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PREFACE 

The Flora of Western Middle California includes a descriptive account of 
the native and naturalized plants growing in the region about San Francisco 
Bay, east to the Sacramento and San Joaquin rivers, north to the south line 
of the counties of Mendocino, Lake and Colusa, and south to the Pajaro River 
and Pacheco Pass. While the geographical limits are marked almost through- 
out by the natural features of rivers, mountain ranges and valleys, the area 
as a whole is not an especially natural one. Rather, this area (the choice of 
which was governed both by the needs of its human population and by its 
accessibility) comprises portions of several distinct areas, namely, the North 
Coast Ranges, the South Coast Ranges and the Great Valley of California. 

_ The most distinctive and sharply defined feature of the region of this Flora 
is the Redwood belt. The Redwood (Sequoia sempervirens) grows in a narrow 

strip along the coast, mainly on the western face of the outer (or seaward) 

Coast Range. Wherever the main range breaks down to low sandy or clay 
hills, below 500 to 1800 feet in altitude, the Redwood does not grow, and there 
are in consequence transverse gaps in the continuity of the Redwood belt. Such 
gaps occur in central and northern Marin county, on the San Francisco penin- 

- sula, and in the Pajaro and Salinas valleys between the Santa Cruz and Santa 
Lucia mountains. Associated with the Redwood are the Tan Oak, Madrofia and 
Douglas Fir, and growing on the forest floor we find such distinctive Redwood 
plants as Oralis oregana, Scliopus bigelovii, Clintonia andrewsiana, Vancouveria 

parviflora, Viola sarmentosa, Vaccinium ovatum and Gaultheria shallon. 

In climate and in plant population the Redwood belt presents as a whole 
slight diversity. Its climate is very uniform, showing comparatively slight 
differences in temperature throughout the year, with a rainy season succeeded 
by a season of fogs. Outside the Redwood belt is a beach strip characterized 
by such shore species as Abronia latifolia and umbellata, Lathyrus littoralis, 
Lupinus littoralis, Atriplex californica, Mesembryanthemum aequilaterale, Ar- 

temisia pycnocephala, Franseria bipinnatifida and chamissonis, 

The climate of the Coast Ranges inside the Redwood belt and of the Great 
Valley is markedly different from that of the immediate eoast or Redwood 

region. These areas have also but two seasons, a rainy season lasting from 

November to April and a dry season from May to October, when rain is 

normally absent. March and April may, however, be spoken of as spring 

months since the annual vegetation is then at its height, and September and 

October as fall months since then is the period of greatest development of the 

fall flora. 
The Coast Ranges of our region are characterized by barren slopes or hills, 

by slopes openly wooded with oaks, or by chaparral, the latter being the most 

marked feature. The term chaparral refers to the extensive and dense colonies 

of shrubs which clothe mountain slopes and ridges and includes such typical 



4 ‘d 

species as Ceanothus cuneatus, Arctostaphylos manzanita and tomentosa, 

eringia montana, and Quercus dumosa and wislizenii var. frutescens. 

reason of the uniformity of the conditions governing growth in the cha 
the very low water content of the rocky or gravelly slopes, the high s 
temperature and high insolation, these shrubs present a similar aspect by virt 
of their uniform height, reduced leaf surface, frequently thorny or thorn-] 
branchlets and rigid branches. The open doves of this region, the sl 0 
and low hills destitute of woody growth, are extensive and covered in — 

vegetative season with a growth of grasses and perianth-bearing endog: 
and exogens developed in considerable richness. Some of the species most — 

abundant in individuals and consequently in wide areas the dominating species 
of the vernal flora are as follows: Avena fatua, Danthonia californica, Festuca © ' 

myuros, Lolium temulentum, Hordeum nodosum and murinum, Brodiaea capi- — 
tata, Ranunculus Cal facia) Linanthus parviflorus, Phacelia distans, Plagio- 

bothrys canescens, Orthocarpus. erianthus, varieties of Mimulus ona 

Castilleia foliolosa and Baeria chrysostoma. These species, not to includ 
very many others, are widely distributed in both the North Coast Ranges an 
the South Coast Ranges, ranges lying respectively north and south of the od A 
of San Francisco and its connecting arms. The Golden Gate and San Francisco — ] 

Bay represent, however, a not unimportant natural barrier, since many species — 

of the Oregon and Washington flora range southward in the North Coast | 
Ranges as far as San Francisco Bay, and similarly many species of Southern 

California range northward as far as the Santa Cruz Mountains or Mt. Diablo. — 

In the view of the author this barrier is a barrier mainly or perhaps wholly — 
in the sense that, in connection with topography, it indicates certain climatie 

i limits which the species in question do not transgress. 
In relation to local species the region immediately north and south of the — 

Bay has some interest in plant geography. Campanula exiqua is found only — 
on the summits of Mt. Diablo, Mt. Tamalpais and Mt. Hamilton. Calochortus — 1 
pulchellus is local about Mt. Diablo and Streptanthus hispidus in the inner 
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South Coast Range. Other local species are Chorizanthe valida, Arabis or 

breweri and blepharophylla, Trifolium dichotomum and californicum, Psoralea x 

strobilina and douglasii, Astragalus tener and Arctostaphylos nummularia and 

andersonii. In this eonnection may be mentioned the genus Ceanothus repre- 3: 
sented by fourteen species in the Bay region, of which eight are nearly or quite 
restricted to the central Coast Ranges. 

The extensive plains of the Great Valley (the Sacramento and San Joaquin) 
are level and treeless, save for oak groves on restricted areas, mainly along 

streams, or for a fringe of trees bordering the rivers. The climate is very 
uniform throughout the Great Valley, but the soil areas and water content 
change greatly and repeatedly, often within short distance. There are, 
moreover, two distinet seasonal floras, the vernal and the fall, with an inter- a 

| vening dry period when the vernal vegetation is killed or dried up, and the seed- 4 

lings or perennial herbs which are to flower in the fall are growing slowly. 
The vernal flora of the fertile alluvial plains is rich and varied, a state-— 

ment which refers to areas undisturbed by civilization. The composition of 
this flora is marked by a large number of species of Leguminosae, Polemonia- 
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ceae, Boraginaceae, Scrophulariaceae and Compositae. Some of the most 
dominant plants are Eschscholtzia californica, Trifolium tridentatum, microdon 

and columbinum, Lupinus affinis, nanus, micranthus and microcarpus, Gilia 

achillaeafolia and tricolor, Nemophila menziesii, Phacelia tanacetifolia, Allo- 

carya stipitata and californica, Amsinckia intermedia, Orthocarpus purpur- 

ascens, erianthus and lithospermoides, Microseris douglasii and elegans, Baeria 

fremontii and Achyrachaena mollis. 

Alkaline areas of the plains, whether very limited spots or extensive plains, 
have their own peculiar species. The most abundant and widely distributed 
in our region are Distichlis spicata, Nitrophila occidentalis, Atriplex bracteosa, 

Astragalus tener, Sida hederacea, Peucedanum caruifolium, Cressa cretica and 

Baeria platycarpha. : 

Seattered over the plain of the valley floor the traveler finds small depressions 
a few yards square and a few inches deep which fill with water in the rainy 

season. When such pools are a little deeper, well-defined and numerous, they 

take the name of ‘‘hog wallows.’’ The beds of these pools in late spring 
or early summer give rise to a distinctive flora composed of such species as 
Lilaea subulata, Downingia elegans and pulchella, Mimulus bicolor, Boisduvalia 

cleistogama and glabella var. campestris, Lepidium latipes, Gilia leucocephala 

and Psilocarphus brevissimus. They are diminutive or dwarfish plants with 
small or narrow leaves. 

The fall flora of the valley plains is represented by great colonies of a 
comparatively few species. The most important species are Hremocarpus seti- 

gerus, Grindelia camporum and more especially the various tarweeds such as 

Hemizonia luzulaefolia, virgata and kelloggii, and Centromadia pungens and 

Jitchii. 

The last important feature of our flora needing mention are the salt marshes 
about San Francisco, San Pablo and Suisun bays, which support a formation of 
rushes, sedges and allied plants, rather varied in species and usually very 
strong in individuals. 

The flora of western middle California, thus so briefly sketched, has been 

and is still being rapidly modified by the occupations of man. Many species 
which were once common are now less common or rare. Changes induced in 
the native plant population by civilization are not, however, always adverse 
to a species. Some species find improved conditions of existence under civiliza- 
tion. Phacelia tanacetifolia and Tropidocarpum gracile flourish in grain 

fields, and Montia gypsophiloides and Calandrinia caulescens var. menziesti 

(if this latter be a native plant) thrive and perfect their seeds in orchards and 

vineyards in the rainy period that just precedes the spring cultivation. In 
valley lands Calochortus uniflorus is materially assisted in its habits of vegeta- 
tive propogation by the disturbance of the soil in plowing and the consequent 

separation and scattering of its bulblets. 
On the other hand aliens, especially from the Mediterranean region, are 

successfully and surely invading extensive tracts and dispossessing the natives. 
Species of this type, introduced in later days, are Picris echioides and Cen- 

taurea calcitrapa and solstitialis. The progress of these and other plants are 

deserving of the attention of all local botanists interested im the native flora, 
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since here are important phenomena of considerable migrations ne ng ena 
before our eyes. 

The issue of the present edition has been considerably hastened’ f 
of the destruction of the supply of the first edition in the San F 
disaster of 1906. The student will find that the number of species a 
little increased over the first edition. It will also be noted that many 

sitions of new species, especially of more recent years, do not here r 
mention, but it is by no means implied that these are not of interest | 
value. It is only meant that the natural limits of time, endeavor and 
tunity make it necessary and proper that results organized and available sl 
not be handicapped or unduly delayed by propositions which are the 
of many different hands and indicate many different points of view. | 
varied propositions should have that consideration which only a more prolon: 
period affords. es 

In the preparation of this edition the author is under obligation to no 
few botanists for suggestions, notes and specimens. Dr. H. M. Hall, Assiste 
Professor of Botany in the University of California, has been helpful in many 
ways and to him the author desires to express his obligations for mé 
courtesies. Many valuable notes, especially on the Liliaceae, have been recei d 
from Mr. Carl Purdy of Ukiah. Mr. 8. B. Parish has continued his kindly a ~ 
helpful aid. Dr. R. J. Smith has sent useful material from the Mt. Hamilto 
Range. Revisions of the genera Trifolium and Nemophila, respectively, have i 
been generously provided by my former students, Miss Laura F, McDermott C 
and Mr. Harley P. Chandler. The account of the grasses by Mr. J. B. Davy, 
now Botanist to the Transvaal Government, has been reprinted substantially oi 

without change. Miss Leila D. Hibbard, one of my students, contributed y wep 
come aid in the arrangement of the manuscript for the printer. Many othe 4 
who have furnished notes or specimens find mention at proper places in the text. 
Finally acknowledgment is due to Mr. Joseph W. Flinn, University Printer, 

for his expert advice in regard to matters connected with the printers’ art. 
Wituis LINN JEPSON. | . 

Department of Botany, 
University of California, Berkeley, 

February 2, 1910. 



fer THE FAMILIES OF SEED PLANTS OF 

WESTERN MIDDLE CALIFORNIA 

GYMNOSPERMS. 
Ovules and seeds borne naked on the surface of a scale; stamen and ovules 

in eatkin-like clusters; cotyledons 2 to 17; cone-bearing trees or shrubs, 
all of ours evergreen; leaves needle-like, narrowly linear, awl-like or seale- 
like. 

Fruit a woody cone, containing several to many seeds. 
Cone-seales imbricated, with a conspicuous or minute bract at base on lower 

side; leaves needle-like or narrowly linear; seeds 2 to each scale, bearing 
NESE UBETIRC oie cite ere ea A red es ee oe wn wafela sve Ss PINACEAE, p. 17. 

Cone-seales without bracts. : 
Leaves narrowly linear and 2-ranked in flat sprays, or lanceolate or awl- 

like and disposed all around the branchlet; cone-scales not imbricated, 
ending in broad flattish summits; seeds 2 to 9 to each scale, not 
ES eee Soe iatarniw swiss a ats aS die lecaiet © TAXODIACEAE, p. 22. 

Leaves minute and scale-like, thickly clothing the ultimate branchlets; 
cone-scales imbricated, or with broad flattish summits and not im- 

CUPRESSACEAE, p. 23. 
Fruit berry-like or drupe-like, one-seeded; leaves narrowly linear, in flat sprays. 

TAXACEAE, p. 20. 

ANGIOSPERMS. 
Ovules borne in a closed sac or ovary, which becomes the fruit and encloses the 

seed; cotyledons 1 or 2; plants with true flowers, typically with an abbre- 
viated stem (receptacle) bearing regular whorls of floral envelopes, stamens 
and pistils. 

CLASS 1.—MONOCOTS. 
Leaves with parallel veins (except Trillium) ; parts of the flowers usually in 3s, 

never in 4s or 5s; vascular bundles scattered irregularly through the pithy 
tissue, not in rings or annual layers; embryo with 1 cotyledon; all ours 
herbs, when perennial commonly with rootstocks or bulbs. 

A. Perianth none or calyx-like with scale-like divisions; parts of the 
flower mostly unequal in number; carpels 1 or more, distinct (in 

Triglochin united but separating at maturity). 
1. FLOWERS NOT IN THE AXILS OF DRY CHAFFY BRACTS. 

Leafless minute aquatics, the stems represented by leaf-like floating fronds..... 
LEMNACEAE, p. 87. 

Leafy plants. 
Immersed aquatics; leaves filiform or linear, or some floating ones with 

broad blades; flowers naked or with a very small calyx; stamens 1 to 4. 
NAIADACEAE, p. 27. 

Plants of marshes or rising out of water. 
Flowers monoecious; reed-like plants. 

Inflorescence a dense cylindrical spike.............. TYPHACEAE, p. 26. 
Inflorescence a dense globose head............. SPARGANIACEAE, p. 27. 
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8 KEY TO FAMILIES. ae 

Flowers perfect, rarely polygamous, in racemes or spikes. oa 

Inflorescence with a spathe; calyx 4-lobed; stamens 4. .ARACEAE, p. 87. 
Inflorescence naked; calyx of 6 distinct sepals, or none; stamens 6 or = he 

JUNCAGINACEAE, p.. BL 
BAO , 

2. FLOWERS IN THE AXILS OF DRY CHAFFY BRACTS, ARRANGED IN SPIKES (OR 
SPIKELETS. ' 7 4, 

Stems mostly terete and hollow; leaves in 2 rows; sheaths mostly split open — 
opposite the blade; bractlets 2 to each flower; fruit a grain (seed adnate 
to. the pericarp)’. 06). eins eee bine «lteter GRAMINEAE, p, 34. 

Stems mostly triangular, solid; leaves in 3 rows; sheaths entire; ligule obsolete 
or minute; bractlet 1 to each flower; fruit an achene (seed free from the 
PORICAED \ahisanten psa sk eee Oy cic are 4 Pak bel otalen en CYPERACEAE, p. 80. 

'B. Perianth always present, its segments in 2 series, often corolla-like; 
parts of the flower usually equal in number; carpels united 

into one compound ovary. 

Ovaries several, distinct, becoming achenes; perianth of 3 sepals and 3 petals. 
ALISMACEAE, p. 32. 

Ovary 1 and %g 
Superior; perianth regular; stamens 6, sometimes 3 or 4. ia 

Perianth-segments distinct, green or brown, not petal-like; rush-like plants. 
JUNCACEAE, p. 89. 

Perianth-segments distinct or partly united, at least the inner petal-like; 

j 

plants not: ‘rash-Dkewss chic. clone telat eee LILIACEAE, p. 92. 
Inferior. 

Perianth regular;: stamens, 3.5. .hoewns 2 «te See IRWACEAE, p. 110. 
Perianth irregular; stamens 1, rarely 2.............. ORCHIDACEAE, p. 112. 

CLASS 2.—DICOTS. i 
Leaves netted-veined; parts of the flower mostly in 4s or 5s; vascular bundles 

in a ring around a central pith, the stem when perennial increasing in girth 
by annual layers; embryo with 2 cotyledons. 

I. APETALOUS DIVISION. Corolla none; calyx present, herbaceous or a: 
sometimes petal-like, sometimes none. 

A. Flowers monoecious or dioecious, one or both kinds in catkins; 
trees or shrubs. ’ 

1. LEAVES PINNATELY COMPOUND. 

Leaves alternate; only the staminate flowers in catkins; fruit a nut with a — 
fibrous: Coat ssa." sseitet eds aed As Panta in Se ges eee ee JUGLANDACEAE, p. 120. 

2. LEAVES SIMPLE. 

Leaves opposite; flower dioecious, 1 to 3 in each axil of the connate bracts. — 
GARRYACEAE, p. 304. 

Leaves alternate. 
Both kinds of flowers in eatkins. 

Flowers 1 to each seale or bract; perianth none. 
Fruit a 1-celled many-seeded capsule; seeds with a coma; flowers aka 

cious; foliage GecidBenGiaws x ous .tnwedere ee SALICACEAE, p. Se 
Fruit a waxy-coated berry; flowers monoecious or dioecious; foliage 

OVETHELON. . 2 os a's ke Fab Ain Cie ye ee eee MyRICACEAE, p. 120, 



KEY TO FAMILIES. i) 

Flowers 2 or 3 to each scale or bract; staminate catkin long, pendulous, 
the pistillate small, spike-like, maturing into a woody cone containing 
SE Se a oe a ee eee ALNUS, p. 121. 

Only the staminate (rarely the pistillate) flowers in catkins. 
Fruit a nut enclosed in a leafy tubular involucre....... CORYLUS, p. 121. 
Fruit a nut set in a scaly cup or bur (acorn or chestnut) . FAGACEAE, p. 121. 

- B. Flowers not in catkins. 
1. TREES, SHRUBS, OR WOODY CLIMBERS. 

a. Leaves opposite; flowers dioecious or polygamo-dioecious. 

Ovary inferior; fruit a berry; leaves simple, foliaceous or scale-like; parasitic 
ER SS 5 nS ein eee cg RE ie ors. Sv ume Kaate told 6% LORANTHACEAE, p. 307. 

Ovary superior; leaves pinnate; trees or climbers. 
‘amon 4 or 5; fruita double samara... . 2... 20. cae. ACER, p. 250. 
Stamens commonly 2; fruit a simple samara............. FRAXINUS, p. 319. 
Stamens numerous; sepals 4, petal-like; fruit a tailed achene; climbing 

EI at eh SS ee ae ee nee ee ae CLEMATIS, p. 168. 

b. Leaves alternate and simple. 

Flowers monoecious, in head-like clusters scattered on a slender axis; calyx 
OE Rae Sa rs I Sie ee PLATANACEAE, p. 126. 

Flowers perfect or unisexual; sepals and stamens 4 or 5; fruit berry-like.... 
RHAMNUS, p. 251. 

Flowers perfect. 
Stamens 6 to numerous. 

Erect trees or shrubs. | 
Calyx of 6 petal-like sepals; stamens 9, the anthers opening by valves; 

feHS A TESS CVELPTCCE ooo. cielo ge mde ee nn LAURACEAE, p. 174. 
Calyx 5-lobed; stamens numerous, 25 to 60, inserted on the calyx; fruit 

yg REE a die ee a CERCOCARPUS, p. 205. 
Calyx 4-cleft, corolla-like; low shrub with tough leathery stems........ 

THYMELEACEAE, p. 256. 
Climbing plant; calyx tubular; stamens 6, anthers sessile; capsule 6- 

PemRetE e As Serer ee ee ees ese se dio a 3 ARIS TOLOORTA  p. oO, 
Stamens 5, monadelphous; calyx 5-cleft; showy; capsule 4 or 5-celled...... 

FREMONTIA, p. 26 
Stamens 1 or 2; calyx of 4 or 5 sepals; leaves scale-like; fruit a utricle... 

SPIROSTACHYS, p. 145. 

bo 

2. HERBS. 

a. Ovary superior, 1. e., free from the calyz. 

+ Calyx present; corolla none. 

Pistil 1, 1-celled; stigmas or styles often more than one. 
Stipules present. 

Leaves alternate; fruit an achene. 
Stipules sheathing, scarious; calyx 5 to 6-cleft or -parted, or of distinct 

sepals, often petal-like; stamens 4 to 9; fruit a 3-sided or lenticular 
RUNG i eee ee ogy i hid cielale Po ag a Se Pan oe POLYGONACEAE, p. 128, 

Stipules not sheathing; calyx greenish; stamens 1 to 4. 
Flowers monoecious, very small, in catkin-like inflorescences; plants 

OSI Al) WERE MOPDAGO 5 25s 5. sig ies 0e)s fo do » URTICACEAE, p. 126. 
Flowers perfect, fascicled; diminutive annual. .ALCHEMILLA, p. 210. 
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Leaves opposite, small or prostrate herbs. 
Calyx of 5 distinct sepals; stamens 3 to 5. 

Fruit an achene or utricle; stipules scarious. CARYOPHYLLACEAE, if. 
Fruit a 3-valved capsule ; stipules setaceous....... LOEFLINGIA, p. 

Calyx 5-cleft; capsule circumscissile; stipules laciniate; stamens 1 t 
CYPSELEA, p. 149 

Stipules none. 
Fruit an achene or utricle. 

Leaves opposite or whorled, ‘ela 
Calyx tubular, corolla-like, the base of the tube hardening and enclos- 

ing the achene; prostrate maritime herbs. . NYCTAGINACEAE, p. 147. 
Calyx of 6 (rarely 5) distinct often petal-like sepals; fruit a 3-sided — 

or lenticular achene; leaves opposite or whorled.............. 
POLYGONACEAE, p. 128. 

Leaves alternate or opposite. 
Calyx of 5 or fewer sepals. 

Sepals herbaceous or, in unisexual flowers, the pistillate without — 
calyx and enclosed by two bracts; bractlets none; mostly seurfy 
plants of alkaline or maritime habitat. CHENOPODIACEAE, p. 139. 

Sepals membranous or scarious; flowers with bractlets............ 
AMARANTACEAE, p. 147. 

Calyx 6-parted; flowers borne in an involuere..... ERIOGONUM » prise. 
Fruit a capsule; leaves opposite or whorled. 

Calyx 5-merous. 
Ovary’ 3 G0 -5-Cblled |. ois 6 s.n 5s derma 5 ein ee AIZOACEAE, p. 148, 
Ovelry: T-e6liedss ova sie: wi a 2's 3,0 s'o't ctw wing Sen GLAUX, p. 316. 

Calyx 4-merous; diminutive annual.......... SAGINA APETALA, p. 155. 
Pistils more than 1 and distinct, becoming achenes. 

Sepals unarmed, commonly 5, distinct, often petal-like; stamens many; 
BORETIOM BOVSTAls 5.56.0): = css minis bas ten ee eee RANUNCULACEAE, p. 164. 

Calyx-tube armed with barbed prickles, its limb 3 to 7-parted; leaflets pin- 
NAG; SCHONCS LOT’ 2s... 60s pny kes ce eee see Re ACAENA, p. 210. 

y 

+ + Calyx and corolla both wanting; pistil 1. 

Flowers perfect, borne in a spike, subtended by a conspicuous colored involucre ; 
herb of ‘saltme: Batti. oni... ete dwn fal stern 2 a ANEMOPSIS, p. 116, 

Flowers monoecious. 
Terrestrial plants; flower-clusters often surrounded by a petal-like involuere 

resembling a perianth; stamens 1 to many; capsule 3 (or 1) -celled; 
saice often: Wailky gees op eet: Gis hvio io gar sas ome EUPHORBIACEAE, p. 244, 

Aquatic plants; leaves opposite; stamen 1. 
Leaves dissected; ovary 1-celled, in fruit a spinose or tuberculate achene. . 

CERATOPHYLLACEAE, p. 162. 
Leaves entire; ovary 4-celled, splitting when ripe into 4 parts........... 

