemes or
cymes; calyx and corolla 5-parted or -lobed; stamens 5; pistil 1; ovary su-
perior; fruit of 1-4 nutlets or a drupe.
Leaves (in the species here included) averaging less than 4 mm. in width..1. PlagiobothrysLeaves (in the species here included) averaging over 4.5 mm. wide, some much wider

2. Myosotis

1. PLAGIOBOTHRYS F. & M.
Annual or perennial herbs; leaves alternate or the basal ones opposite

or whorled; flowers in scorpioid racemes or spikes; calyx 5-cleft; corolla
white, small, fruit of 1-4 nutlets.
Herbage coarsely pubescent; upper leaves alternate, lower leaves opposite 2. P. hirtusHerbage with soft, fine pubescence.

Stems prostrate, 1-2 dm. long 1. P. leptocladusStems erect, 1.5-4.5 dm. tall 3. P. figuratus
1. Plagiobothrys leptocladus (Greene) Johnst. (Plate 17, Figure 146)

Prostrate annuals; lower leaves linear-spatulate, the upper linear to
lanceolate, leaves glabrous above, strigose beneath, racemes one-sided; calyx
4-8 mm. long; corolla 1-2 mm. wide; nutlets keeled, tuberculate and rugulose.
Wet ground; Oregon to California, Idaho and Utah.

2. Plagiobothrys hirtus (Greene) Johnst.
Stems erect or procumbent, 3-7 dm. long, hispid above to nearly glabrous

below; upper leaves alternate, the lower opposite, linear, coarsely pubescent;
racemes paired; nutlets keeled, tuberculate. Swampy ground; Oregon, westof the Cascades.
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3. Plagiobothrys figuratus (Piper) Johnst. (Plate 17, Figure 147)
Stems erect, 1.5-4.5 dm. tall ; lower leaves narrowly linear, the upper

linear to lance-linear, much shorter than the lower ; herbage strigose; racemes
paired or rarely in 3's ; calyx vinous, 3-5 mm. long; corolla 4-8 mm. wide ;
nutlets keeled, obscurely tuberculate. Wet ground; British Columbia to
Oregon.

2. MYOSOTIS [Dill.] L.
Annuals or perennials ; leaves alternate and entire; flowers small, in 1-

sided racemes ; corolla salverform, 5-lobed, white, pink or blue; fruit of 4
nutlets, these smooth.
Stems angled, plants often stoloniferous; corolla 5-9 mm. broad 1. M. scorpioides
Stems terete, plants without stolons; corolla 2.5-5 mm. long 2. M. laxa

1. Myosotis scorpioides L. Forget-me-not
Erect or decumbent perennials with slender rhizomes or stolons ; stems

tip to 5 dm. long, rooting at the nodes ; lower leaves oblanceolate to oblong,

short-petioled, upper leaves sessile; herbage pubescent; calyx lobes equal ;
corolla blue, yellow in the center, 5-9 mm. wide; nutlets angled. Wet ground
and stream banks ; native of Europe, established in Washington, Oregon and

California.

2. Myosotis laxa Lehm. Small Forget-me-not (Plate 17, Figure 148)

Decumbent perennials, stems rooting at the nodes, 1.5-5 dm. long; leaves
oblong to spatulate; petioled or sessile; herbage strigose; calyx lobes equal;
corolla light blue, yellow in the center ; nutlets convex. Marshes and stream
banks ; British Columbia to California and on the East coast.

LABIATAE. MINT FAMILY

Aromatic herbs or less often shrubs ; stems usually 4-angled; leaves op-

posite or whorled, estipulate; flowers usually irregular; calyx 5-parted, often
bilabiate ; corolla 5-lobed, bilabiate ; stamens 2 or 4 and didynamous ; pistil 1;
ovary superior, 4-lobed ; fruit of 4 1-seeded nutlets.
Stems retrorsely hispid at least on the angles; corolla strongly bilabiate 2. Stachys

Stems glabrous or pubescent but not retrorsely hispid.
Leaves glandular-punctate, at least on the under surface; calyx and corolla not dis-

tinctly bilabiate.
Plants strongly aromatic 3. Manilla

Plants not strongly aromatic 4. Lycopus

Leaves not glandular-punctate; calyx distinctly bilabiate 1. Scutellaria

1. SCUTELLARIA L.
Mostly perennial herbs, rarely annuals, sometimes shrubby; flowers axil-

lary, solitary or racemose; calyx strongly bilabiate, the lips entire; corolla
bilabiate, the tube long exserted, upper lip arched, entire or notched, lower lip

3-lobed ; stamens 4, didynamous.
Petioles 5-25 mm. long ; leaves ovate to ovate-lanceolate, 1.5-5 cm. wide; flowers in axil-

lary racemes 1. S. lateriflora
Petioles less than 5 mm. long; leaves lanceolate to oblong-ovate, 0.5-2 cm. wide; flowers

solitary in the axils of the leaves 2. S. galericulata
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1. Scutellaria lateriflora L. Mad-dog Skull Cap (Plate 17, Fig-
ure 149)

Perennials 2-15 dm. tall ; stems commonly pubescent on the angles ; leaf
blades ovate to ovate-lanceolate, 3-10 cm. long, 1.5-5 cm. wide, reduced up-
wards, the margins crenate-dentate, pubescent on the veins or entirely glab-
rous ; flowers in one-sided racemes; corolla 6-7 mm. long, blue ; nutlets smooth.
Marshy areas or moist places; British Columbia to California and across
North America.

2. Scutellaria galericulata L. Marsh Skull Cap
Perennials 2-5 dm. tall ; stems glabrous to thinly pubescent ; leaf blades

lanceolate to oblong-ovate, 2-5 cm. long, 0.5-2 cm. wide, coarsely toothed,
short-petioled ; flowers solitary ; corolla 15-20 mm. long, blue, the throat tinged
with white; nutlets rugose. Swampy areas and stream banks ; Alaska to Cali-
fornia and across the continent.

2. STACHYS [Tourn.1 L.
Annuals or perennials; herbage mostly pubescent ; flowers axillary and in

terminal spikes ; calyx unequally 5-toothed, distinctly 5-10-nerved ; corolla
strongly bilabiate, upper lip entire or notched, lower lip 3-lobed ; stamens 4,
didynamous.

Leaves, at least the lower, distinctly petioled ; herbage glabrous to hirsute.
Stems glabrous except on the angles ; leaves glabrous to thinly pubescent above,

sparingly villous below 1. S. ciliata
Stems hirsute, retrorsely hispid on the angles ; leaves villous on both surfaces

2. S. emersonii
Leaves all sessile or subsessile ; herbage villous-glandular 3. S. palustris

subsp. pilosa

1. Stachys ciliata Dougl. ex Benth. Great Hedge Nettle (Plate 17,
Figure 150)

Perennials 6-20 dm. tall ; stems nearly glabrous to retrorsely hispid on
the angles; leaves ovate, usually narrowly so, 7-12 cm. long, crenate-dentate,
nearly glabrous to thinly pubescent above, more or less villous on the under
surface ; inflorescence an interrupted spike with 4-6 flowers in a whorl; calyx
glandular-pubescent, the teeth spinose-tipped ; corolla 15-25 mm. long, red-
dish-purple in color, the lower lip surpassing the upper one. Along streams
and in moist ground ; British Columbia to Oregon, west of the Cascades.

2. Stachys emersonii Piper (Plate 17, Figure 152)
Perennials 4-8 dm. tall ; herbage hirsute, retrorsely hispid on the angles

of the stems ; leaf blades ovate-lanceolate, 5-12 cm. long; crenate-dentate; in-
florescence an interrupted spike above, often with axillary flowers below ;
calyx lobes subulate ; corolla 10-15 mm. long, reddish-purple, often mottled.
Wet ground ; Alaska to California and scattered eastward across the United
States.



PLATE XVII

143. Menyanthes trifoliate L. X 5 ; 144. Nemophila parviflora Doug!. ex Benth. X 5;
145. Hesperochiron pumila (Griseb.) Porter X 5; 146. Plagiobothrys leptocladus (Greene)
Johnst. X 5 ; 147. P. figuratus (Piper) Johnst. X 5; 148. Myosotis laxa Lehm. X 5 ; 149.
Scutellaria lateriflora L. X 5 ; 150. Stachys ciliata Dougl. ex Benth. X 5 ; 151. S. palustris
L. subsp. pilosa (Nutt.) Epling X 5; 152. S. emersonii Piper X 5.
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3. Stachys palustris L. subsp. pilosa (Nutt.) Epling Swamp Hedge
Nettle (Plate 17, Figure 151)

Perennials 3-6 dm. tall; herbage more or less villous-glandular; leaves
lanceolate or linear, crenate-serrate, 4-8 cm. long, sessile or sub-sessile, villous
on both surfaces; corolla 4-8 mm. long, pale pink or rose, veined with red.
Along streams and in wet places ; Alaska to California and eastward; in Ore-
gon east of the Cascades.

3. MENTHA [Tourn.] L.
Rhizomatous perennial herbs ; strongly aromatic; leaves usually punc-

tate; inflorescence in axillary whorls or interrupted spikes ; calyx strongly 10-
nerved; corolla nearly regular, upper lip entire or notched, lower lip 3-lobed;
stamens 4, equal ; nutlets smooth.
Herbage nearly glabrous ; inflorescence mainly spicate.

Leaves acute, oblong to lanceolate or lanceolate-ovate 1. M. piperita
Leaves, at least most of them, obtuse, ovate to nearly orbicular 2. M. citrata

Herbage pubescent ; flowers in whorls in the leaf axils.
Leaves 1-2 cm. long, reduced upwards, obtuse ; herbage canescent 3. M. pulegium
Leaves 2.5-8 cm. long, not much reduced upwards, acute ; herbage not canescent

4. M. arvensis

1. Mentha piperita L. Peppermint (Plate 18, Figure 153)
Plants 3-10 dm. tall; stems often decumbent at the base; leaves oblong to

lanceolate or lance-ovate, serrate, acute, 3-6 cm. long, 1-3 cm. wide, glabrous
or pubescent on the veins below ; inflorescence of dense, often interrupted
spikes; corolla 3.5-5 mm. in length, white, pinkish, or rose-colored. Wet areas
and stream banks ; throughout North America; native of Europe.

2. Mentha citrata Ehrh. Bergamot Mint (Plate 18, Figure 154)
Stems 3-6 dm. long, often decumbent ; leaf blades ovate to nearly orbicu-

lar, 2-5 cm. in length, margins serrate, short-petioled; flowers spicate and in
the leaf axils ; calyx teeth subulate ; corolla pink to rose-colored. Wet ground;
Washington to California; native of Europe.

3. Mentha pulegium L. Pennyroyal (Plate 18, Figure 155)
Stems 2.5-6 dm. tall, often decumbent at the base, herbage canescent,

pubescence short-villous ; leaves elliptic to nearly spatulate, serrate to entire,
short-petioled or subsessile; inflorescence in axillary whorls ; corolla purplish
to rose-colored; stamens exserted. Wet ground and at the edge of marshy
areas ; Oregon and California. Native of Europe.