CALLITRICHACEAE, p. 247. 

b. Ovary inferior, i. e., more or less adherent to. the calyx. 

Flowers dioecious or the pistillate with stamens; stamens 8 to 12; capsule 1- 
celled; leaves alternate, divided................+.- DATISCACEAE, p. 269. 

Flowers perfect. 
Leaves reniform or cordate; cealyx-lobes 3, caudate; capsule 6-celled; nearly 

poaulescent 0 «os a's Wie's ne S labs a wilte ek Eh aie ee -ASARUM, p. 306. 
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Leaves not reniform or cordate. 
Calyx-lobes 4. 

Leaves alternate; fruit a 3 to 9-celled bony nut with herbaceous cover- 
REMC ERMIIIGHG MIOED fe che 555 4 oe ain hs Bs o' TETRAGONIA, p. 150. 

Leaves opposite; fruit a 4-celled capsule; stems creeping in mud or 
RN MARE EME CIEE od oe. 5 ar Nate Galleys s WME wpe YO LUDWIGIA, p. 273. 

Calyx entire; stamens 1; fruit nut-like, 1-celled, 1-seeded; aquatics with 
simple entire leaves in whorls................+...-- HIPPURIS, p. 284. 

II. CHORIPETALOUS DIVISION. Calyx and corolla present; petals dis- 
tinct or nearly so. 

A. Ovary superior, i..e., free from the calyx. 
1. FLOWERS WITH THE STAMENS MONADELPHOUS OR DIADELPHOUS. 

Flowers papilionaceous (1 petal in Amorpha); ovary 1l-celled; stamens 10, 
united in 1 or 2 sets (distinct in Pickeringia) ; leaves compound (simple 
EES oe Re Ag pe ae LEGUMINOSAE, p. 214. 

Flowers not papilionaceous. 
Corolla irregular, the petals 4, in 2 dissimilar pairs; sepals 2; stamens 6, 

slightly united in 2 sets; leaves compound......... DICENTRA, p. 178. 
Corolla regular; petals 5; sepals 5. 

Stamens 10, more or less united at base; leaves 3-foliolate.............. 
OXALIDACEAE, p. 241. 

Stamens numerous, united in a tube around the pistil; leaves simple...... 
MALVACEAE, p. 257. 

2. FLOWERS WITH THE STAMENS DISTINCT. 

a. Stamens hypogynous, more than 10. 

Pistils several to many, simple and distinct. 
Leaves not peltate. 

Pistils becoming achenes or follicles........... RANUNCULACEAE, p. 164. 
Pistils at first united, later distinct as torulose pods...........,......- 

PLATYSTEMON, p. 175. 
eevee DelaLe > aqnace -plaihs s o> on. re eee ew ces BRASENIA, p. 164. 

Pistil 1. 
Ovary 1l-celled, the styles or stigmas often more than one. 

Sepals caducous; petals 4 or 6, twice as many as the sepals............ 
PAPAVERACEAE, p. 174. 

Sepals persistent or at least not caducous. 
Acaulescent plants; petals 8 to 16; sepals 4 to 8....LEwisiA, p. 159. 
Caulescent plants. 

Petals 5; fruit a capsule; leaves simple, entire. 
EE AE MEME R sore are sg 5 = apo «5.0 0 ain oo oe CALANDRINIA, p. 159. 
Sepals 5, the 2 outer smaller and bract-like; style 1............. 

CISTACEAE, p. 265. 
Petals 1 or 2; sepals about 4; fruit a berry; leaves compound..... 

ACTAEA, p. 167. 
Ovary more than 1-celled. 

Petals 5; sepals 5; stamens disposed in 3 to 5 indistinct bunches; leaves 
0 eS ese Sa a eee HYPERICACEAE, p. 262. 

Petals 10 to 20; sepals 5 to 12; aquatic herbs........ NYMPHAEA, p. 163. 

b. Stamens hypogynous, 10 or fewer. 

Pistils more than 1, distinct, and 
Exceeding in number the sepals or petals........ RANUNCULACEAE, p. 164. 
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Of the same number as the sepals or petals........ 
Pistils more or less united around a central axis, separating when 

l-seeded carpels; petals 5. 

Stipules secarious; at least the lower leaves opposite ; carpels separ iT 
elastically from an elongated beak or axis and tailed by the pe 
coiled or twisted styles s/c sin0ec cons eae ae tee GERANIACEAE, Be 

Stipules none; carpels subglobose, rugose, separating from a very short a 
not tailed; Jeaves alternates «205 Ge aes nae LIMNANTHACEAE, p. 

Pistil 1, the styles or stigmas sometimes more than one. 
Flower cruciferous, i. e., with 4 sepals, 4 petals, 6 stamens (4 long aa 

short, rarely 4 or 2); ovary 2-celled, becoming in fruit a silique or. * 
BUTICIS ee 8 pawd ars oS oe ce aoe, Sane ag CRUCIFERAE, P- Bil 

Flowers not cruciferous. 
Corolla irregular; petals 5, one with a spur; sepals 5, auricled; stamens 

5; ffutt’ a. T-eelled! eapsule-. 2. .gsatigcn sa se eon VIOLACEAE, p. 265. 
Corolla regular. “+ 

Ovary 1-celled. . ‘ae 
Anthers opening by uplifted valves; petals 6, in whorls of 3; saan 

3 6; froita berry or capsule..3. ces ee BERBERIDACEAR, p- ie 
Anthers opening by longitudinal slits; herbs. > 

Fruit a capsule opening from the apex by valves or teeth; petals ; 
5 or 4. , 

Calyx tubular or of 5 (or 4) distinct sepals; stamens 3 +o 10a 
commonly 5 or 10; capsule 3 to 10-valved or -toothed; pla. i 
centae central; styles 2 to 5...... CARYOPHYLLACEAE, p. 150. _ 

Calyx of 2 distinct sepals; stamens 5 (or 3 to many) ; eapsule | ‘ 
; 3-valved; placentae central or basal; styles 2 to 8.......... 

i PORTULACACEAE, p. 158. 
Calyx tubular; stamens 4 to 7; capsule 2 to 4-valved; placentae } 

parietal: style 8-eleft.u7. steaicwees FRANKENIACEAE, p- 264. i 
Fruit indehiscent; styles, sepals, petals and stamens 5...........- a 

PLUMBAGINACEAE, p. 318. — 

KEY TO FAMILIES. 

. Ovary more than 1-celled. 
Anthers opening by pores at the summit; sepals and petals 5 or 4, 

the stamens as many or twice as many; capsule 5-celled........ 
ERICACEAE, p. 308. 

Anthers opening by longitudinal slits. 
Sanrophyte, ‘in. Loramie 55 555 a's. Sate acd aoe PLEURICOSPORA, p. 310. 
Herbs, not saprophytic. 

Leaves alternate or basal. 
Sepals 4; petals 4; stamens 6; ovary raised on a stipe; leaves 

3- foliolate Sarl a Sak. oti Nt Wiehe ee eg ae CAPPARIDACEAE, p. 194. R 
. Sepals 5; petals 5; stamens 5; ovary sessile; leaves simple. | ca 
i LINACEAE, p. 239. 

Leaves opposite; annuals. Pi 
| Calyx of 2 distinct sepals; flowers 2 to 5-merous; fruita 2to | 
| S-celled CBDSUIG. 2 <i. ets. b- ee s aae ELATINACEAR, p. 263. = 
| Calyx tubular; stamens 10 and petals 5, the latter clawed; y 

fruit an imperfectly 3-celled .capsule........s...4s5 smn 
SILENE GALLICA, p. eo 

. Shrub; fruit a simple samara; stamens 2; petals 2; leaves opposite, 
pliMate....cessnsctdsha+ tation ene p. 319. 

« 
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ce. Stamens perigynous, i. e., on the calyx or on a more or less evident disk. 

Stamens on a hypogynous disk or on a disk lining the base of the calyx; trees 
or shrubs. 

Leaves simple; corolla regular; petals usually 5 (4 to 6). 
Stamens 5 (or 4), as many as the petals and opposite them. 

Shrubs; petals hooded; fruit 3 (or 2) -celled, dry and splitting into 
3 (or 2) one-seeded parts.................,RHAMNACEAE, p. 251. 

Woody vine climbing by tendrils; petals not hooded, caducous; fruit 
ORM ay eh Sw we ne al oie a icine Shia bois, wade orm oe VITACEAE, p. 256. 

Stamens 5 (4 to 6), as many as the petals and alternate with them; fruit 
a 3 to 5-celled capsule; seeds with an aril. ..CELASTRACEAE, p. 249. 

enone. to 10; tro a double samara. 2... 2... as oe re oe ACER, p. 250. 
Leaves compound; petals 5 or 4. , 

Stamens 5 to 8; petals clawed, slightly irregular; fruit a 1-seeded capsule; 
leaves opposite, OL Ee ae eae ee ee ae SAPINDACEAE, p. 251. 

Stamens (in ours) as many as the petals; corolla regular; leaves alter- 
nate, trifoliolate. 

Styles or stigmas 3; fruit drupe-like.......... ANACARDIACEAE, p. 248. 
Style 1; fruit a 2-celled, 2-seeded samara.......... RUTACEAE, p. 248. 

Stamens on the calyx; corolla regular. 
Stipules present; pistils one to several, sometimes partly united to the disk; 

petals 5; stamens 10 to numerous; leaves alternate, often compound. . 
ROSACEAE, p. 203. 

Stipules none; leaves simple. 
Pistils many, concealed in a hollow reveptacle; stamens numerous; leaves 

PRRs ees Se ase ET oie eae a dom © CALYCANTHACEAE, p. 172. 
Pistil 1; stamens 4 to 10. 

Styles or stigmas more than 1; capsule not enclosed by the calyx...... 
SAXIFRAGACEAE, p. 197. 

Style and stigma 1; capsule enclosed by but free from the calyx..... 
LYTHRACEAE, p. 271. 

B. Ovary inferior, i. e., more or less adherent to the calyx. 

1. TREES AND SHRUBS. 

Stamens more numerous than the petals; petals 5. 
merce auersate | Trait’ aA Pome... . 22s. ke ROSACEAE, p. 203. 
Leaves opposite; fruit a capsule; trailing undershrub..... WHIPPLEA, p. 201. 

Stamens as many as the petals and opposite them; petals 5, hooded; capsule 
a i Oe Nr ee) | ee rr CEANOTHUS, p- 252. 

Stamens as many as the petals and alternate with them. 
Petals 4; style 1; flowers small, in cymes, or if in a head, surrounded by a 

conspicuous corolla- like involucre ; fruit drupe-like ; leaves opposite. . 
CORNACEAE, p. 304, 

Petals (in ours) 5; styles 2, more or less distinct; flowers in racemes or soli- 
tary; fruit a smooth or prickly berry; leaves alternate, with stipules... 

RIBES, p. 201. 
2. HERBS. 

Petals and stamens numerous; fruit 10 to 12-celled, dehiscing at summit; sue- 
2 UTE 0 ¢ (i MESEMBRYANTHEMUM, p. 150. 

Petals 5 or fewer. 
Flowers in umbels. 

Umbels compound, often simple, sometimes capitate; styles 2; fruit split- 
ting into 2 one-seeded carpels................ UMBELLIFERAE, p. 285. 



~ wre ae | eee. ae 

i4 KEY TO FAMILIES. 

Umbels simple, panicled; styles 4 or 5; fruit berry-like........ ‘ee 
ARALIACEAE, p. 285. 

at Flowers not in umbels. “a 
Styles or stigmas 2 to 5; calyx 5-lobed; petals 5; stamens 5 or 10; fruit — i 

a 1 to‘ 3-celled .eapsule:e. . i002 ee ee ee SAXIFRAGACEAE, p. 19 17 e 
Style 1. i 

Sepals and petals 4 (rarely 5 or 2), the stamens commonly twice as 
many; fruit commonly a 4-celled capsule..... ONAGRACEAE, p. 272. 

Sepals and petals 5; stamens numerous; fruit a 1-celled capsule opening 
at the top; rough-hairy herbs... .J.8-e.-o0-- LOASACEAE, p. 267. 

‘Sepals 2; petals 4; stamens 7 to 20; style mostly 3 to 8-parted; fleshy 
BOPD 6:5 o's o's Wis @ spss a siete iare gn ge eee PORTULACA, p. 159, 

Style none; stigmas 4; leaves in whorls; aquatic plants................ ea 
HALORAGEAE, p. 284. 

III. SYMPETALOUS DIVISION. Calyx and corolla both present, the ‘7% 
latter with the petals united, at least at base. a 

A. Stamens free from the corolla; anthers opening by a pore at the top. 

— 

Petals 5; stamens 8 or 10; ovary superior or inferior; leaves simple; trees, 
shrubs or herbessc.is/a:s. 0.0.) sco inde nevi ee ee eee raps oa ak ERICACEAE, p. 308. 

B. Stamens inserted on the corolla; anthers opening by longitudinal slits. 
1. STAMENS MORE THAN 5; OVARY SUPERIOR. 

Petals 5. 
Pistils 4 or 5, distinet; - stamens, 10: ...2. . cepa ORASSULACEAE, p. 194. 
Pistil 1. 

Stamens 10, di- or mon-adelphous, rarely distinct. 
Flowers papilionaceous; ovary 1-celled; style 1, entire; leaves com- 

pound: (exsept Ceréis))>.. nite caw «sees LEGUMINOSAE, p. 214. 
Flowers regular; ovary 5-celled; style 5-lobed; leaves 3-foliolate..... 

OXALIDACEAE, p 241. 
Stamens indefinite, monadelphous; ovary 5 to many-celled, either splitting 

into as many carpels when ripe or capsular..... MALVACEAE, p. 257. 
Petals less than 5. 

Leaves entire; petals 3; sepals 5, 2 petal-like; stamens 6 to 8; ovary 2- 
celled; flower imitating the papilionaceous..... POLYGALACEAE, p. 244. 

Leaves divided; petals 4 in two dissimilar pairs; sepals 2; stamens 6....... 
DICENTRA, p. 178. 

2. STAMENS 5 OR LESS. 

a. Ovary superior, i. e., free from the calyx. 
+ Corolla regular. 

Pistil 1. 
Stamens as many as the lobes of the corolla and opposite them. 

Style 1s: fruit: a’ Gapeie! ova <n ko ey ease ones PRIMULACEAE, p. 315. 
Styles 5; fruit a utricle or achene............... PLUMBAGINACEAE, p. 318. 

Stamens as many as or fewer than the lobes of the corolla and alternate with 
its lobes; fruit a capsule (or in Solanum a berry). 

Ovary 1 or 2-celled. ' 
Corolla-tube commonly with internal scales or appendages; flowers 

5-merous, in coiled racemes or spikes, or in heads or often solitary ; 
ovary 1-celled, or 2-celled by the intrusion or union of the placentae 
in the axis; style 2-cleft, sometimes entire, or styles 2 and distinct. 

HyDROPHYLLACEAE, p. 336. 
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Corolla-tube without internal scales or appendages; style 1 or none; 
stigmas 1 or 2. 

Ovary and capsule 1-celled; flowers 4 or 5-merous; leaves simple and 
= opposite, or 3-foliolate and alternate....GENTIANACEAE, p. 319. 

Ovary 2-celled; fruit commonly 2-celled; stamens 5; leaves alternate. 
Leafless parasitic twining plants................ Cuscuta, p. 327. 
Leafy plants. 

Corolla with 5 lengthwise folds and twisted in the bud; calyx of 
5 distinct sepals; capsule 1 to 4-seeded................. 

CONVOLVULACEAE, p. 324. 
Corolla imbricate or valvate in bud and mostly plicate; calyx 5- 

cleft or -toothed; capsule many seeded. .SOLANACEAE, p. 365. 
Ovary 2 or 4-celled; capsule cireumscissile; corolla scarious; stamens 2 

or 4; style 1; acaulescent. herbs.......... PLANTAGINACEAE, p. 390. 
Ovary 3-celled, the flower otherwise 5-merous; style 3-cleft or 3-lobed; 
OO ee ee POLEMONIACEAE, p. 328. 

Ovary 4-celled and commonly 4-lobed, splitting at maturity into as many 
nutlets; stamens 5; style 1, entire; leaves alternate (at least the 
upper) ; flowers in coiled racemes or spikes. ... BORAGINACEAE, p. 344. 

Pistils 2 (the ovaries distinct but the styles or stigmas united), becoming 
follicles; leaves opposite or whorled; plants with milky juice. 

Stamens and stigmas united, the column bearing hood-like appendages.... 
ASCLEPIADACEAE, p. 322. 

Stamens and stigmas not united; no hoods......... APOCYNACEAE, p. 321. 

+ 7 Corolla from strongly bilabiate to slightly irregular. 

Stamens 4 or 2. 
Fruit a 1-celled capsule. 

Stamens 2; corolla spurred; aquatic plants with finely divided leaves, some 
arene ts IM AETBS oe 5 Pot siya falc ce es ss UTRICULARIACEAE, p. 388. 

Stamens 4; root-parasites without green foliage. .OROBANCHACEAE, p. 388. 
Fruit a 2-celled capsule; leaves alternate or opposite; a sterile filament or 

scale rarely present as a fifth stamen........ SCROPHULARIACEAE, p. 368. 
Fruit of 2 to 4 nutlets; leaves opposite. 

Ovary not lobed, 2 to 4-celled, splitting into as many nutlets; stamens 4; 
DA ae MS Fi 8 a ae VERBENACEAE, p. 351. 

Ovary 4-lobed, splitting into as many nutlets; stamens 4 or 2; style 1, 
cleft; stems square; herbage with the odor of mint.. LABIATAE, p. 352. 

Sg UES a VERBASCUM, p. 370. 

b. Ovary inferior, i. e., adherent to the calyx-tube. 

Stamens distinct. s 
Leaves alternate; flowers regular; stamens 5; ovary and capsule 2 to 5 
OS ae ner ee eee CAMPANULACEAE, p. 399. 

Leaves opposite or whorled. 
Stamens 1 to 3; flowers irregular; fruit 1-celled, 1-seeded; herbs......... 

VALERIANACEAE, p. 397. 

Stamens 4 or 5, rarely 2. : 
Ovary 1-celled; flowers in involucrate heads or short spikes; fruit an 

MONEE WOTOG si ols o's so tein cine tc eteaece cease: DIPSACEAE, p. 398. 
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Ovary in ours 2-celled; flowers regular; fruit berry-like or dry, com- 
monly separating into 2 one-seeded achene-like portions; leaves 
simple; herbs or shrubsi.5 i v....24 1+ 5% « dees vee RUBIACEAE, p. 392. 

Ovary 2 to 5-celled; flowers regular or irregular; leaves simple or com- 
pound; erect or twining shrubs........... JAPRIFOLIACEAE, p. 394. 

Stamens united into a tube around the style. 
Flowers not in heads; leaves alternate. 

Stamens 3; leaves palmately lobed; tendril-bearing herbs................ 
CUCURBITACEAE, p. 269. 

Stamens 5; leaves narrow; annual herbs........... LOBELIACEAE, p. 401. 
Flowers collected into a head which is furnished with a calyx-like involucre, 

the whole to the novice seeming like a single flower; stamens 5, rarely 
4; fruth. a CHENG 2 ais sp ni 0:5 Seles aol pa COMPOSITAE, p. 403. 

ABBREVIATIONS. 

ace., according to. Muhl., Muhlenbergia, a journal of 
Co., county; cos., counties. botany. / 
Erythea, a journal of botany. no., number. 
ft., foot or feet. Pt., point. 
in., inch or inches. Zoe, a journal of botany, 
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: GYMNOSPERMS 
Trees or shrubs with exogenous resinous stems, ours evergreen with linear, 

awl-like or scale-like leaves. Stamens and ovules borne separately, usually in 
catkins. Staminate catkin falling after maturity; pollen disseminated by 
wind. Ovulate catkin with the ovules borne naked on the surface of a scale, 
maturing into a woody cone. Cotyledons 3 to 17, rarely 2. Vegetative repro- 
duction (stump sprouting) rare. 

PINACEHEAE. PINE FamiIny. 

| Trees or shrubs. Leaves narrowly linear and alternate, or with bundles of 
needle-like leaves in the axils of scale-like (primary) leaves. Stamens and 
ovules in different catkins, usually on separate branches but always on same 
tree. Staminate catkins with numerous spirally arranged stamens, each bearing 
two pollen-sacs. Ovulate catkins with spirally arranged scales, each subtended 
by a distinct bract; ovules naked, 2 at the base of each scale on the upper 
side, maturing into seeds which commonly bear a wing derived from the sur- 
face tissue of the scale. Fruit a woody cone, the scales much enlarged, the 
bracts elongated and surpassing the scales, shorter than the scales, or minute. 
Cones pendent or spreading, falling from the tree whole, the scales persistent. 

Leaves of 2 kinds, needle-leaves in fascicles of 1 to 5 and scale-leaves; cones maturing 
Mis SSeCCONGy allude, Sthediee bracts MmMITItte: 295k ss S615 cree lays cw oie, 2 eles ote mlpialisleiats 1, Paris: 

Leaves of 1 kind, linear; cones maturing the first autumn, their bracts longer than 
the scales, notched at apex with a spear-like point in the notch.....2. PSEUDOTSUGA. 

Cones erect on branch, maturing the first autumn, their scales falling separately; leaf- 
MER ES MESH COLI ey ete oak seentee Ven eat eT epee eo) od errale re eisy crasare s Si) oi, s(Sbelaiayeta do @ win wes 3. ABIES. 

1. PINUS L. PINE. 

Trees with two sorts of leaves, the primary leaves thin and scaly or chaff-like, 
bearing in their axils needle-shaped leaves, in fascicles of 1 to 5, which emerge 
from slender buds whose scarious scales sheathe the base of the cluster. Stami- 
nate catkins spreading, crowded in a whorl towards the base of the shoot 
of the same spring. Ovulate catkins erect, 1 to 5 in a sub-terminal whorl. 
Cones maturing in the second autumn, reflexed or pendulous, their scales woody, 
imbricated, the exposed portion often much thickened and bearing centrally 
an elevated scar or prickly boss (umbo). Cotyledons 4 to 17. (Latin name of 
the pine.) 
Needles in 5s; cones long-stalked, pendulous, very long-oblong, 13 to 18 in. long; scale 

Sea A RT NES ATT ET A CATR oe eo cs tee SI a he ag ee gs a alia sas aiioile’ 6 sa) Sm get swvays 1. P. lambertiana. 
Needles in 3s. 

Cones breaking through near base when falling (‘‘broken-cone” type). 
Foliage green or yellow green; trunk persisting through crown as one main axis. 

Cones ovate, 3 to 5 in. long; scale tips thickened, armed with a_ prickle 
P. ponderosa. 

Cones long-ovate, 10 to 13 in. long; scale tips drawn out into highly developed 
Penne RMR TEM, Shela ei os aie ais’ s\ «= aletae o wo Gale sila aelelahe oeeretelals 3. P. coultert. 

Foliage gray; trunk parting into several erect branches; cones round-oval, 6 to 10 in. 
1 Fer eS eee Ie etre A te 2 Ma SEO ole ts a oc tghal spo hi Die iavain ae a aie anaes 4. P. sabiniana. 
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Cones not breaking through near base, usually persistent and remaining closed for 
many years. 

Foliage thin, pale yellow-green; cones narrow-ovate, 3 to 6 in. long..5. P. tuberculata. 
Foliage dense, dark green; cones broadly ovoid, 2% to 4% in. long..... 6. P. radiata. — 

Needles in 2s; cones broadly ovate; 2. to. 3 In; JON ase. bein ee coal eee 7. P. muricata. 