4. Mentha arvensis L. Field Mint (Plate 18, Figure 156)
Stems 1-8 dm. tall, often decumbent at the base, retrorsely pubescent, at

least on the angles; leaf blades ovate to oblong-ovate, serrate, petioled, pubes-
cent ; flowers in axillary whorls; calyx teeth subulate ; corolla about 6 mm.
long, white, pink or purplish ; stamens exserted; nutlets smooth. A variable
species. Wet areas ; widespread throughout North America and in Eurasia.
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4. LYCOPUS [Tourn.] L.
Mostly rhizomatous perennials, often with tubers; leaves opposite, sharply

serrate; flowers in axillary whorls ; calyx 4-5-toothed, regular ; corolla nearly
regular; fertile stamens 2, 2 rudimentary stamens sometimes present; nutlets
smooth.
Leaves irregularly and deeply-parted to pinnatifid 3. L. americanus
Leaves serrate to serrate-dentate 1. L. uniflorus

2. L. lucidus
These species, not readily distinguishable vegetatively, may be separated in flower or

fruit, as follows :
Calyx lobes rounded or acute; fruit shorter than or nearly equalling the calyx

L. uniflorus
Calyx with subulate teeth ; fruit surpassing the calyx L. lucidus

1. Lycopus uniflorus Michx. Bugle-weed
Stems 1-6 dm. tall ; herbage glabrous to pubescent or scaberulose; leaves

lanceolate to narrowly ovate, 2-8 cm. long, 0.5-3 cm. wide, serrate-dentate;
sessile or nearly so ; corolla 2.5-3.5 mm. long, surpassing the calyx, white or
tinged with pink; staminodes usually wanting. Swampy areas, marshes, bogs

and along streams ; throughout North America.

2. Lycopus lucidus Turcz. ex Benth. Pacific Water-hoarhound
(Plate 18, Figure 157)

Stems stout, 2-8 dm. tall, pubescent, at least on the angles; leaves lance-
olate to oblong-lanceolate, 3.5-10 cm. long, 0.5-3.5 cm. wide, serrate, glabrous
or roughly pubescent, sessile or nearly so ; corolla 3-5 mm. long, nearly equal-
ling the calyx, white ; staminodes usually present, but small. Marshes, swamps
and wet ground; British Columbia to California, scattered throughout the
United States and in Asia.

3. Lycopus americanus Muhl. ex Bart. Cut-leaved Water-hoarhound
(Plate 18, Figure 158)

Stems 2-10 dm. tall; herbage glabrous to thinly pubescent ; leaves lance-
olate to lance-ovate, irregularly cleft to pinnatifid, subsessile to short-petioled,
3-8 cm. long ; corolla 2-3 mm. long, whitish, about equalling the calyx; stam-
inodes present, but small. Stream and ditch banks and in marshy areas; Brit-
ish Columbia to California and across the continent.

SOLANACEAE. NIGHTSHADE FAMILY

Herbs or shrubs with alternate estipulate leaves ; inflorescence various ;
flowers bisexual, regular or nearly so ; calyx 4-6-lobed or -parted, corolla
rotate to tubular, generally 5-lobed; stamens basically 5, if fewer, staminodia
usually present ; pistil 1; ovary superior, style 1; fruit a berry or a capsule.

SOLANUM L.
Herbs or shrubs, sometimes spiny ; leaves simple, often lobed or parted;

inflorescence cymose, umbellate, paniculate or racemose; calyx 5-parted ;
corolla rotate, 5-lobed; stamens 5; ovary 2-celled; fruit a many-seeded berry.
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1. Solanum dulcamara L. Bittersweet Nightshade
Perennials; stems usually climbing, 1-3 m. long; leaves acute or acumin-

ate, ovate in outline, often hastate or with 1-3 basal lobes ; herbage glabrous to
puberulent ; flowers in compound cymes; calyx 3-4 mm. long; corolla blue to
purplish, 10-16 mm. broad, deeply 5-cleft; fruit bright red. Along streams
and in moist thickets ; native of Europe; Washington to California and var-
ious parts of the continent.

SCROPHULARIACEAE. FIGWORT FAMILY

Herbs or shrubs with opposite or alternate estipulate leaves ; calyx 4 -5-
lobed or divided; corolla bilabiate to almost regular, usually with 4 or 5 lobes ;
stamens commonly 4, rarely 2 or 5 ; ovary superior; fruit typically a capsule.
Leaves opposite, or the upper alternate.

Stems 4-angled, square in cross-section 1. Scrophularia
Stems cylindrical not square in cross-section.

Leaves 3- or 5-nerved from the base; herbage glabrous or sticky glandular
2. Mimulus

Leaves not 3- or 5-nerved from the base.
Herbage succulent ; flowers axillary and solitary 3. Gratiola
Herbage not succulent ; flowers in axillary racemes 4. Veronica

Leaves all alternate.
The leaves compound, with many pairs of serrate pinnules 7. Pedicularis-
The leaves simple, entire or variously lobed or cleft.

Blades deeply cleft, lanceolate in outline with numerous pairs of narrow serrate
lobes 7. Pedicularis

Blades not deeply cleft, entire or with only 1-3 pairs of lobes.
Annuals; galea equalling or shorter than the lower lip 6. Orthocarpus
Perennials from a woody caudex ; galea much longer than the lower lip

5. Castilleja

1. SCROPHULARIA [Tourn.] L.
Perennial herbs with 4-angled stems and opposite leaves ; flowers in pani-

cles; sepals 5; corolla bilabiate, upper lip 3-lobed, lower lip entire ; fertile
stamens 4, 1 rudimentary stamen present; fruit a septicidal capsule.

1. Scrophularia lanceolata Pursh Hare Figwort (Plate 18, Figure
159)

Stems up to 12 dm. in height, herbage glabrous to minutely glandular-
puberulent; leaves lanceolate to ovate, sharply serrate; inflorescence narrow;
corolla maroon outside, yellowish inside. Stream banks and damp thickets ;

British Columbia to California, eastward to the Atlantic states.

2. MIMULUS L.
Annuals or perennials ; leaves opposite ; flowers axillary or racemose;

calyx 5-lobed; corolla bilabiate; stamens 4, didynamous; fruit a many-seeded
capsule.

la. Herbage glandular-pubescent.
2a. Leaves crowded at the base, entire to slightly denticulate 5. M. primuloides
2b. Leaves scattered along the stem.

3a. The leaves sessile throughout; stems erect, 2-9 dm. high, glandular-pubes-
cent 6. M. lewisii
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3b. The leaves, at least the lower, petioled,
4a. Herbage densely villous ; plants with a musky odor 2. M. moschatus
4b. Herbage not villous ; plants without a musky odor.

5a. Leaf-blades dentate to the base; stems fistulose 7. M. guttatus
5b. Leaf-blades not dentate at the base.

6a. Leaves truncate or cordate at the base 4. M. breviflorus
6b. Leaves cuneate at the base 3. M. alsinoides

lb. Herbage not glandular-pubescent.
7a. Leaves all sessile; crowded at the base; perennial from rhizomes and stolons

5. M. primuloides
7b. Leaves, at least the lower, petiolate.

8a. The lower leaves petiolate, the upper sessile, often clasping.
9a. Leaves regularly dentate; narrowly ovate; glabrous to pubescent

1. M. dentatus
9b. Leaves not dentate, only irregularly denticulate.

10a, Base of the leaves, or most of them pinnatifid, usually cordate;
annuals to 4 dm. tall 8. M. arus

10b. Base of the leaves not pinnatifid, usually cuneate, perennials up to
2.5 dm. tall 9. M. caespitosus

8b. The leaves all petiolate, petioles of the lower leaves about equal in length to
the blades, the upper petioles somewhat shorter 3. M. alsinoides

1. Mimulus dentatus Nutt. Coast Monkey-flower

Rhizomatous and stoloniferous, up to 6 dm. high though usually much

shorter ; herbage glabrous or sparingly pubescent; leaves nearly ovate, den-

tate; corolla yellow sometimes tinged with red, the lobes spreading. Wet areas

especially near the coast; Washington to California.

2. Mimulus moschatus Dougl. Musk Flower

Perennials from slender rhizomes ; plants with a musky odor; leaves

oblong-ovate, glandular-villose, dentate, short petioled; flowers axillary ; cor-

olla pale yellow with 2 red stripes. Stream banks and swampy areas ; British

Columbia to California and Montana, Utah and Colorado.

3. Mimulus alsinoides Dougl. Chickweed Monkey-flower

Annuals; herbage glabrous to glandular-pubescent ; leaves ovate or
rounded denticulate ; petioles of the lower leaves about equal in length to the

blades ; flowers axillary; corolla yellow with a purple spot on the lower lip.

Rocky areas and stream banks ; British Columbia to California.

4. Mimulus breviflorus Piper Short-flowered Monkey-flower

Slender annuals ; herbage glandular-pubescent; leaves ovate to oblanceo-

late, denticulate ; short petioled to nearly sessile; corolla light yellow. Moist

ground and stream banks ; Washington to California and Idaho.

5. Mimulus primuloides Benth. Primrose Monkey-flower (Plate 18,

Figure 160)
Perennials from slender rhizomes, stolons often produced; leaves ellip-

tic to obovate, entire or denticulate, sessile ; corolla yellow, red or brownish

dotted and hairy within. Wet ground ; Washington to California, and the

Rocky Mountain region.



PLATE XVIII

153. Mentha piperita L. X i; 154. M. citrata Ehrh. X 5; 155. M. pulegium L. X 1/9 ;156. M. arvensis L. X 5; 157. Lycopus lucidus Turcz. ex Benth. X g ; 158. L. americanusMuhl. ex Bart. X 5; 159. Scrophularia lanceolata Pursh X 3 ; 160. Mimulus primuloidesBenth. X 3 ; 161. M. laxus Penn. X A.
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6. Mimulus lewisii Pursh Great Purple Monkey-flower
Perennials, stems erect 2-9 dm. high; herbage glandular-pubescent

throughout; leaves lanceolate or oblong-elliptic, denticulate, sessile, clasping

above; corolla reddish, with yellow ridges and purple spots. Stream banks

and wet rocky cliffs; Alaska to California, Montana and Colorado.

7. Mimulus guttatus Fischer ex DC. Common Monkey-flower

Stems fistulose, sometimes stoloniferous, glabrous to glandular-pubes-

cent ; leaf-blades ovate to orbicular, dentate, the lower petioled, the upper ses-

sile; corolla yellow with reddish spots or ridges. A variable species. Wet
ground and stream banks; Alaska to California, Montana and Mexico.

8. Mimulus laxus Penn. Weak-stemmed Monkey-flower (Plate 18,

Figure 161)
Stems annual, up to 4 dm. in height, glaucous ; leaves ovate to orbic-

ular, denticulate, the lower petioled, the upper sessile; corolla yellow with

reddish spots or ridges. Rocky areas and stream banks ; Washington to Cal-

ifornia.

9. Mimulus caespitosus Greene Clustered Monkey-flower

Perennials, stems slender, up to 25 cm. high; herbage glabrous ; leaves

elliptic to ovate, petioled below, sessile above ; corolla yellow, with 2 dark
ridges and often red spots. Along streams and wet rocky cliffs ; British Co-

lumbia to California and the Rocky Mountain region.