1. P. lambertiana’ Dougl. Sucar Pine. Forest tree 60 to 180 ft. high; 
trunk 2 to 6 ft. in diameter, its brown or reddish bark 2 to 4 in. thick, roughly 
fissured longitudinally with the surface breaking down into small deciduous 
scales; needles in 5s, slender, 2 to 3% in. long; cones pendulous, borne on 
stalks at the ends of the branches, commonly in the very summit of the tree, 
very long-oblong, 13 to 18 in. long, 4 to 6 in. thick when opened; scale-tips 
thin, with terminal scar-like umbo; seeds 2 to 5 lines long with broad wings twice 
as long; cotyledons 13 to 16. 

Sierra Nevada, in the main timber belt. Coast Ranges: Siskiyous south- 
ward to Snow Mt., Mt. Sanhedrin and Mt. St. Helena; Austin Creek to 
Buckeye Creek, Sonoma County; Santa Lucia Mts.. High ranges of South- 
ern California. The most splendid of all pines and one of the greatest charms 
of the Sierran forest. Wood very valuable, white, soft and straight-grained. 

P. MONTICOLA Don. Silver Pine, or ‘‘Little Sugar Pine,’’ is found in the 
Sierra Nevada at somewhat higher elévations than the Sugar Pine. Cones in 
clusters of 1 to 7, pendulous, 6 to 8 in. long, 1 to 14% in. in diameter when 
closed; scales very soft. 

P. ALBICAULIS Engelm. Whitebark Pine is a timber-line tree in the Sierra 
Nevada. Branchlets very pliable; cones ovoid, small. 

2. P. ponderosa Dougl. YELLOW PINE. Forest tree 60 to 225 ft. high, 
the trunk 2 to 8 ft. in diameter; bark 2 to 4 in. thick, tawny or yellow-brown, 
divided by fissures into large plates, or sometimes closely fissured; needles in 
3s, 5 to 10 in. long; cones reddish brown, commonly 3 to 5 in. long, narrowly 
ovate when closed, roundish ovate or oval when open, after opening breaking 
through near the base and falling, leaving the basal scales on the limb; scales 
thickened or low-pyramidal at apex and bearing an umbo which is abruptly 
drawn down into a stout somewhat triangular point or short prickle; seeds 
ovatish, 3 to 4 lines long, the wing broadest near the middle and tapering to 
apex, *4 to 1 in. long and 4 to 6 lines broad; cotyledons 5 to 10. 

Sierra Nevada, main timber belt, the most abundant species. Coast Ranges, 
mostly uncommon or absent; occurs sparingly in Santa Lucia, Santa Cruz 
and Mt. Hamilton ranges; abundant in the inner North Coast Ranges south to 
Snow Mt., thence but sparingly in scattered patches west to Willits, south to 
Healdsburg and Napa Valley. Wood valuable, straight-grained, rather 
resinous. 

3. P. coulteri Don. Bic-cone Pine. Tree 40 to 70 ft. high with usually 
spreading crown and long lower branches; bark dark, roughly broken; needles 
in 3s, erect, tipped with a short hard point, 5 to 10 (or 14) in. long; cones 
long-ovate, 10 to 13 in. long, 5 to 714 in. thick, when falling breaking through 
near the base like the cone of the Yellow Pine; seales at tip drawn out into 
prominent tusk-like points or spurs which towards the base of the cone on the 
outer side are developed into curving talon-like appendages ; seeds 6 to 8 lines 
long with a wing twice or nearly twice as long; cotyledons 10 to 17. 

Dry rocky mountain slopes, Mt. Diablo, Mt. Hamilton, San Carlos and Santa. 
Lucia ranges and south to Southern California. Timber poor. The Mt. Diablo 
trees are towards the north base of the mountain near the village of Clayton. 
There are none in Pine Cafion nor in the upper part of Mitchell Cafion. 

4. P. sabiniana Dougl. Diccer Pine. Tree 40 to 50 (or 90) ft. high, 
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the trunk in typical trees parting into a cluster of erect branches which form a 
broom-like top; needles in 3s, drooping, 7 to 131% in. long; cones on stalks 2 to 

- 2% in. long, ovate, subglobose when open, 6 to 10 in. long, 5 to 7 in. thick 
and only slightly unsymmetrical, when falling breaking through near the base 
and leaving the basal portion on the limb; tips of the scales strongly developed 
into triangular hooks projecting downwards, about 1 in. long; seeds hard- 
shelled, oblong, slightly flattened, 9 to 11 lines long, 4 to 5 lines wide, bearing 
a short wing 3 to 5 lines long and % in. broad; cotyledons 11 to 17. 

Arid foothills, forming a very thin stand and usually growing by itself. 
Sierra Nevada foothills. Coast Ranges, most common towards the interior, rarely 
-reaching the coast: Cloverdale, Healdsburg, Napa Valley, Vaca Mts., Mt. 
Diablo (a strongly spur-hooked form towards head of Mitchell Cafion), Mt. 
Hamilton and Santa Cruz ranges and southward. Timber inferior, highly resin- 
ous. On account of its scattered growth, manner of branching, thin, gray 
foliage and burden of massive cones it gives a singular aspect to the hot 
country which it favors. 

P. MONOPHYLLA Torr. One-leaf Pifion. The well-known nut pine of the 
desert ranges, occurring also in Grand Cafion of the Tuolumne, South Kings and 
Kern. Needle 1 in a place. 

5. P.tuberculata Gord. KNop-coNE Pine. Tree 5 to 30 or 50 ft. high 
with thin crown and slender trunk; needles in 3s, 3 to 5 in. long; cones strongly 
defiexed, buff in color, narrowly ovate, oblique, acutely or bluntly pointed and 
somewhat curved, especially at tip, 3 to 6 in. long; scales moderately thickened 
at tip, except on the outside towards the base where they are raised into con- 
spicuous rounded or pointed knobs; umbos small and contracted into slender 
usually deciduous prickles; seeds brownish black, ovatish, 3 to 4 lines long, the 
surface minutely roughened; wings 9 to 12 lines long, 3 to 4 lines broad, broad- 
est near the middle; cotyledons 5 to 8—(P. attenuata Lemm.) 

Barren or rocky slopes at medium altitudes, the localities few and widely 
seattered: Santa Lucia Mts.; Santa Cruz Mts.; Moraga Ridge; Mt. 
St. Helena, and elsewhere northward to the Siskiyous, eastward to Mt. Shasta 
and southward in the Sierra Nevada to Mariposa County. The cones persist on 
the trunk and long slender main branches, many (15 to 25) years, forming 
circles from near the base to the summit; even young trees are often full of 
cones. The seeds are seldom liberated except when the cones are partially burned 
in a forest fire. It is thus very interesting that a burned forest of Knob-cone 
Pine is promptly resown with its own seed. 

6. ‘P. radiata Don. Monterey PINE. Beautiful symmetrical tree or in age 
with flattened or broken top, 30 to 70 or 115 ft. high; trunk 1 to 4 ft. in diam- 
eter, the dark, hard bark roughly fissured; needles in 3s, or a few in 2s, 3 to 6 
in. long; cones tan or cinnamon color, turned downward, sessile and unequally 
developed, broadly ovoid and bluntly pointed, or globose when open, 21% to 4% 
in. long; scales on the outer side toward the base conspicuously swollen at tip 
into a hemispherical tubercle or boss and armed with a prickle which usually 
weathers off; seeds black, minutely roughened on the surface, 3 lines long, 
bearing a broadly oblong brown wing 21% to 3 times as long; cotyledons 5 to 7. 
—(P. insignis Doug.) 

Sea-coast, only in a few small scattered colonies: Afio Nuevo (about half way 
between Pescadero and Santa Cruz); Monterey; Cambria, San Luis Obispo 
County; Santa Rosa, Santa Cruz and Guadalupe islands. Near Afio Nuevo Bay 
Monterey Pine forms on the coast ridge a narrow belt 5 miles long. It is seat- 
tered over the summit and upper part of the face of the cliffs, which rise 400 
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to 500 feet from the beach. It extends northward along the slopes to G 
oaks Ck. with narrow bodies following Finney, Afio Nuevo and other ¢ 
down to the vicinity of the sea. Southward it descends nearly to the floor 
the canon-valley of Waddell Creek, reappears on the opposite wall, follows: 
ocean ridge for about 2 miles and, crossing the ridge to the east slope, descends’ 
about half-way to Scott Creek. On this eastern slope the trees are associated 
with Redwood and Madrofa. In no other colony is Monterey Pine associated 
with Redwood. At Monterey Pinus radiata forms a dense growth from Mon- — a 
terey town and Pt. Pinos to the Carmel River and south along the coast in — 
scattering clumps as far as Malpaso Ck. (Jepson, Trees Cal., 76). At Cam- 
bria there are small bodies on the hills back of the village, but none, so far as _ 
known, at San Simeon Bay, which is commonly quoted as a station. 

iG P. muricata Don. BisHop PINE. Tree 40 to 80 ft. high, 1 to 3 ft. inks 
trunk diameter; bark dark, roughly fissured longitudinally; needles in 2s, 4 to 
6 in. long; cones broadly ovate, 2 to 3 in. long, almost as thick, or when open 
more or less globose, borne on the shoot in circles of 3, 4 or 5, gradually turned — 
downward, developed more strongly on the outside towards the base and in 
consequence always one-sided; scale-tips rhomboidal, bearing a central prickle _ 
with a broad base, or the highly developed scales towards the base on the out- 
side standing out as very stout straightish or upwardly curving spurs; seeds — 
black, sometimes mottled, the thin shell minutely roughened, 2% to 3 lines long; 
wing ‘proadest above the middle, oblique at summit, 5 to 8 lines long, 2% to_ 
3% lines broad; cotyledons 4 to ip 

Low, swampy hills or flats or rocky slopes, always near the sea: Mendocino — 
and Sonoma coasts; Pt. Reyes Peninsula; Monterey; San Luis Obispo, directly 
west near the ocean along Coon Ck. (I. J. Condit.) 

P. conTtorTA Dougl., Beach Pine, occurs on the Mendocino Coast from Pt. 
Arena northward, as a low tree, 10 to 20 ft. high; bark dark, thick, roughly 
fissured. It may be readily distinguished from P. muricata by its shorter leaves 
(1 to 1% in. long, but also in pairs), and its much narrower cones of about the 
same length. P. MURRAYANA Balf. is the Tamrac Pine, or Two-leaf Pine, of 
the high Sierra Nevada; bark light gray, remarkably thin (4 in. thick). It 
is called P. contorta var. murrayana Engelm. by many botanists. 

2. PSEUDOTSUGA Carr. 
Large trees with flat short-petioled leaves spreading around the stem or on 

horizontal branches often somewhat 2-ranked. Staminate catkins axillary, the 
pollen-sacs tipped with a spur and opening obliquely. Ovulate catkins erect, 
terminal or axillary. Cones pendent, maturing in the first autumn, borne all 
over crown; scales thin, rounded, shorter than the slender acutely 2-lobed bracts 
which bear a spear-like point in the notch. Seeds without resin vesicles; cotyle- 
dons 5 to 12.—In botanical relationship it stands in an intermediate position 
among the Spruces, Hemlocks and Firs. Its peculiar cone bracts, signally 
different from those of any other conifer, and the obliquely dehiscing pollen-saes 
are the chief marks of the distinctive genus Pseudotsuga. (Greek pseudos, 
false, and Japanese tsuga, hemlock.) 

1. P. taxifolia Britt. DouGLAS Fir. DouGLAs Spruce. Magnificent forest tree, 
70 to 250 ft. high, the trunk 1 to 8 ft. in diameter; bark on old trees very thick, 
soft and putty-like, broken into broad, heavy furrows; branchlets with the 
leaves spreading all around the stem or on horizontal branchlets turned more 
or less to right and left but not in truly flat sprays; leaves linear, blunt at apex, 
flat with a median groove above and a ridge below, green, with two pale longi- 
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tudinal bands on the under surface, very short-petioled, 44 to 1% in. long, %4 to 1 
line wide; cones cinnamon or red-brown, long-oval and more or less pointed, 1%4 to 
314 in. long, when open 114 to 1% in. thick; scales broad and rounded at apex; 
bracts conspicuously exserted, broadly linear and bearing in the deep notch at 
apex a spear-like point; seeds 3 lines long, almost as long as the wings; cotyle- 
dons 5 to 8.—(P. douglasii Carr.) 

Moist mountain slopes, especially northward: Santa Lucia and Santa Cruz 
ranges but absent from the Mt. Hamilton and Mt. Diablo ranges; occurs in 
Marin Co. and is more or less frequent or even common in the North Coast 
Ranges from Sonoma and Napa Valley northward; Sierra Nevada south to the 
San Joaquin River.- Most abundant and reaching its greatest size in the 
crowded coast forests of Oregon, Washington and British Columbia where truly 
gigantic trees are found. Im these northern woods it is known to woodsmen 
as Red Fir or Yellow Fir but when manufactured into lumber it is sold on the 
market under the trade-name, ‘‘ Oregon Pine.’’ 

The two following genera have the bracts shorter than the scales: 
PicEA Link. Spruce. Leaves sessile, jointed on the woody, peg-like base 

which spreads at right angles to the branchlet; trunk bark marked by scars of 
deciduous scales. P. SITCHENSIS Carr., Tideland Spruce, has very stiff, prickly- 
pointed leaves and cones 2 to 4 in. long.—Mendocino Coast and northward to 
Oregon and Washington, where it becomes a giant forest tree 10 to 20 feet 
in trunk diameter. P. BREWERIANA Wats., Weeping Spruce, with long, pendulous 
cord-like branchlets; grows in the high Siskiyou Mts. 

Tsuca Carr. Hemlock. Leaves petioled, jointed on the woody base which is 
somewhat decurrent on the branchlet; trunk fissured or smoothish, not scaly. 
T. HETEROPHYLLA Sarg., Coast Hemlock, has the leaves in flat sprays and cones 
¥% to 1 in. long.—Mendocino Coast and northward, a forest tree 90 to 180 feet 
high. T. MERTENSIANA Sarg., Mountain Hemlock, has the leaves spreading 
around the branchlet and cones 114 to 3 in. long.—Subalpine in the Sierra 
Nevada, a tree 20 to 90 ft. high. 

3. ABIES Link. Fr. 

Highly symmetrical trees of lofty stature, the branches in regular whorls and 
ramifying laterally, forming flat sprays. Leaves linear, flat, thickened or 
4-angled, whitened beneath, spreading in 2 opposite directions or even 2-ranked, 
or more often curving upwards, leaving a smooth circular scar when they fall. 
Catkins from axillary winter buds. Staminate catkins borne on the under side 
of the branches, mostly in the upper half of the tree. Ovulate catkins erect, on 
the upper side of the topmost spreading branches. Cones erect, maturing in 
the first autumn, falling to pieces on the tree; scales thin, incurved at the 
broadened apex; bracts often exserted. Seeds with resin vesicles; cotyledons 4 
to 10. (The Latin name.) 

1. A. grandis Lindl. LowLanp Fir. Forest tree 40 to 160 ft. high, the 
trunk 1% to 4 ft. in diameter; leaves flat, 1 to 2 in. long, notched at apex, 
dark lustrous green above and with a median channel, below with two white 
bands separated by a ridge; cones long-oblong in outline, 214 to 4 in. long, 
‘1% to 1% in. thick; scales with a broad rounded summit and narrow stalk-like 
‘base, broader than long; bracts small, with a short awl-like point set on the 
roundish apex, %4 as long as the scales; seeds drab-color, 414 lines long with a 
wing somewhat longer and twice as broad as the seed; cotyledons 6. 
Low hills or valleys near the sea: northern Sonoma, Mendocino, Humboldt 

and Del Norte cos., and north to southern British Columbia. 
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A. concoLor Lindl. & Gord. White Fir. Old bark roughly and dee 
rowed, drab or grayish; leaves glaucous or dull green, flat or on cone 
branches keeled above, acute or rarely notched at apex, spreading in two 
or curving upwards, with a twist in the short petiole; cones 2 to 5% 
bracts not exserted—High Sierra Nevada and Coast Ranges, 3800 to 
feet, a tree 60 to 150 ft. high. ; 

A. MAGNIFICA Murr. Red Fir. Old bark deeply divided into roughly broken 
ridges, reddish brown; leaves thickened below and a little above so as to be © 
subterete or somewhat 4-sided, thicker on the uppermost branches, ¢ oa 
upwards but not twisted, sessile ; cones 4 to 8 in. long; bracts concealed or 
exserted.—High Sierra Nevada and Coast Ranges, 6000 to 9000 ft:, a forest — 
tree of great beauty, 60 to 175 ft. high. > 

A. VENUSTA Koch., Santa Lucia Fir, “with long-exserted bristles to the cones.— ae 
Santa Lucia Mts. : 

TAXODIACEAE. Repwoop Famity. 

Trees with linear or awl-shaped alternate leaves. Staminate and ovale cat- 
kins on the same tree. Staminate catkins small. Scales of the ovulate catkins — 
spirally arranged, more or less blended with the bract, often spreading hori- 
zoutally from the axis of the cone and developed into broad flattish summits. 
Ovules to each scale 2 to 9. Seeds not winged or merely margined. 7 

1. SEQUOIA Endl. Repwoon. oe 
Tall trees with thick, red, fibrous bark and linear, awl-shaped, or scale-like © 

leaves. Staminate catkins terminal on the branchlets or on short lateral 
branchlets, with many spirally disposed stamens, each bearing 2 to 5 pollen-sacs. 
Ovulate catkins terminal, composed of many spirally arranged scales, each with ~ 
5 to 7 ovules at base. Cone woody, its scales divergent at right angles to the 
axis, widening upward and forming a broad rhomboidal wrinkled summit with a 
depressed center. Seeds flattened; seed-leaves 2 to 6. (The Cherokee Indian, 
Sequoyah, who invented an alphabet for his tribe.) - 

1. S. sempervirens Endl. Repwoop. Tall and massive forest tree 100 to 
340 ft. high, the trunk 2 to 16 ft. in diameter; bark 44 to 1 ft. thick; foliage 
reddish brown; leaves linear, spreading right and left so as to form flat sprays, 
Y% to 14% (mostly % to %4) in. long and 1 to 1% lines wide, or in the top — 
of adult trees with short linear acuminate leaves 3 to 5 lines long, such branch- ~ 
late strikingly suggestive of those of the Big Tree; cones oval, reddish brown, 
5% to 1%-in. long and 5% to % in. thick, “borne ‘in clusters on the ends of 
branchlets mostly in the top of the tree, maturing in first autumn; scales 14 to 
24; seeds narrowly margined, elliptic in outline, 2 lines long; cotyledons — 
usually 2. 

The Redwood is the most characteristic and abundant forest tree of the imme- 
diate coast region. It is seldom found 30 miles from the ocean, never ranging 
inland beyond the influence of the sea-fogs, and forms a narrow belt along the 
coast from southern Monterey Co. to the Oregon line. It is a common tree 
in the Santa Cruz Mts., where there is an especially fine grove famous as the 
‘*Santa Cruz Big Trees.’’? In the Mt. Diablo Range the Redwood is not known 
except in one limited locality about Redwood Peak, in the Oakland Hills, directly 
opposite the Golden Gate. It occurs about Mt. Tamalpais and is abundant in 
Sonoma and Mendocino eos. In Napa Valley it is rather frequent and beyond 
the summit of Howell Mountain it descends the slope towards Pope Valley. It 
thus crosses at one point the divide of the North Coast Ranges and this locality 

J 

~ 
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is the farthest from the ocean. The Redwood belt has here, consequently, its 
greatest width. It is the tallest tree on the American continent. In the forests 
near Scotia; a tree 662 years old, measured in September 1896, by C. S. Sargent, 
had a trunk diameter of 10 ft. 5 in., at 6 ft. above the ground, and was 340 ft. 
in height. Trunks from 15 to 20 ft. in diameter are not uncommon in the 
magnificent Redwood forests of Humboldt and Del Norte, and trees 20 to 25 
ft. in diameter can be found. No other tree has been so important to the 
development of civilization in California because the wood, abundant and 
cheap, is exceedingly valuable for all sorts of building purposes and in manu- 
factures and the arts. The region of this great coniferous forest is a very 
attractive one, regarded from almost any point of view, and delights the eye and 
mind of the tourist, as well as the botanical traveler. 

S. GIGANTEA Dec. The Big Tree of the Sierra Nevada has awl-shaped leaves 
ascending all around stem and cones 2 to 3%4 in. long. (An account of the Big 
Tree groves may be found in Jepson, Trees Cal., p. 103.) 

CUPRESSACEAE. Cypress FAminy. 

Trees or shrubs with opposite or whorled scale-like (or rarely linear) leaves 
thickly clothing the ultimate branchlets. Stamens and ovules in separate catkins. 
Staminate catkins terminal on the branchlets, small, with shield-like stamens 
bearing 2 to 6 pollen-sacs. Ovulate catkins consisting of several opposite vr 
whorled scales which bear at base 1 to several erect ovules. Cones woody or in 
Juniperus fleshy, consisting of few ‘‘scales’’; ‘‘scales’’ imbricated or shield- 
shaped, consisting morphologically of a completely blended scale and bract. 

Branchlets flattened, disposed in one plane; leaves in 4 rows, the successive pairs unlike; 
cones with overlapping scales, seeds 2 to each scale, unequally 2-winged... 1. LIBOCEDRUS. 

Branchlets cord-like; leaves in 3 or 4 rows; cones subglobose, their scales peltate (not 
Overlapping). 

Fruit a woody cone, its seeds many; stamens and ovules on same tree; leaves in 4 
MEU S Bias Sp coe cre cle Cue chy oe SETA OC CRE RCNCICRCES OCONEE RACH OREO DY Bric 1IN 2 CUPRESSUS. 

Fruit a berry, its seeds 1 to 3; stamens and ovules on different trees; leaves in whorls 
Senn SAS UNSIIIMOSEL Eto) e  inbgi malin Giegeks lg 2 ae iercolt a0 sme b nave oh nies 4 4 n/0's ee ava ald oc 3. JUNIPERUS. 

1. LIBOCEDRUS. Endl. 
Aromatic trees with flattened branchlets disposed in one plane. Leaves scale- 

like, opposite, imbricated in 4 rows, the successive pairs unlike. Staminate and 
ovulate catkins terminal on separate branchlets. Staminate catkins with 12 to 
16 decussately opposite stamens, each with 4 to 6 pollen-sacs. Ovulate catkins 
consisting of 4 to 8 scales, only one pair ovule-bearing, each scale of this pair 
with 2 ovules at base. Cones maturing in first autumn, oblong, composed of 
imbricated oblong scales. Seeds unequally 2-winged; cotyledons 2. (Greek 
libas, referring to the trickling of the resin, and kedros, cedar.) 

1. L. decurrens Torr. INCENSE CEDAR. Forest tree 50 to 125 ft. high with 
conical trunk 2 to 7 ft. in diameter; bark cinnamon, loose or fibrous in age; 
leaves minute, 1 to 3 lines long, coherent, also adherent to the stem, free only 
at the tips, those above and below obtuse but minutely pointed and forming 
a pair overlapped by the keel-shaped lateral pair; cones red-brown, oblong- 
ovate when closed, %4 to 1 in. long, consisting of 2 seed-bearing scales with one 
septal scale between them and often with 2 small scales at base; seed-bearing 

_ scales broad and flattish but not thin; all the scales with a small triangular 
umbo at tip; seeds 4 lines long, margined on each side from near the base to 
the apex by two very unequal wings; larger wing ovatish, about 6 lines long. 

Sierra Nevada, with Yellow Pine, Sugar Pine and White Fir one of the 
four most abundant trees in the main timber belt. Coast Ranges, rather uncom- 
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mon: Santa Lucia, San Carlos and Mt. Hamilton ranges; Mt. St. “Helena and — 
north to Mt. Shasta. Wood very durable. When the cone is dead ripe the an 
septal scale usually separates partially into 3 scales; these scales are quite 
distinet in the young catkin and the central scale is then seen to consist of a 
completely blended reduced pair. The ovulate catkin consists, therefore, of | et 
4 pair of scales, the first pair barren, the second pair ovule-bearing, the third Bhs 
and fourth pair becoming in fruit completely united to form the ‘‘septal seale.’? 