3. GRATIOLA L.

Annual or perennial herbs with opposite succulent leaves ; flowers axil-

lary and solitary ; calyx 5-parted, the divisions unequal; corolla tubular ; 2 fer-

tile stamens and 2 rudimentary stamens often present; fruit a many-seeded,

4-valved capsule.
Leaves broader above the middle; plants 5-30 cm. in height 1. G. neglecta

Leaves broader at or below the middle; plants 3-12 cm. in height 2. G. ebracteata

1. Gratiola neglecta Torr. Obscure Hedge-hyssop (Plate 19, Fig-
ure 162)

Annuals, 5-30 cm. in height ; glandular-puberulent ; leaves oblanceolate to

spatulate, sessile, 1-4 cm. long; flowers axillary, solitary ; calyx bearing a pair

of long bracts at the base ; corolla tube yellow, the limb white. Along streams

and ditches; British Columbia to California and east to the Atlantic states.

2. Gratiola ebracteata Benth. Bractless Hedge-hyssop

Annuals, less than 12 cm. in height ; sparingly glandular-pubescent ; leaves

lanceolate-attenuate, entire, sessile ; calyx without bracts ; corolla campanulate,

more or less bilabiate, white. Wet mud near ponds or standing in shallow

water; Washington to California.
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4. VERONICA [Tourn.] L.
Annual or perennial herbs with opposite leaves, or the upper occasionally

alternate; flowers solitary in the axils or racemose; sepals 4 or 5; corolla ro-
tate, unevenly 4-lobed; stamens 2.
Leaves short-petioled, serrate 1. V. americanaLeaves sessile, entire or remotely denticulate 2. V. scutellata

1. Veronica americana (Raf.) Schwein. ex Benth. American Speedwell
(Plate 19, Figure 163)

Rhizomatous perennials 1-8 dm. tall, usually decumbent and rooting at
the base; leaves 3-8 cm. long, lanceolate to ovate, serrate ; flowers in axillary
racemes; corolla blue ; capsule orbicular, 3-4 mm. long, only slightly emargin-
ate. In ditches and along streams or springy areas; Alaska to California and
eastward to the Atlantic states.

2. Veronica scutellata L. Marsh Speedwell (Plate 19, Figure 164)
Perennials, decumbent and rooting at the base, 1-6 dm. tall, leaves linear

or lance-linear; entire to finely and remotely denticulate, sessile, racemes
axillary ; corolla blue ; capsule 4-5 mm. broad, 3-4 mm. long, emarginate. Wet
ground and marshes ; British Columbia to California and eastward across the
continent ; also in the Old World.

5. CASTILLEJA Mutis ex L. f.
Annuals or more often perennials with alternate leaves; flowers in spike-

like racemes or spikes, subtended by large, often colored, bracts; calyx cleft ;
corolla bilabiate, the galea longer than the 3-lobed lower lip; stamens 4, didy-
namous.

Leaves 5-9 cm. long, entire or rarely with 1 pair of lobes 1. C. miniataLeaves 2-3 cm. long with 1 or 2 pairs of lobes 2. C. oreopola

1. Castilleja miniata Dougl. ex Hooker Common Paint-brush
Perennial herbs 10-40 cm. tall; leaves lanceolate, usually entire, rarely

with 1 pair of lobes, 5-9 cm. long, usually glabrous; bracts broad, mostly 2-
lobed, reddish; corolla 15-30 mm. long; galea 8-20 mm. long, the lower lip
1-2 mm. long. Stream banks and mountain bogs; Alaska to California and the
Rocky Mountains.

2. Castilleja oreopola Greenm. Rosy Paint-brush (Plate 19, Fig-
ure 165

Perennials 15-30 cm. tall, glabrous or sparingly pubescent; leaves lance-
olate, 2-3 cm. long with 1 or 2 pairs of narrow lobes ; bracts foliaceous, crim-
son on the upper surface ; corolla 21-23 mm. long, the galea about one-half
that length, the lower lip rudimentary. High mountain bogs; Washington to
Oregon.
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6. ORTHOCARPUS Nutt.
Annual herbs with alternate sessile leaves; flowers in terminal spikes

surrounded by leaf-like bracts ; corolla tubular, bilabiate, the galea about equal-

ling the lower lip; stamens 4; fruit a loculicidal capsule.

Leaves glabrous, entire, narrowly linear-lanceolate 1. 0. campestris
Leaves pubescent, usually with 1-3 pairs of lobes.

Tips of the leaves obtuse, leaves linear to oblong 2. 0. castillejoides

Tips of the leaves long-attenuate, leaves narrowly lanceolate 3. 0. bracteosus

1. Orthocarpus campestris Benth.
Stems 10-25 cm. in height; leaves narrow, entire, 1.5-4 cm. long, glab-

rous ; bracts of the spikes narrow, entire ; corolla yellow or cream-colored;

lower lip trisaccate. Wet ground; Oregon to California, east of the Cascades.

2. Orthocarpus castillejoides Benth.

Stems 5-30 cm. in height; herbage pubescent ; leaves linear to oblong, ob-

tuse, entire or with 2-6 lobes, 1-5 cm. long; spike dense; bracts 3-7-lobed,

tipped with yellow or purple ; corolla yellow, tipped with purple or white. Sa-

line soil along the coast ; British Columbia to California.

3. Orthocarpus bracteosus Benth.

Herbage pubescent, sometimes hirsute; sterns 10-40 cm. high ; leaves

narrowly lanceolate, attenuate, 2-5 cm. long, the lower entire, the upper with

a pair of lateral lobes; bracts 3-parted, glandular and tinged with purple;

corolla rose-purple, the lower lip saccate. Wet ground and meadows; British

Columbia to California ; west of the Cascades in Oregon.

7. PEDICULARIS [Tourn.] L.

Perennials ; leaves alternate or basal ; flowers in racemes or spikes, these

leafy or leafy-bracted; calyx irregularly 2-5-cleft; corolla 2-lipped; stamens

4, didynamous ; fruit a loculicidal capsule.

Cauline leaves not much reduced upwards
2. P. groenlandica

Cauline leaves greatly reduced upwards.
Leaves with 12-30 pairs of serrate segments, the teeth white- callous tipped

3. P. attolcns

Leaves with 10-15 pairs of denticulate segments without callous-tips 1. P, contorta

1. Pedicularis contorta Benth. (Plate 19, Figure 166)

Stems 1.5-4 dm. in height, leaves with 10-15 pairs of segments ; the cau-

line leaves greatly reduced; corolla whitish or cream-colored, often with dark

spots. Mountain bogs; British Columbia to California, Montana and Idaho,

east of the Cascades in Oregon.

2. Pedicularis groenlandica Retz. var. surrecta (Benth.) Piper Ele-

phant's Head Pedicularis
Stems 3-7 dm. tall; leaves with 12-15 pairs of pinnules, lanceolate in out-

line, the lower 8-20 cm. long, not much reduced upwards; bracts shorter than

the flowers, glabrous ; corolla purple to violet. In mountain bogs ; Washington

to California and New Mexico and Montana.
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3. Pedicularis attolens Gray (Plate 19, Figure 167)
Slender, 2-5 dm. tall, from short rhizomes ; basal leaves crowded, divided

into 12-30 pairs of pinnules, 5-12 cm. long, leaves greatly reduced upwards ;bracts nearly equalling the flowers, tomentose ; corolla reddish, the lower lip
3-lobed, the beak approximately 5.5 mm. long. Wet ground; Oregon to Cali-
fornia.

LENTIBULARIACEAE. BLADDERWORT FAMILY
Annuals or perennials, mostly insectivorous; leaves basal or alternate,often dimorphic ; calyx 2-5-lobed ; corolla 5-lobed, bilabiate ; fertile stamens 2;

ovary superior; pistil 1; fruit a capsule.
Leaves entire; plants acaulescent

1. PinguiculaLeaves dissected; plants caulescent
2. Utricularia

1. PINGUICULA [Tourn.] L.
Low herbs; leaves all basal; succulent, slimy ; scapes with a solitary

flower ; upper lip of the corolla 2-lobed, the lower 3-lobed ; corolla with astraight spur.

1. Pinguicula vulgaris L. Butterwort
Leaves basal, 2-5.5 cm. long including the winged petiole, spatulate tolance-ovate; scapes up to 15 cm. in height ; calyx purple ; corolla violet, the

upper lip shorter than the lower ; hairy within. Bogs and swamps; southern
Oregon to California ; circumpolar.

2. UTRICULARIA L.
Stems floating or submerged; leaves variously dissected ; bladders borne

on the leaves or on root-like branches ; flowers yellow (in this region); calyx
and corolla bilabiate, the upper lip of the corolla entire and erect, the lower3-lobed; ovary superior ; fruit a 2-valved capsule.
Bladders borne on the leaves.

Leaf segments capillary 1. U. vulgarisLeaf segments flat 3. U. minorBladders borne on specialized branches distinct from the leaves 2. U. intermedia
1. Utricularia vulgaris L. Common Bladderwort (Plate 19, Fig-

ure 168)
Perennials ; stems submerged, 3-30 dm. long ; leaves much divided, thesegments bearing numerous bladders ; scapes 5-20-flowered; corolla 12-20mm. wide. Common in still or slow-moving water of ponds, ditches and

streams ; throughout North America and in the Old World.
2. Utricularia intermedia Hayne Mountain Bladderwort

Stems submerged, creeping on the bottom ; leaves crowded but alternately
arranged, dissected, the segments flat; bladders on branches distinct from theleaves ; flowers 1-5, racemose, on a long scape ; corolla yellow, spur aboutequalling the lower lip. In shallow water; Canada to California; circumboreal.
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3. Utricularia minor L. Lesser Bladderwort
Stems slender, submerged, often creeping on the bottom; leaves dis-

sected, segments flat, acuminate, bladders borne on the leaves, specialized
branches lacking; flowers 2-9 on slender scapes; corolla yellow, spur, if pres-
ent, short. Shallow water ; Canada to California ; scattered throughout North
America ; circumboreal.

PLANTAGINACEAE. PLANTAIN FAMILY

Annual or perennial herbs (in this region); leaves estipulate, opposite,
alternate or all basal, the venation often appearing parallel; inflorescence
dense, capitate or spicate; flowers minute, calyx 4-parted; corolla scarious,
3-4-lobed; stamens 1, 2 or usually 4, usually exserted; pistil 1, ovary superior ;

fruit a capsule or a nut.

PLANTAGO [Tourn.] L.
Annuals or perennials ; leaves basally clustered; scape with a terminal

spike of numerous minute flowers ; calyx and corolla persistent; stamens 2 or
4, long exserted ; fruit a few-seeded capsule.

1. Plantago major L. Common Plantain (Plate 19, Figure 169)

Perennials ; leaf blades broad, elliptic to ovate, entire or slightly toothed,

strongly 3-several-nerved, distinctly petiolate ; scapes 0.5-6 dm. tall ; spike

usually elongate; corolla lobes reflexed; stamens 4, exserted ; capsule circum-

scissile. Damp ground and occasionally in shallow water ; cosmopolitan.

RUBIACEAE. MADDER FAMILY

Herbs (in this region) with opposite or whorled usually stipulate sim-

ple leaves ; calyx and corolla 3-5-parted; stamens usually 4-5, of the same
number as the corolla lobes and alternate with them; ovary inferior ; fruit

various.

GALIUM L.
Annual or perennial herbs usually with 4-angled stems; stipules large;

flowers minute, terminal or axillary ; corolla 3-5-lobed; fruit a pair of 1-
seeded nutlets.
Sterns less than 30 cm. long, smooth or slightly scabrous on the angles 1. G. trifidion

Stems over 30 cm. long, distinctly retrosely scabrous on the angles 2. G. cymosum

1. Galium trifidum L. Small Bedstraw (Plate 19, Figure 170)

Stems weak and slender, to 30 cm. long, much branched; leaves 4 or 5

to a whorl, oblong to oblong-lanceolate, obtuse ; corolla rotate, white; nutlets

glabrous. Swampy areas; cosmopolitan in distribution.

2. Galium cymosum Wieg. Pacific Bedstraw (Plate 20, Figure 171)

Stems 30-60 cm. long, leaves 4-6 in a whorl, unequal, obtuse, oblanceo-

late; corolla white ; nutlets glabrous. Wet ground west of the Cascades ; Brit-

ish Columbia to northern Oregon.
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PLATE XIX

162. Gratiola neglecta Torr. X 163. Veronica americana (Raf.) Schwein. exBenth. X 5; 164. V. scutellata L. X 4/9; 165. Castilleja oreopola Greenni. X 5; 166. Pe-
dicularis contorta Benth. a. leaf X 5, b. flower X H; 167. P. attolens Gray X 2/9; 168.
Utricularia vulgaris L. X 5; 169. Plantago major L. X 1; 170. Galium trifidum L. X 5.
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CAPRIFOLIACEAE. HONEYSUCKLE FAMILY

Perennial herbs, shrubs or small trees with opposite leaves ; corolla ro-

tate or tubular ; stamens 4 or 5 inserted on the corolla tube ; ovary inferior;

fruit a berry or a drupe.

SAMBUCUS L.

Shrubs or trees with odd-pinnate leaves and small whitish cymose flow-

ers; calyx 3-5-lobed; corolla regular, rotate, 3-5-lobed; stamens 5; fruit a

berry-like drupe.

1. Sambucus callicarpa Greene Red Elderberry (Plate 20, Fig-

ure 172)
Shrub 2-5 in. in height; leaves of 5-7 leaflets, these lanceolate to ovate,

acuminate, serrate ; inflorescence nearly pyramidal; fruit crimson. Along

streams and wet areas ; British Columbia to California west of the Cascades.

LOBELIACEAE. LOBELIA FAMILY

Annual or perennial herbs with alternate or opposite, simple leaves (in

this region); flowers strongly bilaterally-symmetrical; coalescent anthers, fila-

ments wholly united or only free at the base; ovary inferior; fruit a capsule.

Plants flaccid, much branched; leaves narrow or thread-like; plants mostly submerged
3. Howellia aquatica

Plants not flaccid; leaves not narrow or thread-like; plants not submerged.
Leaves in a basal rosette; cauline leaves, if present, bract-like 1. Lobelia dortmanna

Leaves cauline, present and well developed 2. Downingia

1. LOBELIA [Plumier] L.

Perennial herbs or shrubs with alternate or basal leaves ; flowers axillary

or in racemes ; corolla irregular ; fruit a 2-chambered capsule.

1. Lobelia dortmanna L. Water Lobelia

Leaves narrow, lanceolate, in a basal rosette ; scape without leaves or

with only a few bract-like leaves; roots fibrous; corolla light blue. Bogs and

wet places along the Metolius River, Jefferson County, northward to British

Columbia and eastward to the eastern states.

2. DOWNINGIA Torr.
Short annuals with flexible stems ; entire leaves, at least the upper sessile ;

corolla 2-lipped, the upper 2-cleft and the lower 3-cleft ; ovary 5-parted; fruit

a 1-chambered capsule.

Upper leaves rarely over 3 mm. broad, 1-2 cm. long; stamens not exerted
1. D. willamettensis

Upper leaves usually 4-6 mm. broad, rarely less, 1-1.5 cm. long ; stamens exerted
2. D. elegans
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1. Downingia willamettensis Peck
Stems erect, simple or branched from the base, sometimes rooting at thenodes; corolla bright blue, except for a blotch of yellow, white or orange atthe throat; stamens not exerted. Moist ground; Oregon and Washington.

2. Downingia elegans (Dougl.) Torr. (Plate 20, Figure 173)
Stems erect, simple or branched from the base; roots coarsely fibrous ormuch branched tap roots, sometimes rooting at the nodes ; the upper leaves4-6 mm. broad, rarely less, 1-1.5 cm. long; corolla bright blue with white and

yellow markings at the throat. Widespread in ponds, ditches and moist places ;Washington to Idaho and California.

3. HOWELLIA Gray
Aquatic or subaquatic annuals, leaves thread-like and flaccid; flowers

axillary, small; calyx-tube united with the ovary, 5-lobed; stamens 5, two of
them shorter than the other three ; seeds large.

1. Howellia aquatica Gray
Plants flaccid; leaves thread-like, the upper sometimes with a few slender

teeth ; flowers axillary, scattered throughout the plant on stout pedicels; seedsbrown. Rooted on pond or stream bottoms; northern Idaho, Washington, andOregon in the Willamette Valley.

COMPOSITAE. COMPOSITE FAMILY
Herbs, shrubs or rarely trees; leaves estipulate; flowers in a head on a

common receptable subtended by an involucre; heads discoid, ligulate or radi-ate; anthers united to form a tube ; ovary inferior; fruit an achene usually
bearing a pappus (the modified calyx-limb).
Leaves alternate throughout.

Herbage white-tomentose ; leaves sessile 1. GnaPhaliumHerbage glabrous, at least at maturity, but never white-tomentose.
Leaves all sessile ; plants weak, 8-20 cm. in height, stems often decumbent androoting at the nodes 5. CotulaLeaves, at least the lower, long-petioled ; plants robust, 30-200 cm. in height

7. SenecioLeaves opposite, the upper rarely alternate.
The leaves entire, simple, at least some of them connate at the base; plants succulent.

Leaves remote, stems rooting at the nodes ; annuals 3. LastheniaLeaves dense; plant rhizomatous ; perennials 4. JaumeaThe leaves serrate (some species with compound leaves), plants not succulent.Herbage glandular, usually villous ; leaves not much reduced upwards_. 6, Arnica
Herbage not glandular, usually glabrous 2. Bidens

1. GNAPHALIUM L.
Annuals or perennials; herbage white-tomentose; leaves alternate, entire,

sessile or decurrent ; heads discoid; bracts imbricate, more or less scarious ;
flowers white or yellowish; pappus of barbellate bristles.
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1. Gnaphalium uliginosum L. Marsh Cudweed

Annuals ; herbage white-tomentose; leaves linear to linear-oblanceolate ;

heads capitate, leafy-bracted; involucral bracts brownish; pappus bristles

united at the base. Along streams and in wet ground; British Columbia to

Oregon; scattered across the continent ; native of Europe.

2. BIDENS L.
Herbs or shrubs; leaves opposite ; heads radiate or discoid; involucral

bracts in 2 rows, dimorphic, the outer foliaceous, the inner shorter and mem-

branous ; rays, when present, usually yellow, rarely pinkish or white; pappus

scale-like or of awns, rarely absent.
Leaves dimorphic, the lower submerged and filiform-dissected; the upper emersed and

simple
4. B. beckii

Leaves similar, none of them filiform-dissected.
The leaves simple, sessile

3. B. cernua

The leaves pinnately compound, pctioled
1. B. frondosa

2. B. vulgata

These species, not readily distinguishable vegetatively, may be separated in flower

as follows:
Outer involucral bracts 5-8; disk flowers yellow-orange B. frondosa
Outer involucral bracts 10-16; disk flowers pale yellow B, vulgata

1. Bidens frondcsa L. Beggar-ticks (Plate 20, Figure 174)

Annuals 4-12 dm. high; leaves pinnately compound, petioled; leaflets 3-5,

these lanceolate and serrate ; heads nearly discoid; involucral bracts herba-

ceous, the outer 5-8; achenes cuneate, flattened; pappus of 2 barbed awns.

Wet ground; British Columbia to California, across the continent and in

Europe.

2. Bidens vulgata Greene Western Beggar-ticks

Stout annuals with pinnately compound leaves, leaflets 3-5; involucral

bracts leafy, the outer 10-16 ; rays, if present, 1-5; achenes broadly cuneate to

obovate, flattened; awns 2, barbed. Wet ground; British Columbia to Califor-

nia and eastward to the Atlantic coast.

3. Bidens cernua L. Stick-tight (Plate 20, Figure 175)

Annuals up to 10 dm. in height; stems glabrous, lanceolate, serrate, 4-20

cm. long; rays broad, 6-8; achenes longer than the pappus, striate ; pappus of

2-4 awns. Low wet areas ; British Columbia to California, across the continent

and in the Old World.

4. Bidens beckii Torr. (Plate 20, Figure 176)
Perennials; lower leaves submerged, these filiforrn-dissected, the upper

leaves emersed, simple, lanceolate to ovate, serrate ; heads solitary, rays 1-1.5

cm. long, few; achenes shorter than the pappus which is of 3-6 awns. Still or

slow moving water ; Manitoba and Missouri east to Quebec and New Jersey;

also British Columbia to Oregon, though probably introduced in the west.
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3. LASTHENIA Cass.
Annual succulent herbs with opposite leaves ; heads radiate ; involucre of

5-15 united bracts; rays few, yellow ; pappus, if present, of several scales.
1. Lasthenia glaberrima DC. (Plate 20, Figure 177)

Weak stems, rooting at the nodes, leaves linear, obtuse; heads few, in-
volucre toothed; rays small, achenes flattened, pappus of scales. Moist ground,
Washington to California ; mostly west of the Cascades.

4. JAUMEA Pers.
Perennials with opposite, fleshy, entire leaves, these joined at the base ;heads discoid or more often radiate ; involucre of broad, imbricated bracts, the

outer series fleshy; rays rather short, yellow; pappus of bristles, scales, or
absent.

1. Jaumea carnosa (Less.) Gray
Weak succulent stems from rhizomes; leaves linear-oblong to linear-

spatulate, obtuse, 2-6 mm. wide ; heads usually solitary ; rays 9-12 ; involucral
bracts broad, few, pink-tinged ; achenes linear, 10-nerved; pappus absent. In
marshes, especially along the coast ; British Columbia to California.

5. COTULA L.
Mostly annual herbs with alternate leaves ; heads discoid ; involucralbracts in 2 series, the margins scarious; corollas yellow ; pappus usually

absent.