’ 
4 

2. CUPRESSUS L. Cypress. as ; 

Trees or shrubs. Leaves seale-like, small, appressed, closely imbricated in 
four ranks on the ultimate cord-like branchlets, or awl-shaped on vigorous 
shoots. Staminate catkins terminal on the branchlets with 3 to 5 pollen-saes 
to each stamen. Ovulate catkins on short lateral branchlets, the ovules numer- 
ous, erect, in several rows at the base of the scales. Cones globose to oblong, 
maturing in the second year, the shield-shaped scales fitting closely together 
by their margins, not overlapping, separating at maturity, their broad summits 
with a central boss or short point. Seeds acutely angled or margined; cotyle- 
dons 2 to 5. (Classical name of the Cypress.) 

Umbos small and low. 
Branchlets: slender, squwarish sc clos < Ge we <teew ateeetena ce Muse. 3e ole wibie ere. eer 1. 4@ goveniana. 
Branchlets thickish, POTEES Va nics tas s-odetipeive wthd s puapebes wader ears deme he there ed inky eae pend & sargentit. 

Umbos prominent, the two uppermost horn-like and incurved; leaves with conspicuous 
FEST SOILS. 6. us wa! e 0 oid. wipe: Bia ¥ yes ese Rae OLE te ceeds Meee nie a ew ae 2 3. C. macnabiana. 

1. C. goveniana Gord. GOwEN Cypress. Shrub, compactly branched, 5 
to 15 ft. high; foliage yellowish; ultimate branchlets very slender, squarish, 
their leaves rarely with pits or lateral depressions; cones light brown, sub- 
globose or oval, 6 to 8 lines long, rarely longer, with 4 pair of seales; umbo — 
short, crescent-like; seeds commonly black, sometimes brown but not red, angu- 
lar or acutely margined, minutely warty, 1 to 11% lines long. 

Monterey, in the forest of Pinus radiata on the west slope of the Pt. Pinos 
ridge. Often bearing cones when only one foot high in a manner similar to 
the form of the Mendocino White Plains (C. pygmaea Sarg.), which also has 
black seeds (less obviously warty) and leaves with few or no pits. 

2. C. sargentii Jepson. Shrub or tree, with larger red or reddish brown 
often glaucous seeds; leaves more commonly pitted; branchlets thickish, terete; 
cones 8 to 11 lines long. 

Red Mt., Mt. Tamalpais, Cedar Mt. and near Bonny Doon. 
C, MACROCARPA Hartw., Monterey Cypress, is restricted to the sea-eliffs at 

the mouth of the Carmel River near Monterey. 

3. C. macnabiana Murr. MAcNaB Cypress. Shrub or small tree, com- 
monly 6 to 8 but even 35 ft. high; branchlets very slender; leaves with a con- 
spicuous resin pit or white gland on the back towards the apex, often slightly 
glaucous; cones globose, clustered, short-peduncled, 5 to 8 lines in diameter, 
reddish or grayish brown; scales 6 to 8, with strong conical umbos, the upper- 
most very prominent or horn-like and ineurved; seeds brown. 

Dry hills or flats: North Coast Ranges from Samuels Springs, Mt. Aetna, 
Red Mt., and Bartlett Creek north to Whiskeytown (Shasta Co.). Foliage blue- 
green, pungently aromatic. ie 

3. JUNIPERUS L. JUNIPER. 

Trees or shrubs. Leaves in whorls of 3 or opposite, seale-like, imbricated, 
closely appressed and adnate to the branchlets, or linear-subulate and spread- 
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ing. Stamens and ovules on separate trees. Staminate catkins with many 
_ stamens, each with 2 to 6 pollen-sacs. Ovulate catkins of 3 to 6 succulent 
coalescent scales, each bearing 1 or 2 ovules. Cones fleshy anid, berry-like, 
ripe in the second year, in ours 1 to 3-seeded; cotyledons 2 to 6. (Ancient 
Latin name.) 

1. J. californica Carr. CALIrorNIA JUNIPER. Shrub or low tree 5 to 15 ft. 
high; leaves in 3s, ovate, acute, each with a dorsal pit towards the base, 
crowded on the ultimate branchlets or occasionally free and subulate, % to 1 
line long; berries reddish or brownish, covered with a dense white bloom, sub- 
globose or oblong, 4 to 7 lines long, with dry fibrous sweet flesh and 1 to 3 
seeds; seeds ovate, acute, brown, with a thick smooth but angled or ridged 
polished bony shell, 3 to 51% lines long; cotyledons 4 to 6. 

Dry hills or mountain sides. Local in the region northerly and westerly 
from Clear Lake; Mt. Diablo; south of Hollister to Southern California; 
Tehachapi Mts. to Kernville; Coulterville. 

J. OCCIDENTALIS Hook., Sierra Juniper, is common at 6,000 to 10,000 ft. 
in the Sierra Nevada; berries smaller, blue-black, the flesh juicy; seeds 1 to 4, 
cotyledons 2. 

TAXACEAE. Yew Faminy. 

Trees or shrubs with linear leaves 2-ranked by a twist in their petioles. Sta- 
mens and ovules borne on different trees and appearing in early spring from 
axillary scaly winter buds. Stamens united by their filaments into a column 
with 4 to 8 pollen-sacs pendent from each filament. Ovule solitary, terminal 
on a short axillary branch. Seeds set loosely in a fleshy cup, or quite enveloped 
by it and thus appearing drupe-like, ripe in first autumn; cotyledons 2. 

ese perry-like: leaves 12 to 7 in. long, acute... . 0, cece ne es evscaees ts Deapars: 
Fruit green or purplish, plum-like; leaves 1% to 2% in. long, stiffish, bristle-pointed. 

2. ToRRRFYA. 

1. TAXUS L. Yew. 

Trees or shrubs, the leaves bluntish or merely acute. Stamens 7 to 12 in a 
cluster, the 4 to 9 pollen-sacs borne under a shield-like crest. Ovule seated upon 
a circular disk which in fruit becomes cup-shaped, fleshy, and red, surrounding 
the bony seed, the whole berry-like. (Ancient Latin name of the yew, prob- 
ably from Greek toxon, a bow, the wood used for bows.) 

1. T. brevifolia Nutt. WerstTerN Yew. Small tree 10 to 30 ft. high, the 
crown irregular with the branches of unequal length and standing at various 
angles but tending to droop; bark thin, red-brown, shreddy; leaves linear, acute 
at apex, shortly petioled, flat, with midrib in relief above and below, 3 or 
mostly 6 to 8 lines long, 1 line wide, spreading right and left in flat sprays; 
seeds borne on the under side of the sprays and when mature set in a fleshy 
scarlet cup, the whole looking like a brilliantly colored berry. 

Deep, shady cafions: Santa Cruz Mts.; Mt. St. Helena; Mendocino Co. 
(Laytonville, Sherwood) and northward to Mt. Shasta, thence south through 
the Sierra Nevada. Localities few and scattered, and the individuals not 
numerous. Wood fine and close-grained, hard, heavy and durable. 

2. TORREYA Arn. STINKING YEW. 

Trees with rigid sharp-pointed leaves in 2 ranks. Stamen clusters solitary 
in the adjacent leaf axils, borne on l-year-old branches, made up of 6 to 8 
whorls of stamens, 4 stamens in a whorl, each filament with 4 pollen-saes with- 
out crests. Ovule completely covered by a fleshy aril-like coat, the whole becom- 
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ing drupe-like in fruit. Seed with thick, woody outer coat, its inner layer — 
irregularly folded into the white endosperm; embryo minute. (John Torrey, © 
Professor of Botany in Columbia College, long-time a student of western — 
botany, who traveled in California before the days of the Overland Railroad.) 

1. T. californica Torr. CaLirorNiA NurmMeG. Handsome tree 15 to 50 ft. — 
high, the trunk % to 3 ft. in diameter; leaves rigid, 144 to 2% in. long, 1% oe 
lines wide, flat, dark green above, yellowish green beneath and with two longi- 
tudinal glaucous grooves, linear or tapering above middle, bristle-tipped, 
twisted on their short petioles so as to form a 2-ranked flat spray; stamen- 
clusters whitish, globose, about 3 lines long, crowded on the under side of 
the branches; fruit elliptical, green in color or when ripe streaked with purple, — 
14 to 1% in. long; flesh thin and resinous; shell of the seed more or less 
longitudinally grooved; endosperm copious, with irregular incisions filled by 
the inner coat, giving it a marbled appearance so that in cross-section the seed 
resembles the true nutmeg of commerce.—(Tumion ecalifornicum Greene.) 

Cool, shady canons: Santa Cruz Mts.; Marin, Sonoma, Napa, Lake and 
Mendocino cos.; Sierra Nevada. A forestrally rare tree yet its altitudinal 
range is considerable; it grows on Papermill Ck. (Marin Co.) near sea-level 
and on Buck Ck., Middle Fork Kaweah River (southern Sierra Nevada) at 
6000 ft. 

ANGIOSPERMS 
Trees, shrubs or herbs. Sexual reproductive organ called a flower, typically 

consisting of an abbreviated axis bearing regular circles of calyx and corolla — 
parts, stamens and pistils. Calyx or corolla or both often absent, and stamens — 
and pistils often in different flowers. Ovules always enclosed in a sae 
(ovary). 

MONOCOTS 
Leaves parallel-veined. Stems with the vascular bundles scattered irregu- 

larly through them, without central pith or concentric woody layers. Flowers 
with the parts usually in 3s or 6s, never in 5s. Embryo with one cotyledon. 
Our species all herbs. 

TYPHACEAE. Cat-Tatm FAMILY. 
Marsh or aquatic perennial herbs, the solid eylindrie jointless stems from 

creeping rootstocks and bearing long linear alternate leaves. Flowers monoe- 
cious, in dense spikes, without perianth. Stamens and ovaries with bristles or 
minute scales intermixed. Ovary 1-ovuled, with a slender style, becoming in 
fruit a seed-like nut. Embryo straight, embedded in copious endosperm. 

1 TYPHA UL. Cat-Tam. 

Stems tall, simple, ending above in a long spike, the pistillate portion below 
merely contiguous to or quite separated from the staminate portion above. 
Stamens intermixed with hairs, their filaments connate. Ovaries minute, stipi- 
tate; stipes bearing bristly hairs which envelope the very small nuts in a 
copious down. (Ancient Greek name of the Cat-tail.) 

1. T. latifolia L. Cart-rain. Stout, 31% to 6 ft. high; leaves very long, 
sheathing at the base; spike 7 to 13 in. long, the pistillate portion below con- 
tiguous to the staminate portion above; pistillate portion dark brown, at length 
1 in. thick; staminate portion yellow, rather thicker when in flower, but soon 
deciduous, leaving a bare axis. 
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Common in marshes and marshy places by creeks: Coast Ranges, lower Sacra- 
mento and lower San Joaquin. 

SPARGANIACEAE. Bur-rReED Faminy. 
Marsh or aquatic plants with terete stems from creeping rootstocks, alternate 

long-linear 2-ranked leaves and monoecious flowers in globose heads. Fruit 
obovoid or spindle-shaped, 1 to 2-seeded. 

1. SPARGANIUM lL. Buwr-REeEp. 

Heads scattered along the upper portion of the simple or sparingly branched 
stem; lower heads pistillate, with leaf-like bracts; upper heads staminate. Sta- 
mens with minute scales interposed, their filaments slender and elongated. 
Ovaries surrounded by 3 to 6 linear-subulate scales forming a sort of calyx. 
(Sparganion, the Greek name, diminutive of sparganon, a swaddling-band, on 
account of the ribbon-like leaves.) 
Pistillate heads 2 on a branch, always sessile; nuts 2 lines wide or less ..1 S. greenet. 
Pistillate heads 2 to 4 on a branch, peduncled or less commonly sessile; nuts mostly 3 

PACS WIT. % p)s's oc = a ww hoes Baers cudta, Sener e fote'cbate:is\ evaleve oa els ale misyeie sieve ste Le is EME MCORP MM 

1. S. greenei Morong. Stems 2 to 5 ft. mgh; leaves triangular, channeled, 
partly clasping at base and flattened towards the apex, 1%4 in. wide; inflorescence 
branching 7 to 16 in. long; pistillate heads 1 or 2 on a branch, sessile, in fruit 1 
in. broad; staminate heads 10 to 17 on a branch; nuts broadly cuneate, rounded 
at summit and with a short beak, obviously but not sharply angular, 4 lines 
long, 2 (or rather less than 2) lines wide. 

Olema, Marin Co.; Butano Creek, San Mateo Co. Aug. Fruiting in Oct. 
2. S. eurycarpum Engelm. Erect, rather slender, 3 to 8 ft. high, with 

branching inflorescence; leaves flat and thin, slightly keeled beneath; pistillate 
heads 2 to 4 on the stem or branch, sessile or more commonly peduncled; 
staminate heads 5 to 13; heads in fruit *%4 to 114 in. in diameter; nuts obovate, 
many-angled, with a broad rounded or hemispherical summit, tipped with the 
short style, 3 (or nearly 3) lines broad, 4 lines long, including the style—(S. 
ealifornicum Greene. ) 

Calistoga, lower Sacramento and southward to Santa Clara Co. June-July. 

NAIADACEAE. PoNpDWEED FAMILY. 
Water plants entirely submerged or with floating leaves. Leaves thread-like 

or grass-like or some with broad floating blades, commonly sheathing at base 
or with sheathing stipules. Flowers inconspicuous, naked or with a very small 
calyx, commonly borne on a short spike or spadix. Ovaries 1 to 4, distinct, 
free from the calyx if that be present, 1-celled, 1-ovuled, ripening into nutlet- 
like fruits. 

A. Flowers perfect; calyx present. 
eC rinaMeE ee caer, fe eee errs See fone So oy w.de a «stale ce 1. POTAMOGETON. 
RR Se te ee es SEN er tos dg vite ¢ ols «ole a a’okcin e wield vehartn ee 

B. Flowers monoecious or dioecious; calyx none. 

Leaves with spiny-toothed margins; pistil solitary and naked ............0+45. 3. NAaras. 
Leaves entire. 

Pistils about 4, borne in a cup-shaped involucre; fresh water ponds or streams 
rm 4. ZANNICHELLIA. 

Pistils many, borne on the side of a linear spadix; maritime. 
Flowers monoecious; fruit ovoid; leaves 2 to 4 lines broad ............ 5. ZOSTERA. 
Flowers dioecious; fruit sagittate-cordate; leaves %4 to 2 lines broad............++- 

6. PHYLLOSPADIX. 

1. POTAMOGETON L. PonpweEep. 

Perennial herbs, commonly growing in the still waters of creeks and in fresh 
or brackish ponds, the stems arising from rootstocks. Leaves alternate, or the 
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uppermost opposite, frequently of two kinds, the floating ones broad, the sub- 
merged narrower and often thread-like or linear; stipules present, often sheath- sj 
ing the stem. Flowers in spikes or heads, which are borne on axillary pedun- 
cles and enclosed in the bud by stipular sheaths. Sepals 4, with short claws. — 
Stamens 4, inserted on the base of sepals. Ovaries 4. (Greek potamos, a river, 
and geiton, a neighbor, on account of the aquatie habit.) 

A. Stipules axiliary and free from the leaf. 

Plants with both submerged and floating leaves; submerged leaves linear or lanceolate, 
bearing true blades..s'm fo 5500+ sda oft wa wien emits walee ee Ue eee l. P. americanus. 

Plants with leaves all submerged. 
Leaves with broad JDlades.% cc iste ciate ot seus sie 4 cies etter ere renee 2. P. hucens: 
Leaves very narrow, thread-like or setaceous. 

Without. propagating buds» or glands: «0. 1s.+ a eds den ane ee «a eee eee 3. P. foltosus, 
With both. propagating. buds and glands. «2. ds ..-<5 seeker eee 4. P. pusillus. 

B. Stipules adnate to the leaf or petiole; submerged leaves only. 

Leaves capillary ...... ons dpléais winie em nips ies Blelgle mele = a hogials lal siel s «oierm aan 5. P. pectinatus. 
heaves. ‘flat, 34 :t0 124° lines: broad cee 2 ot eee oe teueee econ esta sn chee eee 6. P. latifolius. . 

1. P. americanus C. & 8. Stems terete, much branched, 3 to 6 ft. long; 
floating leaves coriaceous, elliptical, 2 to 4 in. long, % to 11% in. wide, the 
petiole often longer than the blade, submerged leaves very thin, lanceolate, 
4 to 12 in. long, 4 to 6 lines broad, rounded at base, or tapering into a petiole 
1 to 4 in. long; stipules 1 to 4 in. long; peduncles 2 to 3 in. long; spikes 1 to 2 
in. long, densely fruited; nutlets obliquely obovate, 144 to 2 lines long, the 
back 3-keeled, with the middle keel prominent.—(P. lonchites Tuckerm.) . 

Ponds or slow creeks in the valleys or hills at low altitudes: California, 
Washington and the Atlantic States. 

2. P.lucens L. Stem thick, branching below and bearing masses of 
very leafy branches at summit; leaves all submerged, thin, elliptical to lanceo- 
late or oblanceolate or the uppermost oval, acute or acuminate, often undulate- 
serrate, narrowed at base to a short petiole or sessile, 2 to 7 in. long and % 
to 1% in. wide; stipules greenish, 1 to 2 in. long, loose and spreading, some- 
times very broad; peduncles 3 to 6 in. long; spikes 2 to 2% in. long, thick 
cylindrical; nutlet 114 lines long, nearly as broad, with 3 distinet ribs on back. 

Small lakes and ponds: San Francisco Peninsula to Southern Catan 
also far eastward beyond our border. 

3. P.foliosus Raf. LEAFY PONDWEED. Stem flattened, much branched, 
1 to 2% ft. high; leaves rather thickly clothing the stem, 1 to 1% in. long, 
1%, to 1 line wide, abruptly acute; stipules white, transparent, 6 to 9 lines long; 
flowers few in a head on a peduncle 2 to 6 lines long; fruit nearly 1 line long, 
3-keeled on the back, the central keel with narrow rough-edged wing.—(P. 
pauciflorous Pursh.) 

Gilroy; San Francisco; Mariposa, Congdon; Birds Landing, Jepson; Shasta 
Co., Baker, northward into Oregon and far eastward. 

4. P. pusillus L. SLENDER PoNDWEED. Stems filiform, branching, % to 
1 ft. long; leaves narrowly linear or often nearly setaceous, with a ecrater-like 
gland on each side of the stem at base of the petiole or rarely glandless, 1 | 
to 3 in. long, 4% to 4 line wide, sessile; stipules short, obtuse, becoming 
setose; peduncles flattened, slender, 1%4 to 3 in. long; spikes interrupted or capi- 
tate; nutlet obliquely elliptical, % to 1 line long, with a groove on each side 
of the rounded back, or sometimes with 3 distinct keels, beaked by a short 
style. 

Santa Cruz, San Francisco, and Sierra Nevada (aee. Bot. Cal.), to Oregon” 
and eastward to the Atlantie States. 
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5. P.pectinatus L. Frenne, PonpweEp. Stems % or 2 to several feet 
long, arising from a running rootstock, repeatedly forking above, then very 
leafy and forming broom-like clusters ; leaves setaceous, 1 to 3 in. "long exclu- 
sive of the sheaths which are % to *4 in. long or on the lower leaves even 
2 in. long; scarious margin of the sheaths very narrow; spikes % to 114% in. 
long, the flowers in distinctly separated whorls; peduncles 1 to 3 or more in, 
long; nutlet 144 to 2 lines long, with an obscure ridge on each side of the 
back. 

The most common species throughout paliteenid from sea-level to 7000 ft. 
alt., species of world-wide distribution. The rootstocks imbedded in the mud of 
ponds bear tubers about the size of a pea. ‘The deep-diving ducks, such as 
the Canvas-back and Broad-bill feed upon these sweet, nutritious tubers, pull- 
ing loose at the same time more or less of the tender rootstocks and the 
attached stems which float to the surface and are shared with the surface- 
feeding species like the Teal and Mallard. It is to this plant that the Canvas- 
back, while living in the salt-marshes, owes the succulent and nutty flavor of its 
flesh, making it in the eyes of sportsman and epicure superior to every 
other kind of wild-fowl. 

6. P. latifolius Morong. Near the preceding; stems stoutish, white, branch- 
ing; leaves numerous, fascicled terminally, 4% to 114 lines broad; adnate portion 
of stipule 4% to 1 in. long, broad on the uppermost leaves, scarious-margined, 
the free portion shorter. 

Brackish water: Gilroy; Amedee, Lassen Co., Davy, to Oregon. 

2. RUPPIA L. DirTcs#-crass. 

Immersed aquatic herbs with long filiform forking stems. Leaves almost 
capillary, with a broad membranous sheathing base. Peduncles_ slender, 
axillary, at first very short and enclosed in the spathe- -like base of the leaf, 
each bearing two flowers disposed near together and rising to the surface in the 
period of anthesis, afterwards coiling and drawing the fruits beneath the 
water. Flowers perfect, entirely destitute of perianth. Stamens 2, sessile, 
each anther consisting of 2 large and separate anther-cells. Pistils e after 
flowering becoming stalked; stigmas depressed, sessile. (H. B. Ruppius, a 
German botanist of the 18th century. ) 

1. R. maritima L. Dircu-crass. Plants 2 to 3 ft. long; leaves 2 to 3 in. 
long; pistils ripening into hard ovoid nuts, which at maturity are %4 to 144 
lines long, and raised on stipes 1 to 12 lines long; fruiting peduncle 3 to 6 lines 
long. 

Aikaline or brackish waters: Southern California northward through the 
State. Cosmopolitan. 

3. NAIAS L. Natrap. 
Slender branching submerged fresh-water plants with linear opposite spiny- 

toothed leaves, which are seemingly whorled on account of the ones crowded in 
the axils. Flowers unisexual, solitary in the axils. Staminate flower consist- 
ing of a single stamen enclosed by two perianth-like envelopes. Pistillate flower 
consisting of a single ovary bearing a style with 2 to 4 stigmas. Fruit a 
seed-like nutlet, tipped with the persistent style. (Greek Naias, a water- 
nymph. ) 
Leaves coarsely toothed, the sheathing base entire or with 1 or 2 teeth on each 

a en et mene EES a ae ola w peld.e.c celal se cide #6 ale pipielnbipre%a els 1. N. marina. 

Leaves very minutely serrulate. 
Nutlet shining, smooth; sheathing base of leaves with many minute teeth on_ its 

HRGEE DOTHOR cee ccncvscardercrecsocscasievccnssconesveeenedeanen 2. N. flexths. 
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Nutlet dull, reticulated; sheathing base of leaves commonly narrow and with few 
teeth:-or sometimes -entire., «.\. osuass os Medes eee ae 3. N. guadalupensis. ; 

1. N. marina L. Hotiy-Leavep Natap. Stems stout, often armed with — 
prickles twice as long as their breadth; leaves linear, *%4 to 11% in. long, 1 to 
1% lines broad, coarsely saw- toothed, with the teeth enintioe tipped and 
the broad sheathing base entire or with 1 or 2 teeth on each side; nutlet 2 to 
21% lines long, reticulated.—(N. major All.) 

Clear Lake to Lower California and the Atlantic States. 

2. N. flexilis R. & S. SLENDER Natap. Stems slender; leaves narrowly — 
linear, very minutely toothed, mostly acuminate, % to 1 in. long, 4 to % line 
wide; nutlet oblong-ovoid, 1 to 2 lines long, nearly smooth, shining. 

Southern California to Washington, eastward to the Atlantic and in Europe. 

3. N. guadalupensis (Spreng.) Morong. Stems thread-like, 1 to 2 ft. long; 
leaves 6 to 9 lines long, 144 line wide or something less, abruptly acute; nutlet 
cylindrical, 1 to 1% lines long, dull but distinctly marked with numerous rows 
of squarish reticulations. . 