1. Cotula coronopifolia L. Brass Buttons
Perennials; herbage glabrous ; stems weak, often decumbent and rooting

at the nodes ; leaves sessile, entire to pinnatifid, lanceolate to linear ; heads
terminal and solitary on the branches ; achenes flattened ; pappus none. In
marshes along the coast, rarely inland in saline ground; British Columbia to
California; native of South Africa.

6. ARNICA L.
Perennial herbs; leaves opposite, or the upper occasionally alternate ;

herbage glandular ; heads radiate or discoid, rays, if present, yellowish, involu-
cral bracts equal or nearly so; pappus a single row of barbellate or subplumosebristles.

1. Arnica amplexicaulis Nutt.
Perennials, 3-8 dm. high, from stout rhizomes ; herbage glandular, usually

villous but occasionally nearly glabrous ; leaves not greatly reduced upwards,
lanceolate to ovate, at least the upper sessile, the margins dentate; heads 1-6 ;involucral bracts glandular-villous ; achenes pubescent; pappus brown, sub-
plumose. Wet ground and stream banks ; Alaska to California and east to
Rocky Mountain region.
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7. SENECIO L.

Herbs or shrubs with alternate leaves ; heads radiate or less often dis-

coid, the rays, when present, usually yellow ; involucral bracts nearly equal in

length, in 1 or 2 rows; pappus of abundant white, soft, entire, or barbellulate

bristles.
Cauline leaves numerous, only gradually reduced, lower leaves triangular in outline, ser-

rate
1. S. triangularis

Cauline leaves few, greatly reduced, lower leaves lance-linear to ovate or oblong, usually

entire
2. S. hydrophilus

1. Senecio triangularis Hook. Spear-head Senecio (Plate 20, Fig-

ure 178)
Stems stout, herbage usually glabrous at maturity, pubescent when

young; leaves not greatly reduced upwards, the lower ones petioled, triangular,

the upper narrowly triangular and often sessile, serrate; rays 5-10. Moist

ground along streams; Alaska to California, Colorado and New Mexico.

2. Senecio hydrophilus Nutt. Great Swamp Senecio (Plate 20,

Figure 179)
Stems fistulose, herbage glabrous and glaucous ; leaves more or less suc-

culent, usually entire, the lower leaves long petioled, the leaves greatly re-

duced upwards and becoming sessile; heads numerous; involucral bracts

broad, black-tipped; rays, if present, 1-5. Swampy areas ; British Columbia to

California ; Montana to Colorado.
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PLATE XX

171. Galium cymosum Wieg. X 5; 172. Sambucus callicarpa Greene X ; 173. Dozcn-ingia elegans (Doug1.) Torr. X 5; 174. Bidens frondosa L. X 5 ; 175. B. cernua L. X ;176. B. beckii Torr. X a ; 177. Lasthenia glaberrima DC. X 5 ; 178. Senecio triangularisX 5; 179. S. hydrophilus Nutt. X
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ACAULESCENT : stemless, or apparently so, with the leaves all basal.

ACHENE : a dry indehiscent, 1-seeded fruit.
ACTINOMORPHIC: regular ; radially symmetrical.
ACUMINATE : gradually tapering to the apex.
ACUTE : sharp-pointed.
ADNATE : united ; generally referring to the union of two different kinds of

organs.
ALLIACEOUS having the taste or smell of onion.
ALVEOLATE : marked with a honey-combed effect.
ANDROGYNOUS: staminate flowers borne above the pistillate flowers.
ANNUAL : completing the life cycle in one year or one season.

ANTHERIDIUM : the sperm-bearing organ, a term used primarily in plants
other than Spermatophytes.

ANTHESIS : flowering.
ARCHEGONIUM : the egg-bearing organ, a term used principally in Bryophytes

and Pteridophytes.
ATTENUATE slenderly tapering to the tip.
AURICLE: an ear-shaped appendage.
AWN : a bristle-like appendage.
Axis : the main or central elongated portion (e.g. of a compound leaf or in-

florescence ; or of a "leafy" thallus.)
BARBELLATE : minutely barbed with stiff short hairs.
BERRY: a fruit of which the pericarp is fleshy and pulpy ; 1-many-seeded.
BILABIATE : two-lipped.
BLADE : the expanded portion of a leaf or petal or sepal.
BRACT : a modified leaf subtending a flower.
BRACTLET : a bract on a secondary axis of an inflorescence.

CALLUS : a protrusion at the base, as below the lemma in Gramineae.

CALYX : the outermost series of the floral envelope ; the sepals collectively.
CAMPANULATE : bell-shaped.
CANALicuLATE: channeled.
CAPITATE : having the form of a head ; dense compact cluster.
CAPSULE: dry dehiscent fruit formed from a compound pistil.
CARPEL: a simple pistil or a single unit of a compound pistil.
CARYOPSIS : a grain ; the seed-like fruit of Gramineae.
CATKIN : ament ; a scaly-bracted spike-like inflorescence of cymules.

CAUDEX : vertical underground stem of an herbaceous perennial.
CAULESCENT : having a stem above ground.
CIRCINATE : coiled from the top downward.
CIRCUMSCISSILE : dehiscing transversely ; the top coming open like a lid.

CLASPING : partly or completely surrounding the stem.

CLAVATE : club-shaped.
COALESCENT : fused.
COLLAR: junction between the blade and the sheath of a leaf.
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COMOSE : having a tuft of hairs.
CONNATE: united ; joined ; generally referring to the union of similar struc-

tures, especially leaves.
CONVOLUTE : rolled, with margins overlapping.
CORDATE : heart-shaped.
CORIACEOUS : of a leathery texture.
CORM : enlarged fleshy underground stem, bulb-like, but solid.
COROLLA: the inner of the 2 series of the floral envelope ; the petals collec-

tively.
CORYMB : short, broad,flattened indeterminate inflorescence.
CRENATE : dentate with rounded teeth.
CuLm : the stem in Gramineae and Cyperaceae.
CUNEATE : wedge-shaped.
CUPULE : a cup-like structure, found on the gametophytes of some liverworts,

containing vegetative reproductive bodies (gemmae).
CYME : broad and flattish determinate inflorescence.
DECIDUOUS: falling annually.
DECOMPOUND : more than once compound.
DECUMBENT: reclining, with the tips ascending.
DEHISCENT: regularly opening.
DENTATE : toothed, usually sharply so.
DENTICULATE : finely dentate.
DIADELPHOUS : having stamens united by filaments into 2 sets.
DICHOTOMOUS : regularly forked in pairs.
DIDYNAMOUS: 4 stamens in 2 pairs of unequal length.
DIMORPHIC: having 2 forms.
DIOECIOUS: with the staminate and pistillate flowers on separate plants.
DISCOID : with only disc flowers present (Compositate).
DISTICHOUS : 2-ranked.
DORSIVENTRAL : flattened, having distinct dorsal and ventral surfaces.
DRUPE: fleshy fruit with a hard or stony inner layer enclosing the seed.
ELATER : a ribbon-like band attached to, or free from, and enclosed with the

spores ; an aid in dispersal.
ELLIPTIC: oval in outline, widest near the middle and narrowed to rounded

ends.
ENSIFORM : sword-shaped.
ENTIRE : margins without teeth or divisions.
EQUITANT : overlapping in 2 ranks.
EROSE : finely and irregularly jagged.
EsTiPuLATE: without stipules.
EXFOLIATING: coming off in shreds or plates.
FIBRILLOSE : in Carex, result of the disintegration of old leaf sheaths, dor-

sally, leaving the cord-like veins as coarse fibers.
FILAMENTOSE : in Carex, referring to the horizontal series of hair-like fila-

ments left after cross-splitting of the scarious ventral surface of old leaf
sheaths.
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FILIFORM : threadlike.
FimBRIATE fringed.
FISTULOSE hollow, as said of stems.
FLORET : small individual flower, usually of dense inflorescences.
FOLIATE : referring to leaves.
FOLIOLATE : referring to leaflets.
FOLLICLE: dry fruit from a simple pistil, dehiscent by a single suture.

FROND: leaf of a fern.
FUGACIOUS : early deciduous.
FUSIFORM spindle-shaped.

GALEA : modified upper lip of the corolla as in some members of Scrophularia-

ceae.
GEM MAE : bud-like vegetative reproductive bodies produced on the gameto-

phytes of some liverworts.
GEN-1=Am : abruptly bent.
GLABROUS : smooth, not rough or pubescent.
GEADIATE : sword-shaped.
GLAUCOUS : covered by a whitish bloom.
GLUME : bract at the base of a spikelet in Gramineae.
GYNAECANDROUS having pistillate flowers or inflorescence above the stam-

inate.
HASTATE : shaped like an arrowhead.
HIRSUTE: having pubescence of coarse, stiff hairs.

HISPID : having pubescence of rigid or bristly hairs.
HYALINE : transparent or translucent.
HYGROSCOPIC : expanding or contracting in the presence or absence of water.

HYPANTIIIUM fused floral tube (basal part of the sepals, petals and stamens,

and often the lower part of the pistil and/or receptacle).
HYPOGEAN : remaining or growing below ground.
HYPOGYNOUS : borne on the receptacle below the ovary.

I M BRICATE : overlapping.
INDEHISCENT : not regularly opening.
INDURATE: hard.
INDITsfum : the covering over the sporangia in ferns.
INFLORESCENCE : arrangement of the flowers on a plant.

INTERNODE : the portion of the stem between 2 nodes.

INVOLUCEL : a secondary involucre.
INVOLUCRE : a collection of bracts below a flower or a head of flowers.

INVOLUTE : rolled towards the center.

KEEL : a dorsal ridge ; also the 2 front partially fused petals in Leguminosae.

LACERATE : irregularly cleft or cut.
LAMELLATE : with cross partitions.
LANCEOLATE : several times longer than wide, broadest near the middle and

narrowed to the apex.
LEGUME : a simple fruit dehiscing on both sutures.
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LEMMA: the lower of the 2 bracts enclosing the flower in Gramineae.
LENTICEL : a cortical pore on a woody twig, generally formed beneath a stomaand with a corky rim.
LIGULE : a strap-shaped corolla as in Compositae; an extension at the top ofthe sheath in Gramineae and Cyperaceae.
LINEAR : long and narrow with the sides nearly parallel.
LOBE: a segment, usually rounded; cut less than half way to the middle of anorgan.
LOMENT : a pod with constrictions between the seeds.
LvRATE : with a large terminal leaflet.
MEGASPORE: the larger of 2 sizes of spores in a given species ; this spore givesrise to the female gametophyte.
MERICARP : dry, indehiscent, 1-seeded, 1-carpelled unit of a schizocarp.
MICROSPORE : the smaller of 2 sizes of spores in a given species, giving rise tothe male gametophyte.
MONADELPHOUS : having stamens united by the filaments to form a tube.
MONOECIOUS : having staminate and pistillate flowers on the same plant.
MUCRONATE : tipped by a short abrupt point.
NERVE : see vein.
NODE: point on a stem bearing a leaf.
NODULOSE: (in Cyperaceae) bearing small but conspicuous knot-like struc-tures.
NUT: an indehiscent, 1-celled, 1-seeded, bony fruit.
OBLANCEOLATE : lanceolate with the broadest part near the apex.
OBOVATE : inverted ovate.
OBTUSE : blunt or rounded at the end.
ORBICULAR : circular.
OVATE : broadest end near the base.
PALEA : upper bract enclosing the flower in Gramineae.
PANICLE : a compound raceme.
PAPILLOSE : having minute protuberances.
PAPPUS : modified calyx or corolla of Compositae.
PAPULA : minute nipple-like protuberance (plural : papulae).
PEDICEL : the stalk of a single flower.
PEDUNCLE : primary flower-stalk, supporting a cluster of flowers or a solitaryflower.
PELTATE : with the stalk attached inside the margin.
PERENNIAL: lasting year after year.
PERFECT (flower) : with both pistil and stamens.
PERIANTH : the floral envelope ; calyx and corolla collectively.
PERIGYNIUM : the sheath surrounding the fruit in Carex.
PERISTOME: a ring of teeth surrounding the opening in the capsule (moss).
PILOSE : with pubescence of soft hairs.
PINNA : the primary division of a leaf ; a leaflet of a compound leaf.
PINNATE : compound, with leaflets arranged on each side of a common axis.
PINNATIFID : pinnately cleft or parted.
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PINNULE : a secondary pinna.
PISTILLATE: female flower ; having a pistil but no fertile stamens.

PLAITED: pleated.
PLUMOSE: with fine hairs; featherlike.
PROCUMBENT : lying flat, but not rooting.
PROLIFEROUS : reproducing vegetatively ; developing leafy shoots from the

flower head.
PUBERULENT : minutely pubescent.
PUBESCENT : having hairs.
PUNCTATE : dotted.

RACEME : indeterminate inflorescence of pediceled flowers arranged on a com-

mon axis.
RACHILLA a secondary axis.
RAcms : axis of a spike or a compound leaf.
RADIATE : having ray flowers (Compositae).
RENIEORM : kidney-shaped.
RETICULATE : netted.
RETRORSE : pointing downward or backward from tip.
REVOLUTE : rolled backward ; the margins rolled toward the lower surface.
RHIZOME : underground stem.
RUGULOSE : wrinkled.

SACCATE :
SAGITTATE : shaped like an arrowhead.
SAMARA : indehiscent winged fruit.
SCABERULOUS : minutely roughened.
SCABROUS : rough to touch.
SCAPE : leafless peduncle.
SCABIOUS : nong-reen ; membranaceous or more or less translucent.
SCHIZOCARP : dry dehiscent fruit splitting into mericarps.
SCORPIOID: circinately coiled.
SEPTATE: with partitions ; having short or long horizontal partition-like lines

evident in leaf blades and sheaths (Cyperaceae and Juncaceae).
SEPTATE NODULOSE: (in Cyperaceae) with nodules slightly elongated hori-

zontally.
SERRATE : with saw-toothed margins.
SERRLTLATE : minutely serrate.
SESSILE : without a stalk or petiole.
SETA: stalk of the sporophyte in liverworts and mosses.
SETACEOUS : with bristles.
SHEATH : tubular envelope ; lower part of a leaf in Gramineae, Cyperaceae

and Juncaceae.
SILICLE : the fruit of some members of Cruciferae, usually less than twice as

long as wide.
SILIOITE : the fruit of some members of Cruciferae, more than twice as long

as wide.
SINUATE : having a deeply wavy margin.
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SINUS: cleft between 2 lobes.
SORUS : cluster of sporangia (ferns) ; (plural ; sori).
SPADIX : fleshy spike, as in Araceae.
SPATHE : bract or leaf surrounding the spadix.
SPATULATE : rounded at the apex and narrowed downward ; spoon-shaped.
SPIKE : inflorescence with sessile flowers along a common axis.
SPORANGIUM : spore case ; encloses the spores.
SPOROCARP : the receptacle containing sporangia.
STAMEN : the pollen-bearing organ of a flower ; typically composed of anther

and filament.
STAMINATE : having stamens and no pistil ; male flower.
STAmiNoDrum : a rudimentary stamen (plural: staminodia).
STELLATE : star-shaped.
STIPE : stalk-like support of an organ.
STIPULE: 2 appendages, free or fused, at the base of a petiole.
STOLON : a runner rooting at the nodes.
STRIATE : marked with longitudinal lines or ridges.
SUBULATE : awl-shaped.
SUCCULENT : fleshy ; juicy.

TERETE : circular in cross section ; cylindrical.
THALLUS : cellular plant body not differentiated into leaf, stems and roots
TomENTOSE : densely pubescent with hairs ; wool-like.
TRUNCATE : straight across at the end.
TUBERCULATE : having small, rounded protuberances.
TURION : a specialized leafy shoot produced from a rhizome.
UMBEL: an inflorescence in which the peduncles or pedicels come off at a

common point.
UNDULATE: wavy margins ; not as strongly wavy as sinuate.
UNILOCULAR : with a single chamber.
URCEOLATE : urn-shaped.
UTRICLE: 1-seeded fruit, usually thin walled and more or less flattened.
VEIN: nerve ; a strand of conducting or supporting tissue visible on the sur-

f ace.
VELUM : a membranous covering as in Isoetes.
VENATION : the arrangement of the fibrovascular bundles in leaves.
VERNATIoN : the arrangement of leaves in the bud.
VESTIGIAL: imperfectly developed ; non-functional.
VILLous: with pubescence of soft, long hairs ; (villose).
ZYGOMORPHIC : irregular; bilaterally symmetrical.
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Acer, 126 Athyrium, 24
circinatum, 126 filix-femina, 24

glabrum, 127 Atriplex, 101
subsp. douglasii, 127 patula, 101

A CERA CEA E, 126 Aveneae, 49

Aconitum, 111 Avens
columbianum, 111 Large-leaved, 122

Adder's-tongue Family, 24 Awlwort

Adiantum, 25 Water, 111
pedatum var. aleuticum, 25 Azolla, 25

Agrostideae, 49 filiculoides, 27

Agrostis, 50
longiligula, 51 Beard-grass, 51

oregonensis, 50 Annual, 51

pallens, 50 Beckmannia, 53

palustris, 50 syzigachne, 53

thurberiana, 50 Bedstraw

AIZOACEAE, 101 Pacific, 157

Alder Small, 157

Red, 97 Beggar-ticks, 161

White, 97 Western, 161

Alisma, 39 Bent-grass

geyeri, 39 Creeping, 50

plantago-aquatica, 39 Oregon, 50

ALISMACEAE, 39 Pacific, 51

Al lium, 91 Sea-shore, 50

validum, 92 Betula, 95

Alnus, 97 fontinalis, 97

oregona, 97 glandulosa, 95

rhombifolia, 97 pumila, 97

Alopecurus, 51 var. glandulifera, 97

aequalis, 51 BETULACEAE, 95

carolinianus, 51 Bidens, 161

Alpine Bistort, 99 beckii, 161

Ammania, 128 cernua, 161

coccinea, 129 frondosa, 161

Long-leaved, 129 vulgata, 161

Anthoceros, 22 Birch
ANTHOCEROTACEAE, 22 Glandular, 95

ARACEAE, 84 Scrub, 95

Arnica, 162 Water, 97

amplexicaulis, 162 Western Low, 97

Arrow-grass Birch Family, 95

Seaside, 38 Bistort
Three-ribbed, 38 Alpine, 99

Arrow-grass Family, 36 Bitter Cress

Arrowhead Brewer's, 113

Arum-leaved, 40 Large Mountain, 113

Broad-leaved, 39 Western, 113

Arum Family, 84 Willamette Valley, 113

Ash Bladderwort

Oregon, 141 Common, 156

Aspen Lesser, 157

Quaking, 94 Mountain, 156
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Bladderwort Family, 156
Blasia, 20

pusilla, 20
Boisduvalia, 130

glabella, 130
stricta, 130

Borage Family, 144
BORAGINACEAE, 144
Borax Weed, 100
Botrychium, 24

silaifolium, 24
Boykinia, 117

Large-flowered, 117
major, 117

Brasenia, 105
schreberi, 106

Brass Buttons, 162
Buckbean, 142
BUCKWHEAT FAMILY, 98
Bugle-weed, 149
Bulrush

American Great, 64
Marsh, 64
Pale, 65
Small-fruited, 65

Burnet
Red, 123

Bur-reed
Broad-fruited, 30
Greene's, 30
Narrow-leaved, 30
Northern, 31
Small, 31

Bur-reed Family, 29
Buttercup

Blue Mountain, 108
Celery-leaved, 108
Cursed, 108
Lobb's Water, 107
Plantain-leaved, 108
Seaside, 107
Smaller Creeping, 107
Stiff-leaved Water, 107
Western Swamp, 108
Yellow Water, 107

Buttercup Family, 106
Butterwort, 156

CABOMBACEAE, 105
Calamagrostis, 49

inexpansa, 49
neglecta, 50
scribneri, 49

CALLITRICHACEAE, 124
Callitriche, 126

hermaphroditica, 126
marginata, 126
palustris, 126

OF THE PACIFIC NORTHWEST

Caltha, 109
asarifolia, 109
biflora, 111
Heart-leaved, 111
leptosepala, 111

Canary-grass
Reed, 53

CAPRIFOLIACEAE, 159
Cardamine, 112

breweri, 113
lyallii, 113
occidentalis, 113
penduliflora, 113

Carex, 66
ablata, 75
angustior, 72
aquatilis, 78
arcta, 71
atherodes, 81
breviligulata, 69
brunnescens, 70
buxbaumii, 76
campylocarpa, 77
canescens, 71
comosa, 80
cusickii, 70
diandra, 69
disperma, 70
eurycarpa, 79
exsiccata, 82
hassei, 74
hindsii, 77
hystricina, 80
illota, 72
kelloggii, 77
laeviculmis, 71
lanuginosa, 75
lasiocarpa, 76
leptalea, 74
limosa, 76
livida, 74
lyngbyei, 79
nebraskensis, 77
nudata, 79
obnupta, 80
ormantha, 71
phyllomanica, 72
retrorsa, 82
rostrata, 82
sheldonii, 81
sitchensis, 78
stipata, 70
suborbiculata, 78
tracyi, 74
vesicaria, 81
vicaria, 68
viridula, 75
vulpinoidea, 69
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Carpet-weed, 101 Cotton-grass
Carpet-weed Family, 101 Russet, 62