Oregon to San Francisco and southeastward to the Atlantic. 

4. ZANNICHELLIA Mich. 
Immersed aquatic plants, flowering and fruiting under water, the thread-like 

stems from a creeping rootstock. Leaves opposite or in whorls. Flowers monoe- 
cious, without perianth, sessile, both kinds in the same axil: staminate flowers 
consisting of an anther on a pedicel-like filament; pistillate flowers 2 to 6 
in a cluster and surrounded by a hyaline cup-shaped involucre shorter than 
the pistils, each flower consisting of a single pistil with a thin peltate stigma 
on the summit of the short style. Fruit an oblong somewhat flattened, beaked 
nutlet. (Zannichelli, 1662-1729, a botanist of Venice.) 

1. Z.palustris L. Hornep PoNDWEED. Stems sparingly branched, 1 to 
1% ft. long; leaves 1 to 2 in. long, filiform but fiat; pistils usually 4, in fruit 
slightly incurved, becoming stipulate, 1 to 1% lines long, often roughened or 
toothed on the back. 

Pools and still waters of streams: Southern California to the Sacramento 
Valley. Cosmopolitan. 

5. ZOSTERA L. GRASS-WRACK. 

Submerged maritime herbs with elongated and very narrow grass-like radical 
leaves and inflorescences raised on peduncle-like stems. Flowers monoecious, 
borne in 2 rows on the face of a flattened spadix with or without small lateral 
appendages covering them in the bud and closely invested by a protecting 
foliaceous spathe until anthesis. Staminate flower of 1 stamen. Pistillate 
flower of 1 pistil. Nutlet ovoid. (Greek zoster, a girdle or band, on account of 
the ribbon-like leaves.) 

1. Z.marina L. Erv-crass. Leaves with long sheathing bases, 3 to 
7-nerved, 1 to 4 ft. long, 1 to 4 lines broad; fruiting leaves jointed at base of 
spathe, which terminates with a more or less elongated leaf-like summit; spadix 
2 to 4 in. long, 10 to 20 fruited; fruits 1144 lines long, the ribs of the seed 
showing clearly on the pericarp. 

Shoal waters of bays, San Pedro north to Alaska. Var. LATIFOLIA Morong. 
Stem stout, sometimes 8 or 10 ft. long; leaves 3 to 6 lines wide; nutlet with a 
distinct stipe, the pericarp splitting along the face—Santa Barbara north- 
ward to Puget Sound, ace. Morong (Z. pacifica Wats.). 
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6. PHYLLOSPADIX Hook. 
Aquatic plants of ocean shores, closely related to the preceding, with elon- 

gated narrowly-linear radical leaves from much branched creeping rootstocks. 
Flowers dioecious, borne in 2 rows on the side of a flattened spadix, with a 
lateral chartaceous appendage covering each flower in the bud, the whole 
inflorescence enclosed by a spathe which is produced beyond the spadix as a 
foliaceous prolongation. Anthers sessile. Pistil simple, with 2 stigmas; ovary 
sagittate-cordate, i.e., with two downwardly-produced horns at base, which 
in fruit are strongly developed and bear on the inside deflexed bristles serving 
to attach the floating achenes to other plants on the beaches. (Greek phullon, 
leaf, and spadix, a kind of inflorescence. Cf. Gibbs, Am. Nat. xxxvi, 101. The 
pistillate spadices have rudimentary anther-cells. For fire-proofing and dead- 
ening the plants have been used as a filling between walls in construction.) 
Flowering stems 1 ft. long or more, bearing 2 to 5 pistillate spadices ...... 1. P. torreyt. 
Flowering stems 2 or 3 in. long, bearing 1 pistillate spadix or rarely 2....2. P. scoulert. 

1. P.torreyi Wats. ToRREY’s EEL-GRASS. Rootstocks brittle; leaves 114 
to 2 ft. long, %4 to 1 line broad; pistillate spadices 1 to 1% in. long; staminate 
spadices shorter and with shorter peduncles; mature fruit 214 lines long. 

Low tide limits to two fathoms below, San Diego and northward. 
2. P.scouleri Hook. Paciric ErL-crass. Very similar to the preceding 

but the leaves rather broader, *4 to 2 lines wide, and more obviously 3-nerved; 
fruits larger. . 

Santa Barbara and northward. 

JUNCAGINACEAE. Arrow-erass FAminy. 
Marsh or sub-aquatic herbs with basal rush-like or grass-like leaves, and small 

flowers in racemes or spikes, or solitary. Calyx when present, 4 to 6-parted, 
its sepals in two series. Stamens in ours 6 or 1. Ovaries 1, or 3 to 6 and 
united. Embryo straight. 
Flowers perfect, in a raceme; calyx present; stamens 6..........0-.22¢ 1. TRIGLOCHIN. 
Flowers polygamous, in a spike, also with some solitary; calyx none; stamen 1..2 LiLakga. 

LL sTRIGLOCHIN LL. 
Perennial by means of short rootstocks. Leaves fleshy with membranous 

sheaths. Flowers small, in a spike-like bractless raceme raised on a scape. 
Sepals 6, greenish, deciduous, the three inner inserted higher. Stamens in 
ours 6; anthers sessile or nearly so. Pistils in ours commonly 6 (rarely 3 to 
5), their ovaries united around a central axis, splitting when ripe into 1-seeded 
carpels, which separate from the base upward, and leave a slender persistent 
axis. Stigmas as many as the ovaries, plumose. Carpels dehiscing by the 
ventral suture. (Greek tri, three, and glochis, a point, referring to the fruit 
of the 3-carpeled species.) 

SEITEN AVES ©?) 1ITIES SIGE! OTs INOTE) <a g:s oie sie iele.e oes ncsisje sc cee venceas 1. 7. maritima. 
Scapes slender; leaves almost wiry, less than 1 line wide................2. T. concinna. 

1. T. maritima L. Common ArRow-crass. Terminal portion of the root- 
stock covered with the sheaths of old leaves; scapes stout, 1 ft. long or somewhat 
more, bearing a raceme 10 to 15 in. long, the whole surpassing the (2 to 3 
lines wide) leaves; flowers 1 line long, longer than the pedicels, these in fruit 
conspicuously decurrent; carpels 3-angled, with the dorsal angles winged, 
making a broad longitudinally-striate groove on the back, 2% lines long, the 

_ stigmas persistent and recurved; seed narrowly linear, 1 line long. 
Marshy shores along the coast, 
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2. T.concinna Davy. SLENDER ARROW-GRASS. Scapes very slender and 
racemes louser than in the preceding, 7 to 13 in. high; leaves usually less than 
1 line wide; flowers about 14 line long; carpels rather less than 2 lines long; 
fruiting pedicels less obviously decurrent. 

With the preceding. 
2. LILAEA H.B.K. 

Sub-aquatie annual with fibrous roots and basal rush-like leaves sheathing at 
base. lowers in spikes raised on scapes and also with solitary pistillate flowers in 
the axils of the basal leaves. Spikes unisexual or with perfect flowers in the mid- 
dle, pistillate below and staminate above, all in the axils of bracts except the 
pistillate. Staminate flowers consisting of a single stamen. Perfect flowers 
made up of a stamen and a pistil. Pistillate flowers consisting of a single pistil 
with short style, those in the axils of the basal leaves with extraordinarily long 
styles. Fruits coriaceous, flattish, oblong-ovate, winged, longitudinally ribbed, 
1-seeded, indehiscent, those in the axils of the basal leaves less compressed and 
wingless. 

1. L.subulata H.B.K. Leaves cylindrical, 6 to 8 in. long, 1 to 2 lines in 
diameter, tapering to a point; spikes dense, 4% in. long or less; basal pistillate 
flowers often with a style 1 to 3 in. long, their fruits larger than those of 
the spike, 244 to 3 lines long. 

In water or mud of shallow vernal pools, British Columbia, coast region of 
middle California (where it is common) to Southern California. 

ALISMACEAE. Warer-PLANTAIN FAMILy. 
Marsh or aquatic herbs with radical leaves, scape-like flower stems and per- 

fect or unisexual flowers. Perianth of 3 outer herbaceous persistent sepals, and 
3 inner white deciduous petals. Stamens 6 or numerous. Ovaries numerous, dis- 
tinct, 1-celled, 1-ovuled, becoming achenes in fruit. Endosperm none; embryo 
strongly recurved or folded. 
Stamens 6; achenes in a single whorls. .... 2. < s<0c kame © uv a nie eres rcnnenn 1. ALISMA. 
Stamens numerous; achenes in a dense head. 

Flowers -wnisextial oc. 02. 5 oc cs a 0.0 sc stessse whe shots era wicle cue GHanone eae cat aT te heen ann 2. SAGITTARIA. 
Fertile flowers with ‘statiiens, 2). 5.cicbs ew blac leis siete iitoses xn ae en 3. LopHOTOCARPUS. 

1. ALISMA L. 
Erect herbs, growing in shallow water or mud, with radical long-petioled 

leaves. Inflorescence a panicle consisting of whorled branches each bearing a 
simple or compound umbel of perfect flowers. Perianth of 3 outer small herba- 
ceous segments, and 3 much larger inner ones, these petal-like and very delicate. 
Stamens 6, with short filaments. Ovaries distinct on a disk-like receptacle. 
Achenes numerous, channeled on the back, crowded in a whorl. (Alisma, the 
Greek name.) 

1. A. plantago L. WaArtTeR PLANTAIN. Rootstock perennial, becoming 
almost bulbous by the sheathing bases of the petioles; leaves radical, the blades 
elliptic-oblong, acute, 2 in. long, varying to 8 in. long and 3 in. broad and 
tapering from the middle to each end, on petioles twice as long; flowering 
stems 114 to 21% ft. high, the whorled branches unequal in length and forming 
a loose, pyramidal panicle; flowers white, on pedicels 1 in. long or less; petals 
1 line long; achenes very strongly flattened, oblong, 1 line long, 17 to 25 in — 
the whorl. 
Common along the margins of ponds, rivers, and marshy shores of lakes: 

San Francisco; Alameda; Stockton; lower Sacramento; Napa Valley. The 
aquatic forms have very narrow leaves. 



WATER-PLANTAIN FAMILY. 33 

2. SAGITTARIA L. ARROW-HEAD. 
Marsh or aquatie herbs with fibrous roots and milky juice. Leaves broadly 

sheathing, commonly sagittate or sometimes without basal lobes or even without 
a blade. Flowers pedicelled, borne in whorls of 3 on the upper part of the 
stem, with membranous bracts. Flowers in ours monoecious, the staminate 
above. Stamens inserted above the receptacle. Ovaries numerous, crowded on 
a globose receptacle. Achenes flat, more or less winged and beaked by the 
short style. (Latin sagitta, an arrow, referring to the shape of the leaves.) 
Pedicels of pistillate flowers slender, ascending; leaves sagittate. — ; 

Basal lobes much shorter than the upper one or equalling it; racemes with few to 
Seer NNT Sees are octet ey nat evemaie alaiaisials slo's s¥e.<'« 4 svc else's en eiese)e sleeve 1. S. latifolia. 

Basal lobes less than twice as long as the upper one; racemes with numerous whorls.. 
2. S. greggu. 

Pedicels of pistillate flowers much thickened and reflexed in fruit; leaves not lobed at 
PPIeCaes, withh TOW MWHOSIS slsisis aibc'cs cree oe 6 0's « creo ae els ose sicte s 3. S. sanfordii. 

1. S. latifolia Willd. TuLe Potato. Leaves very variable, 2 to 16 in. in total 
length; basal lobes lanceolate to broadly ovate, acuminate, divaricate; scape 
simple or branched, 44 to 3 ft. high; bracts scarious, 214 to 5 lines long, the 
pedicels of the pistillate flowers very much longer; flowers monoecious; 
achene 114 lines long with somewhat swollen dorsal wing and long horizontally 
oblique beak. 
Common on the islands and river shores of the interior. The tubers of this 

species are edible and are made much use of by the Chinese of the lower 
_ Sacramento. 

2. S. greggii J. G. Smith. Srockron ARROW-HEAD. Stout, erect; leaf- 
blades 8 to 18 in. long, the widely divergent lanceolate basal lobes longer than 
the ovate and acuminate or lanceolate upper lobe; scape erect, 5-angled below, 
branching at its summit into several ascending, for the most part long racemes, 
with numerous whorls of flowers; bracts lanceolate, acuminate, 7 to 14 lines 
long, equaling or rather shorter than the pedicels; achenes 1 to 114 lines long, 
tumid, crested on both margins, circular or the ventral margin almost straight, 
nearly beakless. 

Stockton, original and only known locality in California. 
3. S.sanfordii Greene. SANFORD ARROW-HEAD. Leaves 2 to 3 ft. long; 

petioles obtusely triquetrous, 1% to 1% in. thick at the base; blades linear- to 
oblong-lanceolate, about 4 in. long, tapering into the spongy petiole, or almost 
obsolete in submersed plants; scapes stout, 1144 ft. high or more; bracts 
triangular, 2% to 3 lines long, connate at base; whorls of flowers few, the 
pedicels of the pistillate ones reflexed in fruit; sepals ovate, 2 to 3 lines 
long; anther longer than the filament; achenes 1 line long, rather markedly 
winged on both the inner and outer margins, the sides reticulated; beak 
oblique, short, triangular. 

Lower San Joaquin. About 100 acres of pure growth occurs just below the 
San Joaquin Bridge near Banta; on account of the tubers this area is fed 
out with hogs (J. A. Sanford). The sepals of the pistillate flower in this 
and both preceding species are reflexed or spreading. S. montevidensis C. & S. 
is (ace. to J. G. Smith) a ballast plant at Stockton; it may be known by the 
erect accrescent fertile sepals and by a brownish purple spot at the base of the 
petals. 

3. LOPHOTOCARPUS T. Durand. 
Closely allied to Sagittaria. Fertile flowers with stamens. Sepals erect and 

appressed in fruit. Stamens hypogynous. (Greek lophos, crest, and karpos, 
fruit.) : 
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1. L.californicus J. G. Smith. Type locality, Stockton, J. 4. Sanford. — 
“+ 

GRAMINEAE. Grass Fammny. me 
By J. Burtr Davy. “al 

Ours annual or perennial herbs. Nodes solid, sometimes branching, the 
lower often emitting secondary roots; internodes usually hollow at maturity 
(pithy in most Andropogoneae, some Paniceae, ete.) the lowest sometimes 
shortened and corm-like. Leaves alternate, mostly sessile, the lower portion — 
(sheath) clasping the stem like a tube. Sheath lined by a membrane which 
is usually prolonged beyond the point of union of sheath with blade as an 
erect, usually hyaline projection (the ligule), sometimes reduced to a ring of 
hairs or rarely obsolete. Blades narrow, mostly linear; veins parallel, some- 
times in aquatie species united by cross veinlets. Flowers collected into diminu- 
tive, spiciform, 1 to many-flowered clusters called spikelets, which are usually — 
subtended by a pair (rarely one or both obsolete) of membranous, charta- 
ceous, coriaeceous or cartilaginous bracts. Spikelets arranged in spikes, racemes 
or panicles. Flowers perfect, monoecious, polygamous, or rarely dioecious; 
when monoecious the staminate and pistillate flowers may be in the same spike- 
let (sometimes in Arrhenatherum), in separate spikelets, or in separate inflores- 
cences as in Maize (Zea); when polygamous, the staminate flowers may be 
either in the same spikelet, as in Holeus, etc., or more rarely in separate 
spikelets as in many of the Andropogoneae. Flowers distichously arranged 
on the axis (the rachilla) of the spikelet, each subtended by a pair of modi- 
fied leaves (rarely 1 being obsolete); the lower of these (the bractlet) often 
similar in texture to the bracts of the spikelet; the upper (the palea) 
usually thinner, hyaline, with usually 2 nerves, mostly 2-keeled, the inflexed 
tihargins enwrapping the flower. Within and at the base of the bractlet are 2 
(rarely 1, 3 or more), usually minute organs (the scales); the scales at the 
time of anthesis become turgid, pushing the bractlets and palea apart, thereby 
allowing the anthers and stigmas to protrude; after anthesis they lose their 
turgescence, becoming hyaline, and allow the bractlet and palea to close 
again. Perianth obsolete, unless represented by the scales. Stamens usually 
3, rarely 1, 2, 6 or more, hypogynous; filaments capillary; anthers 2-celled, 
mostly versatile and pendulous at maturity, usually proterandrous. Ovary 
superior, 1-celled, l-ovuled. Styles usually 2, free, or more or less united below, 
or obsolete; stigmas 2, widely branched and usually plumose, covering a large 
area and thus specially arranged to catch pollen carried by the wind, usually 

) spirally branched, rarely barbellate with papillate cells. Fruit in ours an 
achene, often adnate to the palea and sometimes also to the bractlet. Seed 
in ours adnate to the pericarp. Embryo small, outside the base of the 
endosperm. 

KEY TO THE TRIBES 

A. Spikelets 1-flowered, the flower perfect; or with 1 perfect flower and 1 (rarely 2) 
empty bractlets or staminate flowers below (rarely above) it. Dioecious species and 
species with 2 or more perfect flowers should be looked for under B. 
Both bractlet and palea cartilaginous, coriaceous or chartaceous (at least distinctly firmer 

in texture than the bracts) and becoming indurated in fruit. 
Rachilla jointed below the bracts so that the spikelets fall from the pedicel entire; 

spikelets terete, or flattened on the back only, not at all laterally compressed; either 
strictly 1-flowered or the perfect flower subtended by 1 (never more) empty bractlet 
or staminate flower; lower bract often herbaceous and usually much the smaller 

2. PANICEAE, p. 36. 
Rachilla jointed above the bracts so that these remain after the flowers fall away; 

spikelets laterally compressed on both sides; subtended by 2 (rarely only 1) some- 
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times minute, empty bractlets or staminate flowers; bracts usually sub-equal...... 
3. PHALARIDEAE, p. 39. 

Only the bractlet firmer in texture than the bracts and becoming indurated in fruit; 
palea hyaline. 

. Awn terminal, geniculate; bractlet cylindrical-involute:—Stipa in..................... 
4. AGROSTIDEAE, p. 43. 

Awn dorsal, geniculate; bractlet not cylindrical-involute:—sometimes Avena in..... 
5. AVENEAE, p. 51. 

Neither bractlet nor palea firmer in texture than the bracts, though in Hordeae both may 
be equally firm; often one or both of them hyaline. 

Spikelets pedicellate; arranged in lax or more or less dense and spikelike panicles or 
racemes; if in racemes or spikes these sometimes densely cylindrical but the spike- 
sets not in distinct rows. 

Spikelets of two kinds in the same inflorescence, one polygamous, the other imperfect 
or rudimentary; two (one of each kind) or several at a node. 

Spikelets in pairs, or the terminal in threes, at each node of the jointed rachis, 
one (or two) pedicellate and (in ours) imperfect, the other sessile and con- 
taining 1 perfect flower subtended by either a hyaline empty bractlet or a 
SIDE eR GSO e ks A ee ee Re Ce Cone ee 1. ANDROPOGONEAE, p. 36. 

Spikelets crowded at each node of a dense, 1-sided, brush-like panicle; the fertile 
solitary, short, terminating the panicle- branches and entirely concealed by the 
— sterile spikelets, which consist of about 10 empty bractlets:—Lamarckia 

oe ee eee ee eee eee rene ALE ETS Stejatatar sie ecards a-elsieis:s » 7. FESTUCEAE, p. 59. 
Spikelets all of one kind in the same inflorescence, though their contained flowers may 

be perfect, monoecious or polygamous. 
Perfect flower solitary, without empty bractlets or staminate flowers either above 

or below it. 
Bractlet with a dorsal awn arising from below the middle or awnless. 

7 Awn sometimes obsolete, when present straight, not twisted. .4. AGROSTIDEAE, p. 43. 
Awn_ always present, geniculate and twisted:—some forms of Deschampsia and 
ES BE Re Se nr ete 5. AVENEAE, p. 51. 

.. Bractlet with a terminal awn (sometimes very short):—some species of Koeleria 
PL SEE: ig pe a ee a eye 7. FESTUCEAE, p. 59. 

“peal te with one or two staminate flowers or empty bractlets below (rarely 
above) it. 

Spikelets with 2 staminate flowers or 2 empty bractlets below the perfect flower 
—Anthoxanthum and Hierochloe in................ 3. PHALARIDEAE, p. 39. 

Spikelets with only one staminate flower (never empty bractlets) below or above 
the perfect flower:—Arrhenatherum and Holcus in...... 5. AVENFAE, p. 51. 

Spikelets with 1 or 2 empty bractlets above the perfect flower:—Melica, Koeleria 
2UPL EVES BT ST ae peu he a eo Pee eee 7. FESTUCEAE, p. 59. 

Spikelets sessile or very short pedicellate; arranged in two close, crowded rows form- 
ing 1l-sided spikes or racemes; these racemes digitate or fasciculate, rarely solitary; 
rachis not breaking up at the nodes.............+...++++.-- 6. CHLORIDEAE, Pp. 5/2 

- Spikelets arranged in 2 opposite rows, forming a 2-sided spike or raceme, sessile or 
' very shortly pedicellate on teeth, or in notches or grooves of the rachis which is 
often flexuous; rachis in many cases jointed at the nodes, each internode at maturity 
falling away with the APEACHOS SPARE EE fa/c\o:o1a, 5 o'e.208's 4/6" a) a.n fa n!0 8. HorpDEAE, p. 71. 

B. Spikelets with two or more perfect flowers (dioecious in Festuceae in the 
genus Distichlis and sometimes in Poa and Phragmites) ; imperfect flowers, when pres- 
ent, uppermost (except in Phragmites and rarely in Eragrostis). 

Spikelets pedicellate, arranged in lax or more or less dense and spikelike panicles 
Or racemes; when in racemes or spikes not in opposite rows on the rachis. 

Bracts large in proportion to the whole spikelet, usually enclosing all the flowers; 
one or more of the bractlets bearing a twisted and abruptly bent awn, usually 
on the back, rarely from between the teeth of the bifid apex or awnless; 
when not awned there are 2 nearly opposite flowers, and the rachilla is not 
prolonged beyond them; in Avena sativa the awn is often obsolete or straight, 
though the flowers are more than 2 and not opposite........ 5. AVENEAE, p. 51. 

Bracts small in proportion to the whole spikelet, usually scarcely exceeding the 
apex of the first flower; bractlets awnless, or with 1 to 3 straight awns, which 
are usually terminal, or rarely borne just below the apex...7. FEstTuceag, p. 59. 

Spikelets arranged in 2 opposite rows, forming a bilateral spike or raceme, sessile 
or shortly pedicellate on teeth, or in notches or grooves of the rachis which is 
often flexuous; rachis in many cases jointed at the nodes, each internode at 
maturity falling away with the attached spikelet..,............ 8. Horbeag, p. 71, 
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Tripe 1. Andropogoneae. Sorguum TRIBE. 

Inflorescence a simple or compound panicle, the ultimate branches of which 
consist of spikelike racemes of few or many spikelets. Rachis usually jointed 
at the nodes. Spikelets in pairs at each node, or in triplets at the end of 
each raceme, of two kinds, one of each pair sessile and perfect or polygamous, 
the other pedicellate and imperfect, rudimentary, or reduced to the pedicel; 
pedicel and callus often clothed with long silky hairs; spikelets generally with 
but one flower, usually with a hyaline empty bractlet below it, or rarely the lat- 
ter bearing a staminate flower in its axil, or obsolete. Lower bract always more 
indurated than the bractlets, the latter often hyaline and usually one of them 
bearing a bent or twisted awn; internodes between the different bractlets or 
flowers not measurable. Palea usually shorter than its bractlet, sometimes 
obsolete. Stamens usually 3, rarely only 2 or 1. 

1. ANDROPOGON L. SorGHum. 

Our only species belongs to the sub-genus Sorghum, having the stems hard 
and pithy; racemes solitary or in pairs, panicled; joints of the rachis without 
a translucent line; bracts broad-lanceolate, finally indurated and shining; 
awnless (in our species); lower bractlet empty, or sometimes obsolete, much 
the smaller, hyaline; upper very slender, awnless or with a geniculate awn; 
palea small, hyaline or obsolete. Scales wedge-shaped. Stamens 3. Styles 
distinct. (Greek andro, man, pogon, beard, having reference to the bearded 
callus of the staminate spikelets in most species.) ‘ 

1. A. sorghum Brot. var. halepensis Hackel. JOHNSON-GRASS. Peren- 
nial, rootstock stout, creeping; stems stout, erect, 2 to 5 ft. high; leaf-blades 
flat, with undulate margins, 8 to 24 in. long, 114 to 3 in. wide, apex drooping; 
panicle variable 1% to 1% ft. long, oblong-elliptical, dense or rather loose, more 
or less drooping; branches mostly in whorls of 4, rarely 2 or 6; sessile spikelets 
variable, lanceolate or elliptical, 2 to 3 lines long; bracts equal; lower bract 
of the perfect spikelet firm, more or less shining and often dark colored, 
obscurely 5 to 9 or 1l-nerved; margins involute; upper 3 to 7-nerved; bracts 
of the staminate spikelets narrow and more acuminate, the lower almost 
2-keeled, with 2 prominent nerves near each margin; upper 5-nerved; empty 
bractlet one-fourth shorter than the lower bract, elliptical-oblong or oval, deli- 
cately 2-nerved; lower flower-enclosing bractlet one-half as long as the upper 
bract, broadly oval, obtuse, 2-lobed, often bearing a short awn; anthers yellow, 
1 to 1% lines long; scales fringed; pedicellate spikelets sometimes reduced to 
the bractlet, much narrower than the fertile ones——(Sorghum halepense Pers.) 

Originally introduced into the United States as a forage plant, now a 
troublesome weed in orchards and elsewhere. Sparingly naturalized in the 
San Joaquin Valley. July-Aug. The rootstocks furnish feed for hogs. 

TRIBE 2. Paniceae. Minuet TRIBE. 

Spikelets arranged in spikes, racemes or panicles, these sometimes digitate 
or in pairs; rachis usually not jointed at the nodes and therefore not breaking 
up at maturity; pedicels jointed below the bracts so that these fall away 
with the rest of the spikelet at maturity. Spikelets terete or flattened on the 
back only, not at all laterally compressed, all alike, either strictly 1-flowered, or 
with 1 perfect flower, and a staminate flower, or bractlet and palea, or empty 
bractlet, below it; lower bract usually much the smaller; perfect flower 
strictly terminal, its bractlet and palea alike, cartilaginous, coriaceous, char- 

; 

\ 



GRASS FAMILY. 37 

taceous, or at least always firmer in texture than the bracts, awnless; lower 
bractlet sometimes similar in texture to the bracts, sometimes short-awned. 
Spikelets without any involucre of bristles or spines. 

Bractlet (in ours) apparently 1 only, enclosing a perfect flower; spikelets in 1-sided 
racemes or spikes which (in ours) are arranged in pairs, or (rarely) in panicles. 

2. PASPALUM. 
Bractlets 2, the upper subtending a perfect flower, the lower empty or subtending a 

staminate flower; spikelets sometimes in 1-sided racemes or spikes; these digitate 
Pe TIMME TS UETICHOG faa: Ce ai escye fe Voteva tate lc, Sis. lol's va) oo!) so als, ob. 5,8 Rich, b/s lord © oe avwieiS weve aes 3. PANICUM. 

Spikelets subtended by an involucre consisting of from one to many bristles or spines 
(sterile branches) which are sometimes grown together. 

eemmeelets deciduous; bristles persistent... ............cccceccccccccecs 4. CHAETOCHLOA., 

Z: PASPALUM L. MIUILLET-GRASS. 

Inflorescence of few digitate, or many panicled, spike-like racemes. Spike- 
lets in 1 to 4 rows upon one side of a flattened, jointless rachis, jointed upon 
their short pedicels, plano-convex, obtuse or acute, awnless, 1-flowered; bracts 
apparently 2 or 3 owing to the presence of an empty bractlet which resem- 
bles a bract in size and texture and takes its place; lower bract often obsolete, 
when present minute, l-nerved, slender, and placed on the flat side of the spike- 
let; upper much larger, few-nerved. Bractlet (in ours) apparently 1 only, 
really 2; lower empty, membranaceous, resembling and nearly equaling the 
upper bract and performing the function of the absent or reduced lower bract, 
d-nerved; flower-enclosing bractlet roundish or ovate, coriaceous, rarely mucro- 
nate or with a few minute hairs at the apex, large, convex, and partly enclos- 
ing the palea. Palea smaller than its bractlet, roundish or ovate, coriaceous, 
flattish. Scales 2, wedge-shaped or quadrate, emarginate. Stamens 3. Ovary 
oblong, smooth; styles elongated. Achene enclosed by the indurated bractlet 
and palea. (The Greek name for Millet-grass.) 

1. P.distichum L. Kwnort-crass. Rootstock perennial, widely creeping; 
stems 1% to 2 ft. high; sheaths somewhat crowded, smooth or hairy, bearded or 
ciliate at the throat; blades flat, sharp-pointed, linear-lanceolate, 144 to 6 in. 
long, 1 to 31% lines wide, sparingly hairy above, glabrous below, somewhat 
glaucous; spikes 2 (rarely 3 or 4), 1 to 4 in. long, sub-erect, densely flowered, 
one sessile, the other shortly pedicellate; rachis 14 to 1 line wide; spikelets 114 
lines long, ovate, acute; those in the middle of a row overlapping about 4 
their length; bracts more or less pubescent. 
A tropical and sub-tropical species, now naturalized in marshy places through- 

out the State. Somewhat resembling Bermuda-grass but readily distinguished 
by its stouter habit and by usually bearing only 2 spikes to each inflorescence ; 
appearance much modified by habitat. 

3. PANICUM lL. PANIC-GRASS. 

Leaves often hirsute or hispid with stiff hairs arising from tubercles between 
the nerves. Panicle loose and spreading, or close and spikelike; when the 
spikelets are crowded in pairs on one side of flattened spikelike branches, one 
spikelet is sessile the other pedicellate. Spikelets without involucre or bristles 
at the base, 1 or 2-flowered (when 2-fiowered the lowest staminate), rarely 
awned, jointed on the pedicels below the bracts so that these fall away with the 
flower at maturity; bracts 2 (or 1 only); the lower smaller, often minute or 
obsolete; the upper equaling the perfect flower. Bractlets 2; the upper enclos- 
ing the palea and a perfect flower; the lower resembling the upper bract and 
empty or bearing a staminate flower or empty palea, the latter when present 
very thin and hyaline; upper bractlet and its palea alike, coriaceous or cartila- 
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ginous, usually flattened parallel with the bracts, awnless. Seales 2, fleshy, 
truneate. Ovary smooth, oblong; styles distinct or very shortly united at the © 
base; stigmas usually purple and longer than the styles. Achene compressed, 
plano- convex, enclosed by the indurated bractlet and palea. (The Latin name 
for some cereal, from panis, bread, one species—the Millet, P. nikers 
having been cultivated from prehistoric times as a cereal.) 
Spikelets crowded in 2 to 4 rows on 2 sides of triangular, digitate or clustered spikes. 
Lower bract minute or obsolete; bractlets awnless, pubescent or nearly smooth........ 

1. P. sanguinale, 
Spikelets imbricate, sessile on 2 sides of a triangular rachis, usually rough with stiff hairs. 

Bractlet awned or awn-pointed, mostly shortly hirsute on the nerves..... 2. P. crus-galh. 
Spikelets in lax panicles, pedicellate, awnless. 

Annual; spikelets acutely pointed; panicle-branches mostly angular..... 3. P. capillare. 
Perennial; spikelets obtuse or barely pointed; panicle-branches filamentous............. 

4. P. dichotomum. 

1. P. sanguinale L. OCras-crass. Pale green annual; stems usually 
prostrate and creeping at base, then ascending or erect, 1 to 2 ft. long, usually 
stout; lower nodes swollen and rooting; sheaths sparingly hairy with long, 
stiff, white hairs; throat with a tuft of hairs on each side; ligule about 1 line 
long, broad, truncate, denticulate; blades 2 to 4 in. long, 2 to 3 lines wide, 
scabrous on both sides; panicle-branches 4 to 6 or more, digitate or clustered, 
sub-erect, straight, 3 to 5 in. long, 3-sided, spikelet-bearing to the base on 2 
sides only; rachis 14 line wide on the flat side, ciliate-seabrous; spikelets in 
pairs, in 2 to 4 rows, narrowly lanceolate-acuminate, 114 to 1% lines long, one 
on a ciliate-scabrous triangular pedicel, the other sessile below it and over- 
lapping; bracts much shorter than the spikelet; lower less than 14 line long, 
triangular, acute; upper %4 to 1 line long, linear, 3 to 5-nerved, ciliate with 
long hairs; lower bractlet empty, membranous, 3 to 5 or 7-nerved, ciliate; 
upper rather shorter, faintly.3-nerved, chartaceous, glabrous, completely enclos- 
ing the palea; achene flattened, oblong, 1 line long. 

An alien cosmopolitan weed. Sacramento Valley; Stege; Napa Co. July- 
Sept. ° 

2. P. crus-galli L. Barnyarp-crass. Annual; stems ascending, 1 to 4 ft. 
high, very stout; lower nodes much swollen, upper constricted; sheaths sparsely 
hairy; ligule obsolete; blades variable, 6 to 14 in. long, 4 to 6 lines wide, flat, 
glabrous, or sparsely hairy; margins rough, often waved, ciliate at the base 
with long hairs, or glabrous in age; panicle 3 to 6 in. long, green or purple, 
densely hairy at the nodes; branches somewhat remote, the lowest sometimes 3 
in. long, triquetrous, minutely pubescent; pedicels with long, stiff hairs; spike- 
lets crowded on 2 sides of the rachis, 11% to nearly 2 lines long; lower bract 
broad, triangular, less than % as long as the spikelet, 3-nerved; upper con- 
cave, more or less ventricose, broad, oval, 7-nerved, hispid on the nerves, pointed 
or rigidly awned; lower bractlet empty, pam ‘than the bracts, 5-nerved, its 
palea hyaline, 2-nerved ; upper bractlet and palea polished, acute or obtuse. 

Cosmopolitan weed, naturalized in moist places beside sloughs and streams: 
Grand Island; Fort Bragg; Soquel Creek; Stege; Stockton. July-Nov. 

3. P.capillare L. Oup-wircH-crass. Annual; stems 1 to 2 ft. high, 
geniculate below, often branching at base and forming large tufts; sheaths and 
often the blades hirsute with stiff, spreading hairs; ligule reduced to a ciliate 
fringe; blades about 6 in. long, 2% to 5% lines wide, shortly acuminate, 
sparsely hairy; edges rough, ciliate below; panicle very diffuse, 6 to 12 in. 
long, sometimes 9 in. wide; branches solitary or in pairs, sometimes 6 in. long, 
slender, at first erect, then spreading and finally sometimes defiexed, mostly 
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angular; spikelets in pairs at the ends of the long branchlets, oblong to oval- 
acuminate, acutely pointed, one long- the other short-pediceled, the latter over- 
lapping and 1 to 1% times as long; lower bract l-nerved, acute; upper 
5 to 7-nerved, pointed, about 11% lines long; empty bractlet 114 lines long; 
its palea obsolete; flower-enclosing bractlet obtuse, *4 line long. 

Said to occur throughout the State; lower Sacramento; Guerneville. A 
very variable grass. June-Oct. 

4. P. dichotomum L. BRANCHED PANIC. Perennial; stems 8 to 24 in. 
high, at first erect and simple, then decumbent and branching from the pros- 
trate nodes; sheaths with a tuft of soft hairs at the nodes, mostly softly-hairy ; 
lower blades nearly ovate, upper linear-lanceolate, smooth or hairy or velvety, 
acute, 1144 to 4 in. long, 2 to 3 lines wide; terminal panicle exserted, 114 to 
3% in. long, open, ovoid or pyramidal; those of the branches short, often 
barely exserted; panicle-branches filamentous; spikelets 1 line long, obovate 
or ellipsoidal, obtuse or barely pointed, smooth or hairy; lower bract 14 as 
long as the upper, roundish; upper 5 to 7-nerved. 

Common in moist sandy soils along the coast and in moist places in the 
interior. Geysers; Pt. Reyes. June-July. . 

4. CHAETOCHLOA (Seceribn. BRISTLE-GRASs. 

Annuals. Leaf-blades flat. Panicle spikelike, dense, cylindrical, sometimes 
interrupted below. Spikelets as in Panicum, but always awnless, the short 
peduncles produced beyond them into one to several awn-like bristles which 
are at one side of the spikelet, not forming a complete involucre. (Greek 
chaite, bristle, and chloe, grass, referring to the tuft of long bristles at the 
base of the spikelet. A genus easily recognized by the dense spike-like panicle, 
usually bristling with numerous setae; these issue from the pedicels just 
below the spikelets in the form of an involucre, and are not epidermal, like 
true hairs, but appear to be abortive panicle-branches. ) 

1. C. glauca (L.) Scribn. Bristity Foxram. Stems erect, branching 
below, 1 to 2 ft. high, leafy; mouth of the sheath clothed with long, silky 
hairs; blades 4 to 12 in. long, 3 to 5 lines broad, scabrid or scabrous, sometimes 
sparsely ciliate; panicles 114 to 2% or 4 in. long, usually on a long, slender, 
naked peduncle, though sometimes at first partially enclosed by the uppermost | 
sheath; bristles pale green or tawny yellow; spikelets oval, about 1 line long 
and a little less broad, obtuse or sub-acute, pale green.— (Setaria glauca Beauv.) 

Introduced weed; occurring at Fresno. June-Oct. 

Tripe 3. Phalarideae. CANaArRy-GRASS TRIBE. 

Spikelets arranged in panicles, all alike, with 1 perfect flower which is 
terminal, and 1 or 2 empty bractlets or staminate flowers below it. Empty 
bractlets occasionally very small or rudimentary. Bractlet and palea of the 
perfect flower alike, usually becoming indurated, laterally compressed, awn- 
less, nerveless or with only 1 nerve. 
Perfect flower subtended by 1 or 2 empty bractlets which are often minute or rudi- 

mentary. 

Empty bractlets minute, entire, awnless or with minute bristles at the apex..5. PHALARIS. 
Empty bractlets equaling or exceeding the flower-enclosing bractlet, bifid and awned on 
Ep Ege RE GE aR ee ee eee ee 6. ANTHOXANTHUM. 

Perfect flower subtended by 1 or 2 staminate flowers..............2e000- 7. HiIEROCHLOE. 

5. PHALARIS L. CANARy-GRASS. 
Blades flat. Inflorescence a dense, spikelike, rarely interrupted, thyrse. 

Spikelets crowded, 1-flowered. Bracts about equal in length, boat-shaped, com- 
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plieate, strongly compressed laterally, usually winged-keeled, 3-nerved. Bract- 7 
let and palea of perfect flower subtended by 2 or only 1, small or rudimentary, — 
more or less hairy, empty bractlets. Flower-enclosing bractlet and palea alike, — 
shorter than the bracts, complicate, becoming indurated in fruit; palea a little 
the smaller. Seales 2 and minute, or obsolete. Stamens 3. Ovary smooth. 
(Greek phalaros, having a patch of white, from the broad, light-colored mar- 
gins and patches between the nerves of the bracts in some species. Supposed” 
to be the Phalaris of Dioscorides.) 

Spikelets all perfect; bracts decidedly winged-keeled on the back; annuals. 
Rudimentary bractlets 2; thyrse ovoid. 

Spikelets broad; nerves of bracts dark green, mid-nerve curved inwards above; 
wings broad, WHGEGS «Si dns: olny sink St 9/010) ay cheelns ae eve te Galan) aCe ee 1. P. canariensis. 

Spikelets narrow; nerves of bracts pale green, mid-nerve straight from a little 
above the base; wings: narrow, pale preen:. . 0. .\cic cle ceisler 2. P. caroliniana. 

Rudimentary bractlet ‘1 only; thyrse from ovoid-oblong to oblong-cylindrical. 
Spikelets ovate; nerves of bracts dark green, mid-nerve curved inwards from 

below the middle; WINGS Narrow, “WHITE? . ...5.< ac Sieve sb. 0.0 ioe ental eS 3. P. minor. 
Spikelets of secondary branches of the thyrse imperfect or abortive, giving a gnawed 

appearance to the lower part of the thyrse; wing of bract tenn ina horny. 
Ee paradoxa. 

Spikelets all perfect; bracts wingless or only slightly winged, keeled; peek, or per-_ 
ennials. 

Annual; 1% to 3 ft. high; thyrse cylindrical, almost spikelike, mostly 2% to 4 in. 
long; bracts keeled; flower-enclosing bractlet abruptly acuminate...... 5. P. lemmoni. 

Perennial; stems 3 to 8 ft. high; inflorescence usually purplish; bracts strongly keeled; 
flower-enclosing bractlet acuminate. 

Thyrse .oblong, isto. 2 in. Jong, usually denses.-ncniasiioess = 5) are 6. P. amethystina. 
Panicle 3 to 6 or even 9 in. long, usually much interrupted or lobed.............. 

7. P. arundinacea. 

1. P. canariensis L. CANaRy-GRAss. Annual; stems erect, 1 to 3 ft. 
high, leafy ; uppermost sheaths much inflated; ligule ’9 to 3% lines long ; ; blades 
6 to 14 in. long, 114 to 5 lines wide; thyrse 1 to 1% in. long, 5% to %4 in. wide, 
ovoid, dense, uninterrupted; spikelets 21% to 3% lines long, laterally flattened, 
obovate, abruptly pointed; bracts subequal, acute, broadly keeled from below 
the middle; keel nearly 1% line wide, broadly white- -margined, the mid-nerve 
eurved inwards above; empty bractlets 2, 1 to 1% lines long, narrow, smooth; 
flower-enclosing bractlet 2 to 2% lines long, pubescent when young, glabrous in 
age. 

Native of Europe, reported as occurring sparingly near settlements in 
several localities within our limits. Apr. The well-known ‘‘ Canary-grass,’’ 
yielding a favorite bird-seed, much cultivated in the south of Europe. 

2. P.caroliniana Walt. SourHeRN CANARY-GRASS. Annual; stems slender, 
erect, 1 to 2 ft. high; uppermost sheaths somewhat inflated; ligule 11% to 2 
lines long, decurrent, obtuse or truncate, broad, completely enveloping the stem 
and folded over itself; blades 1144 to 4% in. long, 2% to 4% lines wide, 
acute, smooth; thyrse 1 to 2 in. long, ovoid; spikelets 244 to 3 lines long; 
bracts acute, the mid-nerve straight from a little above the base, nerves and 
keel concolorous, pale green; empty bractlets about 1 line long, pubescent; 
flower-enclosing bractlet acuminate, pubescent. 

Native of the southeastern States, and apparently not indigenous with us. 
Oakland; Vacaville. Apr.-May. Much less common than is generally supposed, 
P. minor being often mistaken for it, both in the field and in herbaria. 

3. P. minor Retz. SMALL CANARY-GRASS. An erect, glabrous, leafy annual, 
from 71% in. to 3 ft. high according to locality and season, branched sometimes 
from every node except the uppermost; upper sheaths sometimes glaucescent, 
much dilated, with a broad, searious margin; ligule large, 1 to 3 or even 44% 
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lines long, entire, obtuse; blades 414 to 13 in. long, 4% to 7% lines wide; 
in small specimens only 2 to 3 in. long, and 3 lines wide; thyrse very dense and 
compact, from ovoid-oblong and 1 in. long, to oblong-cylindrical and 2% in. 
long, about 14 in. wide; spikelets 2 to 3 lines long and 1 line or more wide, 
lanceolate-acuminate, with a narrow, thin keel above the middle, sometimes 
irregularly notched; keel and veins ciliate-scabrid; empty bractlet reduced to a 
single, short, arcuate-subulate bristle with a distinct callus at the base, about 
14 line long, closely appressed to the back of the upper flower-enclosing bract- 
let; the latter 114 lines long, acute, faintly 5-nerved, more or less pubescent 
and ciliate above with silky hairs, pale brown, polished and shining where free 
from hairs; anthers pale- or greenish-yellow. 

Indigenous to the Mediterranean Region; now naturalized in the Coast 
Ranges and Great Valley. 

4. P. paradoxa L. GNAWED CANARY-GRASS. Stems erect, from a genicu- 
late base, 24 to 244 ft. high, often branched from the lower nodes; sheaths 
usually inflated; ligule 114 to 21% lines long, obtuse and soon lacerate; blades 3 
to 7% in. long, 1% to 2 lines wide, flat, scabrous on both surfaces, glaucescent : 
panicle oblanceolate, obtuse, appearing as though gnawed below; usually only 
the primary branches bearing perfect spikelets, those of the secondary branches 
being abortive or imperfect; the pediceis of the spikelets in the lower one-third 
or one-half of the thyrse are much reduced and their spikelets peculiarly 
aborted; perfect spikelets of lower part of thyrse about 214 lines long, their 
bracts acuminate but not awned; those of the upper part about 1 line longer 
and awn-pointed; keel of bracts narrow, terminating in a long or short horn 
at % from the base; staminate and neuter spikelets 2 to 21% lines long, the 
keel running almost to the apex and shortly or barely horned; empty bractlets 
2, minute, about 4 line long, appressed to the flower-enclosing bractlet like 
horny calluses, each with 2 slender cilia-like hairs about their own length at 
or near the apex; flower-enclosing bractlet about 1%4 lines long, obtuse, firm, 
subglabrous and shining; achene brown, with a black apex. 

Native of the Mediterranean Region, naturalized in the Coast Ranges and 
Great Valley. 

5. P. lemmoni Vasey. LEMMON’s CANARY-GRASS. Annual; stems slender, 
erect, 1% to 3 ft. high; sheaths scarcely inflated; ligule conspicuous, 2 to 3 
lines long, decurrent; blades 1 to 7% in. long, 1 to 4 lines wide, long-acuminate ; 
thyrse 1 to 414 in. long, nearly cylindrical, sometimes slightly interrupted below; 
spikelets spreading, 2 to 2% lines long; bracts sub-equal, scabrid-keeled, not at 
all, or only minutely winged, narrow and acuminate; empty bractlets 2, about 
\% line long, very narrow, shortly hairy below; flower-enclosing bractlet 114 to 
2 lines long, abruptly acuminate, pubescent. 

Apparently restricted to California: Santa Cruz Mts. and southward, very 
rare. 

6. P. amethystina Trin. PuRPLE CANARY-GRASS. Perennial; stems stout, 
erect, usually 4 to 8 ft. high, often growing in large clumps; ligule 2 to 3% 
lines long, obtuse; blades 2%4 to 8% in. long, 4 to 6 lines wide; margins 
secabrid; peduncle long, slender; thyrse 144, to 3%4 in. long, about % in. 
broad, ovate or ovoid, usually purplish; spikelets 3 to 314 lines long; bracts 
strongly keeled but not winged, acute, glabrous except for the scabrid keel; 
empty bractlets 144 to 14 lines long, hirsute except on the nerve, which is 
shining; flower-enclosing bractlet 2 to 21% lines long, acuminate, shining, 
sparsely hairy. 
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Oct. 