Carrot Family, 132 Tall, 62
CARYOPHYLLACEAE, 102 Cottonwood

Castillej a, 154 Black, 94

miniata, 154 Cotula, 162

oreopola, 154 coronopifolia, 162

Catabrosa, 46 Coyote-thistle, 133

aquatica, 46 Cranberry, 139

Cat-tail Cress

Broad-leaved, 29 Marsh Yellow, 112

Narrow-leaved, 29
Spreading Yellow, 112

Cat-tail Family, 29 Water, 112

Celery
Western Yellow, 112

Water, 135 CRUCIFERAE, 111

Centaurium, 141 Cudweed

muhlenbergii, 142 Marsh, 161

Centaury Currant
Muhlenberg's, 142 Golden, 119

CERATOPHYLLACEAE, 105 Prickly, 119

Ceratophyllum, 105 Stink, 119

demersum, 105 Trailing Black, 119

CHENOPODIACEAE, 100 Western Black, 119

Chenopodium, 100 Cut-grass
ambrosioides, 100 Rice, 54

Chickweed
CYPERACEAE, 57

Low, 103 Cyperus, 57

Water, 102 acuminatus, 58

Chiloscyphus, 21 aristatus, 58

rivularis, 21 Bristly, 58

Chlorideae, 52 bushii, 58

Chrysosplenium, 117 erythrorhizos, 59

glechomaefolium, 117 esculentus, 58

Cicuta, 133
Red-rooted, 59

douglasii, 135
Straw-colored, 59

Cinquefoil
strigosus, 59

Marsh, 122
Stream-bank, 122 Damasonium, 40

Circaea, 131
call fornicum, 40

pacifica, 131
Darlingtonia, 113

Clover
cali fornica, 113

Fern, 25
Deschampsia, 49

Marsh, 124
caespitosa, 49

Club-rush
danthonioides, 49

Low, 63
Dichelyma, 23

Nevada, 64
Diplophyllum, 22

Water, 63
Distichlis, 47

COMPOSITAE, 160
spicata, 47
stricta, 47

Composite Family, 160 Ditch-grass, 35
Conocephalum, 19 Dock

conicum, 19 Slender Meadow, 98

Cord-grass Dodecatheon, 140
Alkali, 53 alpinum, 140

CORNACEAE, 135 dentatum, 141

Cornus, 135 jeffreyi, 140

stolonifera, 136 poeticum, 141
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Dogwood Eragrostis, 46American, 136 hypnoides, 46
Dogwood Family, 135 lutescens, 46
Downingia, 159 ERICACEAE, 136

elegans, 160 Eriophorum, 61
willamettensis, 160 angustifolium, 62Drepanocladus, 23 chamissonis, 62Drosera, 114 gracile, 62
longifolia, 114 Eryngium, 133
rotundifolia, 114 articulatum, 133

DROSERACEAE, 114 petiolatum, 133Duckweed Eryngo
Fern, 27 Blue-topped, 133Greater, 84 Coyoto-thistle, 133
Ivy-leaved, 85 Oregon, 133Lesser, 85 Evening Primrose Family, 129

Duckweed Family, 84
Dulichium, 65 Fern

arundinaceum, 66 Adder's-tongue, 24
Clover, 25

Echinochloa, 55 Duckweed, 27
Fern Family, 24crusgalli, 55
Festuceae, 45Eel-grass, 35
FigwortElderberry

Hare, 150Red, 159
Figwort Family, 150Eleocharis, 59
FONTINALACEAE, 22acicularis, 60
Fontinalis, 23bella, 60
Forget-me-not, 145engelmannii, 61

Small, 145var. monticola, 61
Foxtailmacrostachya, 61

Meadow, 51obtusa, 61
Little Meadow, 51parvula, 60

Fraxinus, 141pauciflora, 60
latifolia, 141var. suksdorfiana, 60

Frog's-bit Family, 40rostellata, 60
Elodea, 40 Galium, 157

canadensis, 40 cymosum, 157
densa, 40 trifidum, 157

Elymus, 47 Gaultheria, 137
triticoides, 47 humifusa, 137

Enchanter's Nightshade ovatifolia, 137Western, 131 shallon, 137Epilobium, 130 Gentian
glaberrimum, 130 Explorer's, 142
glandulosum, 130 King's, 142
hornemannii, 131 Gentiana, 142
luteum, 130 calycosa, 142Epipactis, 92 sceptrum, 142gigantea, 94 GENTIANACEAE, 141EQUISETACEAE, 27 Gentian Family, 141Equisetum, 27 Geocalyx, 22
arvense, 27 graveolens, 22fluviatile, 27 Geum, 122
hyemale, 28

macrophyllum, 122var. elatum, 28 strictum, 123palustre, 27 Giant Helleborine, 94



Glasswort
Woody, 101

Glyceria, 45
borealis, 45
elata, 46
grandis, 45
leptostachya, 45
occidentalis, 45
pauciflora, 45
striata, 45

Gnaphalium, 160
uliginosum, 161

Gooseberry
Inland Black, 118
Klamath, 119
Snake River, 118
Umatilla, 118
White-stemmed, 118

Goosefoot Family, 100
GRAMINEAE, 41
Grass

Barnyard, 55
Slough, 53

Grass Family, 41
Grass -of- Parnassus

Fringed, 121
Grass-of-Parnassus Family,
Gratiola, 153

ebracteata, 153
neglecta, 153

Gyrothyra, 21
tmderwoodiana, 21

Hairgrass
Annual, 49
Tufted, 49

HALORAGACEAE, 131
Heath Family, 136
Hedge-hyssop

Bractless, 153
Obscure, 153

Heleochloa, 52
alopecuroides, 52

Hellebore
California False, 91
Green false, 91
Tailed false, 91

Helleborine
Giant, 94

Hesperochiron, 144
Dwarf, 144
pumila, 144

Hippuris, 131
vulgaris, 131

Honeysuckle Family, 159
Hordeae, 47
Hornwort, 105
Hornwort Family, 105
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Horsetail
Common, 27
Marsh, 27
Swamp, 27

Horsetail Family, 27
Howellia, 160

aquatica, 160
Huckleberry

Bog, 139
Dwarf, 139
Western, 139

HYDROCHARITACEAE, 40
Hydrocotyle, 135

ranunculoides, 135
HYDROPHYLLACEAE, 142
Hygrohypnum, 23
HYPERICACEAE, 127
Hypericum, 127

anagalloides, 127
scouleri, 127

HYPNACEAE, 23
IRIDACEAE, 92
Iris, 92

missouriensis, 92
Western, 92

Iris Family, 92
119 ISOETACEAE, 28

Isoetes, 28
bolanderi, 28
howellii, 28
nuttallii, 29
occidentalis, 28

Jaumea, 162
carnosa, 162

Johnny-jump-up, 128
JUNCACEAE, 85
JUNCAGINACEAE, 36
Juncus, 86

acuminatus, 89
articulatus, 89
bufonius, 87
columbianus, 89
covillei, 88
effusus, 87

var. brunneus, 87
var. pacificus, 87

ensifolius, 90
falcatus, 88
lesueurii, 87
oreganus, 88
oxymeris, 89
patens, 87
regelii, 88
saximontanus, 90
sphaerocarpus, 88
torreyi, 89
xiphioides, 90
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Kalmia, 137
polifolia, 137

var. microphylla, 137
Knot-grass, 54
Knotweed

Floating, 99
Mountain Meadow, 99

LABIATAE, 145
Labrador Tea, 136

Pacific, 136
Lady-fern, 24
Lasthenia, 162

glaberrima, 162
Laurel

Swamp, 137
Ledum, 136

glandulosum, 136
var. columbianum, 136

groenlandicum, 136
Leersia, 54

oryzoides, 54
LEGUMINOSAE, 123
Lemna, 84

minor, 85
trisulca, 85

LEMNACEAE, 84
LENTIBULARIACEAE,
Leptochloa, 52

fascicularis, 53
Leptodictyum, 23
Lilaea, 38

subulata, 38
LILIACEAE, 90
Lily Family, 90
Lobelia, 159

dortmanna, 159
Water, 159

LOBELIACEAE, 159
Lobelia Family, 159
Loosestrife

Bulb-bearing, 140
Hyssop, 129

Loosestrife Family, 128
Lophocolea, 21

cuspidata, 21
Lophozia, 21
LOPHOZIACEAE, 20
Lotus, 124

Bog, 124
formosissimus, 124
pinnatus, 124
Seaside, 124

Lovegrass
Creeping, 46
Viscid, 46

Ludwigia, 129
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palustris, 129
Luzula, 85

parviflora, 85
Lycopus, 149

americanus, 149
lucidus, 149
uniflorus, 149

Lysichitum, 84
americanuin, 84

Lysimachia, 140
nummularia, 140
terrestris, 140

LYTHRACEAE, 128
Lythrum, 129

hyssopifolium, 129

Madder Family, 157
Maidenhair-fern

Western, 25
Mannagrass,

Few-flowered,
Fowl, 45
Northern, 45
Reed, 45
Soft, 45
Tall, 46
Western, 45

156 Maple
Mountain, 127
Vine, 126

Maple Family, 126
Marchantia, 19

polymorpha, 19
MARCHANTIACEAE,
Marsh Marigold

Western, 109
White, 111

Marsh-pennywort, 135
Marsilea, 25

mucronata, 25
MARSILEACEAE,
Meadow Foxtail, 51

Little, 51
Mentha, 148

arvensis, 148
citrata, 148
piperita, 148
pulegium, 148

Menyanthes, 142
trifoliata, 142

Mimulus, 150
alsinoides, 151
breviflorus, 151
caespitosus, 153
dentatus, 151
guttatus, 153
laxus, 153

45

25

19
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lewisii, 153 Naj as, 36

moschatus, 151 flexilis, 36

primuloides, 151 guadalupensis, 36

Mint Nardia, 21

Bergamot, 148 Nemophila, 142

Field, 148 parviflora, 144

Mint Family, 145 Small-flowered, 144

Mollugo, 101 Nettle
verticillata, 101 Great Hedge, 146

Moneywort, 140 Hoary, 98

Monkey-flower Northwest, 98

Chickweed, 151 Swamp Hedge, 148

Clustered, 153 Nettle Family, 97

Coast, 151 Nightshade

Common, 153 Bittersweet, 150

Great Purple, 153 Western Enchanter's, 131

Primrose, 151 Nightshade Family, 149

Short-flowered, 151 Ninebark, 121

Weak-stemmed, 153 Nitrophila, 100

Monkshood, 111 occidentalis, 100

Monolepis, 100 Nuphar, 105

spathulata, 101 polysepalum, 105

Montia, 102 Nut-grass

chamissoi, 102 Yellow, 58

fontana, 102 NYMPHAEACEAE, 105

Mosses
Peat, 23

Oenanthe, 135

Water, 22
sarmentosa, 135

Mouse-tail
Oenothera, 131

h
Bristly, 109

hookeri, 131

Common, 109
OLEACEAE, 141

Western, 109
Olive Family, 141
ONAGRACEAE, 129

Muhlenbergia 52
asperifolia, 52

Onion

filiformis, 52
Swamp, 92

Muhly Pull-up, 52
OP HIOGLO S SACEAE, 24

Musk Flower, 151
Ophioglossum, 24

Mustard Family, 111
vulgatum 24

Myosotis, 145
Orache

laxa, 145
Spreading, 101

scorpioides, 145
ORCHIDACEAE, 92

Myosurus, 109
Orchid Family, 92
Ortlaocarpus, 155

aristatus, 109
minimus, 109

bracteosus, 155

Myrica, 95
campestris, 155

californica, 95
castillejoides, 155

gale, 95
Oryzeae, 54

MYRICACEAE, 95 Paint-brush
Myriophyllum, 132 Common, 154

brasiliense, 132 Rosy, 154
exalbescens, 132 Paniceae, 54
hippuroides, 132 Panicum, 55
verticillatum, 132 capillare, 55