7. P. arundinacea L. REED CANARY-GRASS. Perennial; rootstock ereep- 
ing; stems stout, erect, usually 3 to 6 ft. high; sheaths scarcely inflated; ligule ~ 
broad, clasping the stem, 2 to 6 lines long, blades 4 to 12 in. long, 3 to 7 

Moist places in the Coast Ranges from Mendocino Co. southward. Apr.- ‘oe : 

lines wide, scabrous on the margins, otherwise smooth; panicle 3 to 6 or 9 in. ~ 
long, often purplish, and much interrupted or lobed; branches few at a node, the 
lower 4% to 2 in. long; bracts linear-lanceolate, strongly keeled, scabrid; empty 
bractlets 2, narrow, hairy, about 4% the length of the flower-enclosing bractlet ; 
the latter about 1% lines long, acuminate, sub-glabrous and shining. 

Moist places beside streams and sloughs: Niles; Upper Lake; Bakersfield. 
Beal states that it is often called ‘‘Crazy-grass’’ in the Northwest, as it is 
thought to be injurious to horses. 

6 ANTHOXANTHUM UL. SWEET VERNAL-GRASS. 

Leaf-blades flat. Panicle cylindrical, spikelike. Spikelets 1-flowered; bracts 
thin, herbaceous, persistent, keeled, lower 1-nerved, upper about twice its 
length and 3-nerved; flower perfect, terminal, subtended by 2 empty dorsally 
awned bractlets which are clothed with brown hairs and are smaller than the 
bracts; rachilla jointed above the bracts. Flower-enclosing bractlet and palea 
alike, awnless, smooth, obtuse, at first hyal'ne, then chartaceous; bractlet 
enveloping the palea, with 3 very fine nerves; palea narrower, with 1 very fine 
central nerve or keel. Scales obsolete. Stamens 2; anthers large, yellow. 
Ovary glabrous; styles long, distinct; stigmas long. (Greek anthos, a flower, 
xanthos, yellow, in allusion to the yellow tint given to the spikelets by the 
brightly colored anthers. Becoming fragrant in drying.) 

1. A. odoratum L. SWEET VERNAL-GRASS. Perennial; stems % to 2 ft. 
high, shining; sheaths furrowed, glabrous or pubescent, hairy at the mouth; 
blades often sparingly hairy, 14% to 6 in. long; panicle 1 to 1% (rarely 5) in. 
long, contracted, sometimes interrupted below; branches very short; spikelets 
3 to 4 lines long, sub-sessile, often yellowish-green; iower bract ovate, acute, 
about 2 lines long, hyaline; upper lanceolate, awn-pointed, about 41% lines 
long; empty bractlets curved, emarginate or shortly bifid, 1144 lines long; 
awn short; stigmas long-exserted. 

Introduced at Mendocino City and Crescent City, and reported by Dr. Behr 
as occurring in Marin Co. May-July. Its fragrance is attributed to the pres- 
ence of cumarin. 

7. HIEROCHLOE Gumel. VANILLA-GRASS. 

Sweet-scented perennials, with flat, often broad, acuminate leaf-blades. Panicle 
loose, pyramidal. Spikelets somewhat laterally compressed, often shining and 
seabrid, with 1 terminal, perfect flower, subtended by (in ours) 2 staminate 
ones; bracts about equal, obscurely 1 to 3-nerved, keeled, acute, glabrous. 
Staminate flowers sessile; bractlet and palea alike, villous, scarcely shorter than 
the bracts, obtuse, emarginate or bifid, keeled, the main nerve often extending ~ 
into a short awn; bractlet 5-nerved; palea 2-nerved; stamens 3. Perfect flower 
shortly pedicellate; bractlet becoming indurated above, awnless, 5-nerved; 
palea narrow, 3-nerved or nerveless beyond the keel; stamens often 2. only. 
Seales 2, lanceolate. Ovary smooth. (Greek heros, sacred, chloe, a grass, 
one species in north Europe used for strewing church floors.) 

1. H. macrophylla Thurb. LARGE-LEAVED VANILLA-GRASS. Rootstocks in 
bunches (sometimes very large), stoloniferous; stems 1 to 2 ft. high, erect, 



. 

GRASS FAMILY. 43 

leafy ; panicle narrow, 3 to 6 in. long, lax and open; branches 1 or 2 at a joint, 
bearing few, large spikelets with spreading bracts; spikelets about 2 lines 
long, 2 to 3 lines wide when open, brownish, brightly shining; anthers yellow, 
about 1 line long.—(Savastana macrophylla Beal.) 

In light loose soil on moist shaded banks of coniferous forests in the Red- 
wood belt, from Marin Co. northward. Mar.-May. Said to owe its fragrance 
to the presence of cumarin; it has been known to retain some of its odor 
for fully thirty years after gathering. 

TrisE 4. Agrostideae. BrENT-GRASS TRIBE. 
Inflorescence paniculate or rarely racemose, often cylindrical, dense and spike- 

like. Spikelets all fertile, strictly 1-flowered. Flower always perfect, either 
terminal, or sometimes the rachilla prolonged beyond its insertion, as a bristle. 
Rachilla jointed above the bracts (except in Alopecurus and Polypogon) so 
that these persist after the flower falls. Bracts usually equaling or exceeding 
the bractlet. Palea 2-nerved or nerveless, in some species of Agrostis and 
Alopecurus minute or obsolete. 
Bractlet indurated at maturity (at least firmer in texture than the bracts) and very 

closely enveloping the fruit; panicle (in ours) lax; awn _ persistent, twisted, 
ee Na eS ae Mae a fag) 5 Fe ois cco ye Vas ioccec sa tors | sejs)(o4 oa cies o 0.15 fog) ble # (6a oe. alt, baits eles 8. STIPA. 

Bractlet usually hyaline or membranous at maturity (at least not noticeably firmer in 
texture than the bracts); panicle various, but usually contracted, dense and spikelike. 

Pedicel jointed below the bracts, so that these fall away with the flower at maturity, 
sometimes together with the whole or a part of the pedicel. 

SIME MECUNUATLE SS cece merece a O18 Nc detiaie tee (ial olds or shale wicaniteiabe ale dgs-eue vd ous-@e ioe « 10. ALOPECURUS. 
ee piy I eareea pirates, 5 Silene ta at ee Ar ore COC ar ae ee Pe 11. Potypocon. 

Pedice] not jointed below the bracts; rachilla jointed above the bracts so that these 
persist after the flower has fallen. 

Spikelets 3 lires or less long. 
Rachilla naked or with a few very short hairs. 

Bracts strongly keeled, complicate, abruptly acute, ciliately fringed on the 
eto a es, Sit ERE EMR On SII ree DCR UC TEES REE a IL eerie ee ee oe 9, PHLEUM. 

Bracts obscurely keeled above, saccate below, acuminate, 2% longer than the 
PSSA LG brett a tepeh a PAG os ienss Setticy ata) cits Ci cos Srate oc ated oie wien sues 13. GASTRIDIUM. 

Bracts neither prominently keeled nor saccate, acute or acuminate; very small. 
; 12. AGRosTIS. 

Rachilla with a tuft of long hairs on the callus, about % the length of the 
re EDO STS OR LE REE 0 oles Bi i eo eeept a ee 14. CALAMAGROSTIS. 
Spikelets 5 to 6 lines long; bractlet and palea chartaceous; a tall sand-dune grass. 

15. AMMOPHILA. 

S. Se PLP A: LL: 

Rootstock tufted. Leaf-blades narrow, involute or convolute. Panicle lax, 
mostly open or somewhat contracted. Spikelets 1-flowered. Bracts subequal, 
keeled, often terminated by a long subulate point, persistent; rachilla jointed 
above the bracts. Bractlet and palea dissimilar; bractlet firm, narrow, rolled 
around the flower, with a terminal, undivided, bent, persistent awn, spirally 
twisted below the bend; palea usually shorter, thinner, 2-nerved. Scales usually 
3 and large. Stamens usually 3, rarely only 1 or 2; anthers often tipped with a 
tuft of short hairs. Ovary stipitate, smooth; styles 2, short; stigmas plumose 
with simple hairs. (Greek stipe, feathery, referring to the long, feathery awns of 
some species. Ours usually met with on dry hillsides. One of the several 
genera known as ‘‘ Bunch-grasses.’’) 
Awn 2¥% to 4 in. long i= S; sets Se ae eet al igh ins (6 ie'b Rial ato ece\n is wine elo, @ 6 | 06 wc ola, s lelibve severe ats Wve . . setigera. 
Awn less than 2 in. long. : 

Panicle open, branches spreading; anthers tipped with a tuft of short hairs............. 
‘ : 2. S. eminens. 

Panicle strict, narrow; branches short, erect; anthers naked.........3. S. viridula, 
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ies. setigera Presl. BEAR-GRASS. Perennial; stems erect, 1 to 3 ft. high; 
panicle 5 to 12 in. long, open, nodding in flower ; branches in pairs, slender, 
bearing a few drooping spikelets; bracts 6 to 10 lines long, long-acuminate ; 
bractlet 3 lines long, silky-hairy sometimes all —. below, but only on the- 
nerves above, minutely tubereulate; awn stoutish, 24% to 4 in. long, hairy below. 
Common on dry hillsides. from Mendocino Co. southward: Berkeley Hills; 

San Francisco. Mar.-June. 
2. S.eminens Cav. var. andersoni Vasey. ANDERSON’sS Svripa. Peren- 

nial; stems erect, 1 to 3 ft. high, slender; panicle 2 to 5 in. long, open, 
nodding in flower; branches in pairs, very short, slender, spreading, bearing few 
drooping spikelets; bracts 3 to 4 lines long, acuminate; bractlet about 3 lines 
long, silky-hairy all over; awn slender, about 1 in. long, scabrid but not hairy; 
anthers tipped with a tuft of short hairs. 

Dry Coast Range foothills: Oakland Hills; Berkeley; St. Helena. Apr.- 
June. Frequently occurring in company with S. setigera and sometimes con- 
fused with it, but at once distinguishable by the shorter bracts and awn. The — 
home of the typical S. eminens Cav. is Ecuador, and it is said to occur also 
in southern California and Arizona. 

3. §. viridula Trin. FEATHER BUNCH-GRASS. A _ perennial with dense, 
narrow panicle and short, erect branches, and with naked anthers, is found in 
the northern Coast Ranges and the middle Sierra Nevada; reported from the 
vicinity of San Francisco by Dr. Behr. 

9. PHLEUM L. Timortnuy. 

Ours perennial. Leaf-blades flat. Inflorescence a dense, cylindrical or ovoid 
thyrse or false spike, often pubescent, borne on a long peduncle. Spikelets 
crowded, 3 lines or less long, much compressed laterally, 1-flowered. Rachilla 
very short, jointed above the bracts and sometimes extending beyond the inser- 
tion of the bractlet as a short spine. Bracts distinct, complicate, boat-shaped, 
almost equal, membranous, 1 to 3-nerved, abruptly acute, persistent, compressed- 
keeled, the keel projecting into an abrupt mucro or very short awn. Bractlet 
shorter than the bracts, awnless, very thin, truncate or denticulate. Palea nar- 
row, hyaline, 2-nerved, sometimes bearing a minute bristle on the back from 
near the base. Seales 2, hyaline, toothed above. Stamens 3. Ovary smooth; 
styles long; stigmas slender. (Phleos, the ancient Greek name for some marsh 
or water-plant.) 

Panicle 1% to 9% in. long, rough to the touch, not feathery; spikelets Dg 1% lines 
long “incliding the awh ssi. pee eal wera. ls che Piniel oyetere se eaetene va atena ict P. pratense. 

Panicle % to 1% (rarely 2) in. long, soft to the touch; spikelets 2 a 2y5 lines long 
tncludizig. the wAiwinss sz cracfeiaten evcialere visi wlohe dyoanletacohelecard nia? e Biome, sseiens aspen Aen . P. alpinum. 

1. P. pratense L. TimorHy. Rootstock tufted, eee stems sub- 
solitary or tufted, erect, leafy, 1 to 4 ft. high, simple, bright green; lower 
internodes often swollen and corm-like; sheaths glaucescent, striate, glabrous; 
ligule brownish, 114 to 2 lines long, abruptly acute; blades 214 to 3 lines wide, 
minutely seabrid, especially on the edges, glaucescent; panicle 11% to 9 in. long, 
about 3 lines wide, rough to the touch, not feathery; spikelets about 114 lines 
long including the awns, rigid, pale green or purplish; bracts about 1 line 
long, hyaline except the nerves; nerves 3, converging above into a divergent, 
scabrous mucro about % line long, the central nerve pectinate-ciliate; margins. 
of the bract abruptly truncate below the mucro; bractlet about 1 line long, 
broad, completely enfolding the narrow palea, faintly 5 to 7-nerved and 
toothed; palea faintly 2-nerved, emarginate; anthers about 1 line long and 
yellow before shedding the pollen, afterwards shrunken and lavender-colored, 
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Naturalized forage-grass: Glen Ellen; Russian River near Guerneville. June- 
Aug. 

2. P. alpinum L. Mountain TrmorHy. Closely related to P. pratense 
but stems rarely more than a foot high, usually stouter and more leafy, slightly 
decumbent at base; internodes not corm-like; uppermost sheaths inflated; 
ligule about 1 line long, truncate; leaf blades short, acute, 1144 to 5 lines wide; 
panicle ovoid or oblong, % to 1% in. long, feathery, usually darker in color; 
spikelets 2 to 214 lines long including the awns; margins of bracts less abruptly 
truncate; anthers about 4 line long. 

Sierra Nevada and the higher Coast Ranges; also on dry sandy bluffs along 
the coast from Crescent City to San Francisco. Apr.-Aug. 

10. ALOPECURUS L. Fox-TAIt. 

Aspect much that of Phleum. Upper sheaths usually inflated; leaf blades 
flat. Inflorescence a dense, cylindrical or ovoid, terminal thyrse or false spike, 
which is soft to the touch and jointed on the apex of the enlarged peduncle. 
Spikelets 1-flowered, crowded, 3 lines or less long, much compressed laterally. 
Bracts somewhat united at the base, conduplicate, compressed-keeled, decidu- 
ous with the flower; keel ciliate-fringed or slightly winged. Rachilla not jointed 
above the bracts. Flower decidedly proterogynous. Bractlet and palea hyaline, 
equaling or barely shorter than the bracts; bractlet broad, obtuse, 1 to 3 or 
5-nerved, with a short, very slender, bent awn on the back, at, or below, the 
middle; margins connate at the base, enclosing the flower; palea usually obso- 
lete, when present narrow, acute, keeled, partly included by the bractlet. Scales 
obsolete. Stamens 3. Ovary smooth; stigmas long, shortly hairy with simple 
hairs. (Greek alopex, a fox, oura, a tail, from the fancied resemblance of 
the thyrse to a fox’s tail. Closely resembling and nearly allied to Phleum. The 
name ‘‘ Fox-Tail’’ has frequently been applied, in California, to the Barley- 
grasses, species of the genus Hordeum.) 
Spikelets 2% to 3 lines long; thyrse 24% to 3% in. long...........0ee00- 1. A. pratensis. 
Spikelets 1% to 2 lines long; thyrse 1 to 2 in. long, 2% to 4% limes wide............ 

2. A. californicus. 
Spikelets 1 to 1% lines long; thryse 34 to 1 in. long, 1% to 2% lines wide......... 

3. A. geniculatus. 

1. A. pratensis L. Merapow Fox-rain. Rootstock perennial, stoloniferous: 
stems erect or the lowest node geniculate, smooth; sheaths smooth, upper much 
inflated; ligule 1% to 11% limes long, entire, truncate, brown, scabrid; blades 
1% to 3 lines wide; panicle slender, dense, cylindrical, obtuse, 21%4 to 3% in. 
long, soft, pale green or purplish; branches very short, with 3 to 6 spikelets; 
spikelets 21% to 3 lines long, 1 line wide, narrowly oval, much compressed, acute; 
bracts acute, villously ciliate on the keel; margins connate for about 4 to % 
their length; bractlet awned from near the base; margins connate for 14 to 4 
their length; awn about 4 lines long, exserted 14 its length. 

Naturalized from Europe near settlements but apparently nowhere plentiful. 
Waverly (J. A. Sanford). Apr.-July. 

2. A. californicus Vasey. CALIFORNIA Fox-Tait. Perennial, allied to 
A. pratensis, but the thyrse only 1 to 2 in. long; spikelets 114 to 2 lines long; 
bracts obtuse, only slightly united at the base, often ciliate for only % their 
length; awn exserted 1144 to 2 lines, mostly strongly geniculate; anthers 
bright yellow. 

Apparently peculiar to California and Oregon. Wet places: Santa Cruz Co.; 
Berkeley. May. 
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3. A. geniculatus L. Warer Vox-rain. Perennial; stems procumbent 
and rooting from the lower nodes, then ascending 1 to 11% ft., smooth; sheaths 
smooth, upper inflated; ligule 1 to 1% lines long; blades %4 to 11% lines 
wide; panicle slender, dense, cylindrical, obtuse, *% to 1 in. long; branches 
very short, with often only 1 spikelet; spikelets 1 to 114 lines long, truncate; 
bracts silky, especially on the keel, obtuse, broadly scarious; bractlet glabrous; 
margins united 4% way up; awn about 2 lines long, exserted 1% its length; 
anthers purplish. \ 

Naturalized, wet meadows, ditches, and marshy or springy places: Bear 
Valley (J. B. Davy). Apr.-Sept. Var. ARISTULATUS Torr. Wild Water Fox-tail, 
is said to differ mainly in being glaucous; sheaths more inflated; blades broad- 
er; panicle longer (often 2 in.) and paler, and the bracts still more obtuse; awn 
very short, barely exserted, inserted near the middle of the bractlet; anthers — 
shorter, yellow, oblong.—In wet places, apparently indigenous. Reported from 
the Klamath Marshes and Marin Co. 

11. POLYPOGON Desf. BEARD-GRASS. 

Stems solitary or tufted, decumbent at base. Blades flat. Panicle con- 
tracted. Spikelets 1-flowered, rarely exceeding a line in length, jointed on 
the pedicel below the bracts so that these fall away with the flower at 
maturity. Bracts sub-equal, keeled, bifid or notched, with a terminal straight 
awn at or below the apex, 1-nerved, deciduous. Bractlet awned or not; palea 
smaller, 2-nerved. Scales 2, faleate, entire, as long as the ovary. Stamens 3; 
anthers small. Ovary glabrous; styles short, free; stigmas long, feathery. 
(Greek polus, many, pogon, beard, referring to the numerous awns; these give 
a bristly appearance to the inflorescence.) 

Annual; panicle dense, not distinctly lobed or interrupted, except rarely below; awns 
DrAto e314 lines? Tongs f:ou.. wei ecko eels + & oaettels tells Gienoeeee tie eee 1. P. monspeliensis. 

Perennial; panicle much interrupted or distinctly lobed, almost throughout; awns about 
Wate Lome ss eee: ob te: obec .2 Ka ,06 ce we ole. atarelieios eo ccm, simone sav'o-arw detune arene ioe rs hater tere een ae nn 

1. P. monspeliensis (L.) Desf. TAwNy BEARD-GRASS. Annual; rootstock 
tufted; stems a few inches to 2 or even 3 ft. high, leafy; panicle dense, not 
distinctly lobed or interrupted except sometimes below, 1% to 4 in. long, often 
of a tawny tinge; spikelets very numerous, nearly hidden under the slender 
awns; awns 2 to 31% lines long; bracts scabrous, deeply notched; bractlet trun- 
cate-dentate. 

Native of Europe. Abundant throughout the State, especially in moist | 
places: Martinez, Berkeley, Oakland, San Francisco, Point Reyes. Apr.-Aug. 
or Oct. 

2. P. littoralis Smith. Warrer BEARD-GRASS. Perennial; rootstock solitary ; 
stems weak, ascending, geniculate at the lower nodes, 1 to 2 ft. high; paniéle 
much interrupted or distinetly lobed, 2 to 5 or rarely 6 in. long, somewhat shin- 
ing, often purplish; branches in dense whorls, very irregular; spikelets not 
concealed by the awns; awns 1% to 3 lines long; bractlet awned. 

Introduced and common in moist localities along the coast: San Francisco, 
Berkeley, ete. Apr.-Aug. Closely resembling Agrostis verticillata but at once 
distinguished by the presence of awns. 

12. AGROSTIS L. BeENvT-GRAss. 

Leaf-blades flat. Paniele-branches whorled, often in clusters of several, 
filiform. Spikelets very numerous, small, 11% to 2 lines long, strictly 1-flowered. 
Bracts narrow, not prominently keeled, acute or acuminate, awnless or almost 

q 
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awn-pointed, persistent; lower somewhat longer than the upper. Rachilla not 
distinetly prolonged beyond the insertion of the flower, jointed below the 
bractlet; callus very short, naked, or with a few short hairs. Bractlet mostly 
shorter than the bracts, very thin, broad, 3 to 5-nerved, obtuse or truncate and 
toothed, awnless or with a slender, straight, twisted awn on the back usually 
much below the apex. Palea rarely more than 14 the length of the bractlet, 
often very minute or obsolete. Scales 2, entire, minute. Stamens mostly 3. 
Styles very short, free; stigmas feathery. (Agrostis, the Greek name for a 
grass which mules fed on, perhaps derived from agros, a field, having reference 
to the habitat of some species.) 

Palea conspicuous, % to % the length of its bractlet. 
Rootstock stoloniferous; panicle open, 6 to 8 in. long; palea 1% to % shorter than its 

BLACLICE oo siniets ss ais sins petentayees pe eihale S'S te ap ee pipe on os oie sors a nen ons sees 1. A. alba 
Rootstock not stoloniferous; panicle interrupted but dense, 1% to 4 in. long; palea 

Meatalitiy WS BiGCEMe ee coos See ce cua cee c os pe cece sas thn Ay DEFCMIONG, 
Palea obsolete, or, if present, minute. 

Rootstock tufted, not at all stoloniferous; panicle dense and rigidly erect; spikelets 
1 line long. 

Panicle narrowly oblong, dense, 2 to 4 in. long, 5 to 9 lines wide; bractlet awned; 
Perf tt Ot tame eee eh Ae Ee ot ast ee te ate che Moy etichn ees, ois esate wae 3. A. densifora. 

Panicle linear, 4 to 6 in. long, 3 to 4 lines wide; bractlet awnless....4. A. asperifolia. 
Rootstock slender and creeping; panicle narrow, not dense and not rigid; spikelets 

1% lines long. : 
Ramee to 5am. longs Dractlet awiless. .. 2%. .a5 612 hole oe oh eee nis 5. A. diegoensis. 

1. A.alba L. var. stolonifera Auct. CREEPING*BENT. Perennial, stolonifer- 
ous and sometimes forming a dense turf; stems decumbent at base, and rooting 
at the lower nodes, then erect, 1 to 3 ft. high; sheaths secabrid or almost 
smooth; ligule 114 lines long, obtuse; blades 3 to 6 in. long, 1% lines wide, 
acute, antrorsely scabrous; panicle open, 6 to 8 in. long, narrow; branches 
sub-erect in 144 whorls, the longest about 2 in. long, branched and spikelet- 
bearing to near the base; rachis and pedicels scabrous, the latter distinctly 
clavate; spikelets about 1 line long; bracts sub-equal, narrow, acute, scabrous 
on the solitary nerve, widely gaping when dry; callus with a tuft of minute 
hairs on each side; bractlet awnless, narrow-lanceolate, *%4 to 1 line long, 
minutely 3-toothed; nerves very indistinct; palea distinct, about 14 line long; 
stamens 3; anthers ¥% line long.—(A. stolonifera L. ?) 

Native of Europe, introduced as a pasture grass and naturalized in several 
localities, preferring moist situations. Flats along the Russian River near 
Guerneville. July. 