Myrtle Hot-springs, 55
Western Wax, 95 occidentale, 55

pacificum, 55

NAJADACEAE, 30 thermale, 55
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Parnassia, 121

fimbriata, 121
intermedia, 121

PARNASSIACEAE, 119
Parrot's-feather, 132
Paspalum, 54

distichum, 54
Pea Family, 123
Pedicularis, 155

attolens, 156
contorta, 155
Elephant's Head, 155
groenlandica var. surrecta, 155

Pe llia, 20
PELLIACEAE, 20
Peltiphyllum, 114

peltatum, 114
Pennyroyal, 148
Peppermint, 148
Per sicaria

Swamp, 99
Water, 99

Phalarideae, 53
Phalaris, 53

arundinacea, 53
Phragmites, 47

communis, 47
Phyllospadix, 36

scouleri, 36
torreyi, 36

Physocarpus, 121
capitatus, 121

Pill-wort, 25
Pilularia, 25

americana, 25
Pinguicula, 156

vulgaris, 156
Pink Family, 102
Pitcher-plant

California, 113
Pitcher-plant Family, 113
Plagiobothrys, 144

figuratus, 145
hirtus, 144
leptocladus, 144

Plagiochila, 21
asplenoides, 21

PLANTAGINACEAE, 157
Plantago, 157

major, 157
Plantain

Common, 157
Water, 39

Plantain Family, 157
Pleuropogon, 46

oreganus, 46
ref ractus, 46

POLYGONACEAE, 98
Polygonum, 98

bistortoides, 99
coccineum, 99
hydropiperoides, 99
natans, 99
punctatum, 99
viviparum, 99

POLYP ODI ACEAE, 24
Polypogon 51

interruptus, 51
monspeliensis, 51

Pond-lily
Western Yellow, 105

Pondweed
Common Floating, 34
Eelgrass, 33
Fennel-leaved, 32
Horned, 35
Large-leaved, 34
Leafy, 33
Long-leaved, 34
Small, 33
Various-leaved, 34
White-stemmed, 34

Populus, 94
tremuloides, 94
trichocarpa, 94

PORTULACACEAE, 102
Potamogeton, 31

alpinus, 34
var. tenuifolius, 34

amplifolius, 34
crispus, 32
epihydrus, 33

var. nuttallii, 33
filiformis, 33
foliosus, 33
gramineus, 34
illinoensis, 34
natans, 34
nodosus, 34
pectinatus, 32
praelongus, 34
pusillus, 33
richardsonii, 35
robbinsii, 33
zosteriformis, 33

Potentilla, 122
anserina, 122
palustris, 122
rivalis, 122

Primrose Family, 140
PRIMULACEAE, 140
Purslane Family, 102
Quillwort

Bolander's 28



Flowering, 38
Howell's 28
Nuttall's, 29
Western, 28

Quillwort Family, 28
RANUNCULACEAE, 106
Ranunculus, 106

alismaefolius, 108
aquatilis, 107

var. capillaceus, 107
var. hispidulus, 107

cymbalaria, 107
var. saximontanus, 107

eschscholtzii, 108
flabellaris, 107
flammula, 107
gormanii, 108
lobbii, 107
macounii, 108
muricatus, 109
orthorhynchus, 108
populago, 108
sceleratus, 108
subrigidus, 107

Redtop
Oregon, 50

Reed
Common, 47

Reed-grass
Northern, 49
Scribner's, 49
Small Northern, 50

Ribes, 117
aureum, 119
bracteosum, 119
cognatum, 118
inerme, 118
irriguum, 118
klamathense, 119
lacustre, 119
laxiflorum, 119
niveum, 118
petiolare, 119

Riccardia, 20
RI CCARDIACEAE, 20
RICCIACEAE, 19
Ricciocarpus, 19

natans, 19
Rorippa, 112

curvisiliqua, 112
nasturtium-aquaticum, 112
palustris, 112
sinuata, 112

ROSACEAE, 121
Rose Family, 121
Rotala, 129

ramosior, 129

INDEX 181

RUBIACEAE, 157
Rubus, 123

spectabilis, 123
Rumex, 98

paucifolius, 98
Ruppia, 35

maritima, 35
Rush

Columbia, 89
Common, 87
Dagger-leaved, 90
Iris-leaved, 90
jointed, 89
Oregon, 88
Pointed, 89
Rocky Mountain, 90
Salt, 87
Sharp-fruited, 89
Sickle-leaved, 88
Spreading, 87
Toad, 87

Rush Family, 85
Rye-grass

Alkali, 47

Sagittaria, 39
cuneata, 40
latifolia, 39

Salal, 137
SALICACEAE, 94
Salicornia, 101

pacifica, 101
Salix, 94
Salmon Berry, 123
Saltbush, 101
Saltgrass

Desert, 47
Green Seashore, 47

SALVINIACEAE, 25
Salvinia Family, 25
Sambucus, 159

callicarpa, 159
Sanguisorba, 123

microcephala, 123
SARRACENIACEAE, 113
Saxif raga, 115

arguta, 177
bronchialis, 115

var. austromontana, 115

var. vespertina, 115
columbiana, 115
hallii, 115
howellii, 117
nuttallii, 117
occidentalis, 115
subsp. rufidula, 115

SAXIFRAGACEAE, 114
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Saxifrage

Brook, 117
Mountain Meadow, 117
Red-woolly, 115
Rusty, 115
Western 'Golden, 117

Saxif rage Family, 114
Scapania, 22
SCAPANIACEAE, 22
Scheuchzeria, 38

palustris, 38
Scirpus, 62

americanus, 63
cernuus, 63
congdonii, 65
microcarpus, 65

var. longispicatus, 65
nevadensis, 64
pallidus, 65
robustus, 64
subterminalis, 63
validus, 64

Scratchgrass, 52
Scrophularia, 150

lanceolata, 150
SCROPH ULARIACEAE, 150
Scutellaria, 145

galericulata, 146
lateriflora, 146

Sedge
Awl-fruited, 70
Awned, 81
Beaked, 82
Bristle-stalked, 74
Bristly, 80
Broad-fruited, 79
Brown, 70
Coastal Stellate, 72
Cold-loving, 75
Crater Lake, 77
Fox, 69
Green, 75
Hoary, 71
Inflated, 81
Livid, 74
Narrow-leaved, 72
Nebraska, 77
Northern Clustered, 71
Porcupine, 80
Reflexed, 82
Round-fruited Mountain, 78
Shore, 76
Short-liguled, 69
Silvery, 71
Sitka, 78
Slender Bog, 76
Slough, 80

Small-headed, 72
Small-panicled, 69
Smooth-stemmed, 71
Soft-leaved, 70
Torrent, 79
Water, 78
Western Fox, 68
Western Inflated, 82
Western Stellate, 71
Woolly, 75

Sedge Family, 57
Semaphore-grass

Nodding, 46
Oregon, 46

Senecio, 163
Great Swamp, 163
hydrophilus, 163
Spear-head, 163
triangularis, 163

Shooting Star
Alpine, 140
Narcissus, 141
Tall Mountain, 140
White, 141

Silverweed, 112
Sium, 133

suave, 133
Skull Cap

Mad-dog, 146
Marsh, 146

Skunk Cabbage
Yellow, 84

Smartweed
Water, 99

Snakeweed, 99
SOLANACEAE, 149
Solanum, 149

dulcamara, 150
Sorrel

Alpine Sheep, 98
SPARGANIACEAE, 29
Sparganium, 30

angustifolium, 30
eurycarpum, 30

var. greenei, 30
hyperboreum, 31
minimum, 31
simplex, 30

Spartina, 53
gracilis, 53

Speedwell
American, 154
Marsh, 154

Spergularia, 102
canadensis, 103

var. occidentalis, 103
diandra, 103



macrotheca, 102
marina, 103

SPHAGNACEAE, 23
Sphagnum, 23
Spike-rush

Blunt, 61
Creeping, 61
Few-flowered, 60
Little, 60
Needle, 60
Walking, 60

Spiranthes, 92
romanzoffiana, 92

Spirodela, 84
polyrhiza, 84

Sprang le-top
Loose-flowered, 53

Spurry
Alkali Sand, 103
Beach Sand, 102
Salt-marsh Sand, 103

Stachys, 146
ciliata, 146
emersonii, 146
palustris, 148

subsp. pilosa, 148
Starwort

Long-leaved, 103
Mountain Bog, 103
Vernal Water, 126
Winged Water, 126

Stellaria, 103
calycantha, 103
humifusa, 103

var. oblongifolia, 103
longifolia, 103

Stick-tight, 161
St. John's-wort

Bog, 127
Western, 127

St. John's-wort Family, 127
Subularia, 111

aquatica, 111
Sundew

Long-leaved, 114
Round-leaved, 114

Sundew Family, 114
Surf-grass

Scouler's, 36
Torrey's, 36

Swamp-candles, 140
Sweet Gale, 95
Sweet Gale Family, 95

Tea
Labrador, 136
Mexican, 100

INDEX 183

Three-square, 63
Toad-lily, 102
Toad-rush

Round-fruited, 88
Tofieldia, 90

occidentalis, 91
Tooth-cup, 129
Tresses

Hooded Ladies', 92
Trifolium, 123

microcephalum, 124
willdenovii, 124

Triglochin, 38
maritima, 38
striata, 38

Typha, 29
angustifolia, 29
latifolia, 29

TYPHACEAE, 29

UMBELLIFERAE, 132
Umbrella Plant, 114
Urtica, 97

holosericea, 98
lyallii, 98

URTICACEAE, 97
Utricularia, 156

intermedia, 156
minor, 157
vulgaris, 156

Vaccinium, 139
caespitosum, 139
occidentale, 139
oxycoccus, 139

var. intermedium, 139
uliginosum, 139

Veratrum, 91
californicum, 91
caudatum, 91
viride, 91

Veronica, 154
americana, 154
scutellata, 154

Viola, 127
bellidifolia, 128
cascadensis, 127
glabella, 128
lanceolata, 128
macloskeyi, 128
nephrophylla, 128
palustris, 128

VIOLACEAE, 127
Violet

Daisy-leaved, 128
Marsh, 128
Northern Bog, 128
Small White, 128
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Violet Family, 127

Water Clover Family, 25
Water Hemlock

Western, 135
Water-hoarhound

Cut-leaved, 149
Pacific, 149

Water leaf Family, 142
Water Lily Family, 105
Water Milfoil

Western, 132
Western Spiked, 132
Whorled, 132

Water Milfoil Family, 131
Water Nymph

Common, 36
Slender, 36

Water Nymph Family, 31
Water Parsnip

Hemlock, 133
Water Pepper

Mild, 99

Water Plantain Family, 39
Water Purslane, 129
Water Shield, 106
Water Starwort Family, 124
Wild-rye

Beardless, 47
Willow Family, 94
Willow-herb

Smooth, 130
Yellow, 130

Wintergreen
Alpine Spicy, 137
Oregon Spicy, 137

Witch-grass, 55
Wolffia, 85

punctata, 85
Wood-rush

Small-flowered, 85

Zannichellia, 35
palustris, 35

Zostera, 35
marina, 35
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