2. A. verticillata Vill. WHoRLED BENT-GRASsS. Perennial; rootstock not sto- 
loniferous; stems ascending from a decumbent base, 1 to 2 ft. high, rooting 
from the lower nodes; sheaths inflated, striate; ligule 1 to 2 lines long, obtuse, 

scabrid; blades 2 to 4 in. long, 1 to 3 lines wide, scabrid above; panicle loosely 
contracted, 1144 to 4 in. long, 4 to 6 lines wide; branches sub-erect, whorled, 
the longest about 1 in. long and naked at the base, the rest spikelet-bearing 
from the base up; spikelets 1 line long, obtuse; bracts subequal, obtuse, 
l-nerved, scabrid; callus apparently naked; bractlet 4% line long, 5-nerved and 
prominently 5-toothed, glabrous; palea conspicuous, almost equaling the bract- 
let, 2-nerved; stamens 3. 

Native of 8S. Europe. Common in wet places beside springs and streams: 
San Francisco; Stege; Berkeley; Agnews to the upper San Joaquin Valley. 

3. A. densiflora Vasey. Sea Bent. Apparently annual; stems erect or 
ascending from a decumbent base, 3 to 12 in. high, stout, leafy; sheaths loose 
and inflated, smooth or scabrid; ligule 1 to 2 lines long, truncate; blades 2 to 

4 in. long, 2 to 3% lines wide, obtuse, scabrous; panicle narrowly oblong, 
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dense, lobed, 2 to 4 in. long, 5 to 9 lines wide, rarely interrupted at the base; 
branches crowded, erect, whorled or the lowest in 144 whorls, all but the longest 
densely crowded with spikelets from the base up; longest 1% to 1 in. long; 
spikelets 144 to 11% lines long; bracts sub-equal, narrow, acuminately-pointed, 
l-nerved, scabrous especially on the nerve; callus with a tuft of minute hairs 
at the base of each margin of the bractlet; bractlet 1 line long, glabrous, 
minutely toothed at the apex, 5-nerved below, midnerve excurrent from a little 
below the apex as a scabrid awn about 1 line long; palea obsolete or minute; — 
stamens 3.—(A mucronata Thurb. in Bot. Cal.) 

Along the coast from Santa Cruz to Fort Bragg. July-Aug. 

4. A.asperifolia Trin. NORTHERN ReED-TOP. Annual; stems tufted, 
stiffly erect, stout, leafy, 1 to 2 ft. high; sheaths minutely scabrid, 
margins scabrous; ligule 1 to 2 lines long, truncate or obtuse, more or less 
decurrent; blades 3 to 6 in. long, 14% to 2% lines wide, acuminate or acute, 
scabrous; panicle shortly exserted, linear, interrupted below, lobed and dense 
above, 4 to 6 in. long, 3 to 4 lines wide; branches crowded, erect, densely 
whorled and some at each node densely spikelet-bearing from the base, the 
longest *%4 to 11% in. long and naked below; spikelets 1144 to 1% lines long; 
bracts subequal, narrow, acuminately 1l-nerved, scabrous only on the nerve; 
callus with a tuft of minute hairs at the base of each margin of the bractlet, 
or apparently naked; bractlet *4 line long, glabrous, minutely toothed at the 
apex, faintly nerved, awnless; palea obsolete or minute; stamens 3.—(A. 
exarata Thurb. in Bot. Cal., in ’ part.) 
Common in the San Francisco Bay Region in salt-marshes and other wet 

places: Berkeley; Lake Pilarcitos; San Francisco; Martinez. June. Appar- 
ently near to A. densiflora, but at once distinguished from it by the taller stem, 
longer and narrower leaves and panicle, and the absence of awns. 

5. A.diegoensis Vasey. San DiEGo BENtT-GRASS. Rootstock perennial, 
slender, stoloniferous; stems slender, erect, 2 to 2%4 ft. high; sheaths minutely 
scabrid; ligule 2 to 4 lines long, acuminate, more or less lacerate, decurrent; 
blades 21% to 7 in. long, % to 1 line wide, antrorsely scabrous especially on 
the margins; panicle narrow, lax, well exserted, 2 to 5 in. long; branches erect, 
the longest 1 to 3 in. long, all but the longest spikelet-bearing to near the 
base; spikelets 114 lines long; bracts acute, sub-equal, scabrid; callus with a 
prominent tuft of hairs about 1% line long, at the base of each margin of the 
bractlet; bractlet awnless or short-awned, 1 to 11% lines long, seabrid especially 
on the margins above, 4-toothed, prominently 5-nerved, the mid-nerve not 
reaching the apex, sometimes excurrent below the middle as a short awn %4 
line long or less; palea minute or obsolete; stamens 3; anthers 1 line long, 
purplish. 

Abundant in the shade of bushes on dry hillsides of the Coast Ranges from 
San Diego to Sonoma Co.: Berkeley Hills; Hood’s Peak; Olema; Point Reyes. 
June-Aug. One of our most abundant native grasses. 

13. GASTRIDIUM Beauv. 

Erect annual. Leaf-blades flat. Panicle spike-like, contracted, eylindric- 
fusiform, shining. Spikelets small, 1-flowered. Bracts much exceeding the 
bractlet, shining, gibbous at the base, obscurely keeled above, saccate below, 
acuminate or awn-pointed, the lower much the longer. Rachilla prolonged be- 
yond the insertion of the flower. Bractlet and palea equal, alike, minute, hyaline, 
shortly stipitate and with a tuft of very minute hairs at the base; bractlet trun- 
cate, toothed, with or without a slender, twisted, dorsal awn which equals or 
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exceeds the bracts; palea narrow. Scales 2, oblong, entire, as long as the ovary. 
Stamens 3. Stigma sub-sessile. (Greek gastrideon, ventricle, having refer- 
ence to the ventricose bases of the bracts.) 

1. G. lendigerum (L.) Gaudin. Niv-Grass. Stems tufted, erect from a 
geniculate base, 6 to 24 in. high, branching at the lower nodes; sheaths slightly 
rough; ligule about 2 lines long, lacerate fringed; blades 2 to 5 in. long, 
about 2 lines wide, long-pointed, scabrous on both sides, pale green; 
panicle 3 to 6 in. long, about 14 in. wide, very pale green, shining with a satiny 
luster, in large specimens somewhat lobed; pedicels clavate; spikelets about 2 
to 214 lines long, very acute; bracts somewhat scabrous above; bractlet hairy, 
white, shining, 4-toothed; awn from just below the apex, very slender.—(G. 
australe Beauv. ) 

Native of the Mediterranean Region; naturalized in California, and common 
near the coast: Petaluma; Briones Hills; Berkeley, and northward and south- 
ward. June-Oct. One of the latest grasses to appear. 

14. CALAMAGROSTIS Adans. REED BENT-GRASS. 

Stems tall, often reed-like. Panicle-branches whorled. Spikelets 1-flowered; 
rachilla jointed above the bracts, shortly prolonged beyond the insertion of 
the flower and bearing a tuft of long, white, silky hairs, which in all of ours 
are much shorter than the bractlet. Bracts enclosing the bractlet, sub-equal, 
concave, acuminate, awnless; upper 3-nerved. Bractlet hyaline, 3 to 5-nerved, 
truncate, 2-fid, toothed, in ours awned at the tip or on the back with a 
twisted, strongly geniculate, conspicuously exserted awn. Palea small, 2-nerved. 
Seales 2, entire, acute. Stamens 3. Ovary glabrous; styles short, distinct; 
stigmas feathery. (Greek kalamos, reed, agrostis, a kind of grass, with 
reference to the reed-like habit of some species.) 

In the absence of an adequate series of specimens the following key has 
been adapted from that prepared by Kearney in his Revision of the N. Ameri- 
can species of the genus in Bull. 11 of the U. S. Dep. of Agriculture, Division 
of Agrostology. 

Awn greatly exceeding the bracts. 
Strongly cespitose, rather hard in texture; leaf-blades strongly involute; panicle dense, 

HEaMCUeS PADPLESSCU regs Splits cise ste yo spe tereleis ole sus Sie Shee e e¥ie ob elis’'s slieleie 1. C. purpurascens. 
Awn shorter than, or not much exceeding the bracts. 

Spikelets strongly compressed; bracts sharply keeled; plant tall; leaf-blades not fili- 
form. 

Panicle wide, usually loose, not spikelike; leaves often flat........... 2. C. aleutica. 
Panicle narrower and dense, spikelike; leaves all strongly involute. 

Pagiewe  stict- spikelets. abot .o dines) lone. < 6 fcc 60 ase sets cee ee 3. C. angusta. 
Panicle usually somewhat flexuous; spikelets 2 to 2% lines long; awn arising 

GPE s : 
3% lines long...... ahs tg cL ABE Oa eS Ne C. fasciculata. 

Lower leaves rarely forming a dense tuft, usually elongated, not rigid; panicle narrow, 
Rem ARSE NTIy E SISTL ANEW OTE TIEDIG ow os wine sg v vs Bus c wvwine » aloo Se 6 C. rubescens. 

1. C. purpurascens R. Br. PurpLe ReEeEp-cRass. Rootstock perennial, 
strongly tufted; stems erect, 1 to 2 ft. high, rather hard in texture; ligule 
about 1 line long, lacerate; blades strongly involute and scabrous; panicle very 
dense, spikelike, often slightly interrupted below, 3 to 4 in. long, varying from 
pale to dark purple; branches usually in fives below, appressed, the longest 
not more than an inch long; spikelets 3 to 31%4 lines long; bracts sub-equal, 
very acute; upper distinctly 3-nerved; calius hairs unequal, the longest, at the 
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sides, about 4 the length of the bractlet; awn arising from very near the | a: 
base of the bractlet, exserted more than 14% the length of the bracts.—(C. 
sylvatica, Thurb. in Bot. Cal., not of DeCandolle. Description adapted from that 
of Thurber, in the absence of specimens. Reported as having been collected 
by Bolander in the ‘‘Redwoods,’’ but the actual locality is not stated; per- — 
haps not within our limits, but to be looked for.) 

2. C. aleutica Bong. ALEUTIAN REED-GRASS. Stems stout, erect, 2 to 5 ft. 
high; sheaths minutely scabrid; blades 6 to 12 in. long, 3 to 5 lines wide, 
scabrid on both surfaces, margins scabrous; panicle 6 to 10 in. long, % to 1% 
in. broad, loosely contracted and somewhat interrupted, somewhat drooping 
above; branches erect, some at each node spikelet-bearing from the base; 
spikelets acute; lower bract 1144 to 31% lines long, glabrous except the secabrid 
keel; upper rather shorter; bractlet 2% to 3 lines long; awn from near the 
nuddle of the bractlet and barely equaling it, usually strongly geniculate; 
anthers 1 to 11% lines long. 

Along the seashore in rocky or marshy places, from Pt. Reyes northward. 
June-July. A tall coarse species, forming large tufts. 

3. C. angusta Kearney. Narrow REED-GRASS. Perennial; stems few, 
slender, 24% to 3% ft. high; lgule about 2 lines long, apex broad, truncate 

or rounded; blades not filiform, all strongly involute, at least above; panicle 
spikelike, narrow and dense, strict, 444 to 7 in. long, sometimes interrupted 
below; branches short, appressed, the lower in threes; spikelets densely crowded, 
about 3 lines long, strongly compressed; bracts subequal, rather sharply 
keeled; awn from near the base of the bractlet, and shorter than or not 
much exceeding the bracts, 114 lines long, stout; anthers 114 lines long. 

The type, which appears to be the only specimen so far known, is from Santa 
Cruz. 

4. C. subflexuosa Kearney. FLExuoUS REED-GRASS. Stems tufted, slender, 
erect, 2 to 3 ft. high; sheaths minutely seabrid; ligule 1 to 2 lines long, apex 
slightly truncate; blades strongly involute, but not filiform; panicle 4 to 6 in. 
long, oblong-lanceolate, narrow and dense, almost spiciform, often interrupted 
or lobed below, usually somewhat flexuous, brownish-purple; branches erect, in 
fours or sixes below, the longest about 2 in.; spikelets crowded, 2 to 2% 
lines long, strongly compressed; bracts subequal, about 214 lines long, sharply 
keeled, glabrous except the scabrid keel; bractlet and palea minutely 5-toothed; 
awn from a little above the base of the bractlet, about equaling the bracts, 
stout; anthers 1 line long. 

Oakland Hills, Bolander, no. 2274; does not appear to have been re-collected. 
It resembles C. aleutica, but is said to be at once distinguishable by the 
short and narrow involute leaves and by the position of the awn. 

5. C. fasciculata Kearney. A perennial ‘‘bunch-grass,’’ densely tufted 
from a scaly, stoloniferous rootstock; stems 2 to 2% ft. high, stout, erect from 
a decumbent base, very leafy, densely clothed with the old, dry sheaths; the 
lowest sheaths bearded at the junction with the blade; ligule 114 lines long, 
serrate; blade about 1 line wide, flat or becoming involute, minutely seabrid, up- 
permost cauline *% to 14% in. long, lowest cauline 5 to 6 in., those of the sterile 

shoots 6 to 10 in. long; panicle shortly exserted, narrowly lanceolate or almost 
linear, 2 to 4 in. long, 3 to 4 lines wide, interrupted below, dense and lobed above; 
branches short, appressed, densely-flowered to the base; longest % to % in. 
long; spikelets *4 line long; bracts subequal, acute, scabrous; the upper the 
longer, about 21% lines long; prolongation of the rachilla minute, naked; 
bractlet exceeding the bracts, 3 lines long, prominently neryed;.awn arising 



GRASS FAMILY. ay 

‘about 24 from the base, 1% lines long, shortly exceeding the bractlet; palea 
about 2 lines long. 

Marin Co. northward: plentiful along the trail from Mill Valley Cascades 
to the reservoir, above the Redwoods. Aug-Sept. 

6. C.rubescens Buckl. Differing from C. fasciculata in its usually elon- 
gated, not rigid leaves which rarely form a dense tuft, and by its narrow, 
spiciform, usually red-purple panicle. 

Mt. Tamalpais acc. to Kearney. 

15. AMMOPHILA Host. MaARRAM-GRASS. 

Tall perennial, with long, rigid leaves. Panicle large, contracted. Spikelets 
large, 1-flowered, much compressed laterally. Bracts persistent, scarcely 
exceeding the bractlets, sub-equal, rigid, thick, compressed-keeled, lanceolate, 
sub-acute, awnless; lower 1, upper 3-nerved. Rachilla terminating in a point 
beyond the insertion of the bractlet. Bractlet and palea similar in texture 
and about as long as the bracts; bractlet 5-nerved, minutely awned, with an 
oblique callus and a short tuft of silky hairs at base; awn minute, sub-terminal; 
palea 2-keeled, suleate between the keels, 2-toothed. Scales very acuminate. 
Stamens 3. Ovary glabrous; styles short, distinct. (Greek ammos, sand, and 
philia, affection, from its preference for sand-dunes.) 

1. A.arenaria (L.) Link. Bracu-crass. Rootstock widely creeping; stems 
2 to 4 ft. high; sheaths long; ligule very long, 2-fid, torn; blades convolute and 
polished without, scabrid and glaucous within; panicle spike-like, sub-clindric- 
fusiform, 3 to 6 in. long, straight, broadest and sometimes lobed at the base, 
white or yellowish; pedicels scabrous; spikelets erect, 5 to 6 lines long; bracts 
1% to % in. long; keel scabrid; hairs and prolongation of the rachilla less than 
1% as long as the spikelet; anthers 14 in. long, linear, yellow.—(A. arundinacea 
Host.) 

Introduced from Europe into California about 1876, by Mr. Louis McLane, 
at the instigation of Prof. Geo. Davidson, for binding the drifting coast-sands 
of Golden Gate Park. Now thoroughly established at Golden Gate Park, Pt. 
Lobos and South Beach, as well as at Pt. Reyes and Pt. Arena. July. 

TRIBE 5. Aveneae. Oats TRIBE. 

Inflorescence in lax, rarely contracted panicles, or in Danthonia sometimes 
reduced to a raceme of 1 to 10 terminal spikelets. Spikelets all alike, usually 
with 2 or more perfect flowers (1 perfect and 1 staminate in Holecus and 
Arrhenatherum; rarely 1-flowered by abortion in Deschampsia and Trisetum), 
the imperfect flowers when present, uppermost (except in Arrhenatherum). 
Bracts large in proportion to the whole spikelet, usually exceeding the uppermost 
bractlet. Rachilla, except in Holeus, jointed above the bracts so that these per- 
sist after the flower has fallen, prolonged beyond the insertion of the upper- 
most flower except in Aira. Bractlet usually awned on the back, rarely from 
between the teeth of the 2-fid apex; awns usually geniculate and twisted. 

A. Bracts readily deciduous with the flower. 

Spikelet strictly 2-flowered; lower flower perfect, its bractlet awnless; upper flower 
staminate (or rarely perfect), its bractlet with a short awn.............. 16. Hotcus. 

B. Bracts persistent after the flower has fallen. 

Rachilla not prolonged beyond the insertion of the upper flower; spikelets strictly 2- 
flowered. 

Bractlets hyaline, 2-toothed, dorsally awned; flowers closely superposed....... 17. ArRA. 
Rachilla prolonged beyond the insertion of the upper flower; spikelets (in ours) 2 

(rarely only 1 in Deschampsia and Trisetum) to many-flowered. 
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Awn of the bractlet arising from below the teeth of the apex, not from between them. . 
Lower flower always perfect; the uppermost sometimes staminate or reduced to its 

bractlet. 
Spikelets less than 5 lines long (excluding the awn); achene free from the bractlet 

and palea, unfurrowed. 
Bractlet finely erose-dentate, or 2-lobed, or truncate and entire; spikelets strictly 

2,. rarely t-fowered.),.. 0% «+ sk Veema oka s 0 osteo ate 18. DESCHAMPSIA. 
Bractlet cleft or 2-toothed, with the teeth sometimes produced into awns; lowest 

flower awned; spikelets 2 to 6-flowered, often shining...,....19. TrisetTuM. 
Spikelets more than 5 lines long (excluding the awn); achene usually adnate to 

its: bractlet and palea; furrowed. .\sc ..< cele wes >\cteyelontely cle 7s een enn ..20. AVENA. 
Lower flower staminate, strongly awned from near the base; the upper perfect, 

awnless..or short-awhed atthe ape@ksg . 1 .tec cles ae etree aire 21. ARRHENATHERUM. 
Awn of the bractlet arising from between its lobes or teeth; the teeth in many cases 

prolonged into, straight. ‘AwilSiw s..s.5:x.dhe.c sie leiste/ereis hele atele osote  eee 22. DANTHONIA. 

16. HOLCUS L. VELVET-GRASS. 

Leaf-blades flat. Spikelets much compressed laterally, 2-flowered; pedicels 
jointed below the bracts, so that these are readily deciduous with the flower. 
Bracts 2, boat-shaped, keeled; lower 1-nerved; upper larger, 3-nerved, notched, 
acute or sometimes shortly awned. Rachilla shortly prolonged beyond the inser- 
tion of the uppermost flower-enclosing bractlet, sometimes terminated by a 
minute rudimentary bractlet. Lower flower perfect; upper staminate. Bractlets 
shorter than the bracts, 3-nerved; that of the lower flower awnless, of the 
upper with a short dorsal somewhat twisted awn. Palea 2-nerved, truncate, 
3-toothed. Scales oblique, acuminate. Stamens 3. Ovary glabrous; stigmas 
sessile. (Holkos, a Greek name for some grass, perhaps derived from holkos, 
attractive. ) 

1. H.lanatusL. Mesquit-crass. Perennial; rootstock creeping, fibrous; 
stems tufted, ascending, 1 to 2 ft. high, slender, leafy; sheaths densely soft- 
pubescent, the uppermost inflated; ligule short; blades soft; panicle pyramidal 
2 to 5 in. long, pale green or pinkish; branches 2 to 3-nate; spikelets about 2 
lines long, elliptic-oblong, the awn erect and often exserted before anthesis, 
then incurved and scarcely or not at all protruded; bracts acute, ciliate on the 
keels, nerves prominent; anthers rich purplish-brown. 

A conspicuous softly-woolly pale-colored grass of moist bottom lands. 
Naturalized from Europe. San Francisco; Cobb Mt.; Olema; Pt. Reyes; Guer- 
neville. 

17. ATRA L. Harr-crass. 
Slender, dwarf annuals. Leaf-blades setaceous. Panicle-branches capillary, 

sub-erect. Spikelets less than 2 lines long, in ours strictly 2-flowered; bracts 
thinly searious; rachilla not prolonged beyond the insertion of the upper 
bractlet. Bractlets thin, searious, not projecting beyond the bracts; awn dorsal, 
short, hair-like. Near to Avena in technical characters, but spikelets much 
smaller.—(Greek aira, the name of a weed in wheat-fields, probably Lolium 
temulentum; from airein, to hurt, on account of its poisonous qualities.) 
Panicle-branches much divided and bearing tufts of spikelets at the ends; bractlet of 

each. flower ‘dawned sco) ehs.c cprey Sieleraey b.b 0 k ship. 6 eter wie RPGR ein te ete 1. A. caryophyllea. 
Panicle more open; spikelets less numerous and not tufted, smaller; bractlet of the lower 

flower awnless,.of the’ upper AwWred . 6... 05. ciews «sis she's auin Cee nS 2. A. capillaris. 

1. A. caryophyllea L. Sitvery Hair-crass. Slender, graceful, tufted 
grass, 8 to 13 in. high; sheaths scabrid, often pinkish at the base; blades short, 
fine, ephemeral; panicle loose; branches long, much divided, and bearing 
usually dense tufts of spikelets at the ends; pedicels 1 to 21% lines long, 
seabrid; spikelets 114 lines long; bracts widely gaping at the apex, shining 
above, thinly scarious, the flowers plainly discernible through them; bractlet 
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brownish, long-acuminate, 2-fid; that of each flower awned; awns protruding 
1% line or more. 

Naturalized from Europe, now common on old cattle ranges from Humboldt 
Co. to Monterey. May-Aug. 

2. A. capillaris Host. Fine Hair-crass. Resembling A. caryophyllea 
but the panicle much more open; spikelets less numerous and not tufted, only 
1 line long; pedicels longer and sometimes glabrous; bractlet of the lower flower 
awnless, of the upper awned; awns hygroscopic. 

Naturalized from southern Europe: Marin and Humboldt cos., and probably 
occurring elsewhere. 

18. DESCHAMPSIA Beauv. TICKLE-GRASS. 

Panicle mostly open (rarely contracted), branches slender. Spikelets small, 
2-flowered; flowers both perfect, somewhat distant, lower sub-sessile, upper pedi- 
eellate; rachilla jointed, hairy, prolonged beyond the insertion of the upper 
flower-enclosing bractlet as a hairy bristle which is sometimes terminated by 
an empty bractlet. Bracts equaling or exceeding the uppermost flower-enclos- 
ing bractlet, thin membranaceous, 1 to 3-nerved, keeled, acute, the margins and 
apex thinly scarious. Bractlet membranaceous or nearly hyaline, 2-toothed or 
cleft, or truncate and denticulate, with a fine dorsal awn below the middle; 
palea narrow, prominently 2-nerved, often 2-toothed. Stamens 3. (Dr. Des- 
champs, a French physician and naturalist of St. Omer, naturalist to the 
La Perouse relief expedition. Grasses with the shining spikelets of Trisetum 
and Aira, usually smaller than in the former, larger than in the latter, with 
which genus they were formerly united; stems usually stouter than in Aira.) 

Stems stout, from a tufted rootstock; bracts barely equaling, and mostly shorter than 
the whole spikelet; the lower 1-nerved; panicle contracted, erect or somewhat 
drooping, dense and somewhat spikelike; branches short, stoutish; awn stout, straight. 

1. D. holciformis. 
Stems slender, weak; bracts exceeding the uppermost bractlet. 

Perennial; panicle slender and spikelike, mostly nodding. 
Panicle-branches several at a node, very unequal in length, mostly appressed, bearing 

many spikelets; spikelets 1% to 2 lines long; bractlet obscurely nerved or nerve- 
Pee AR CIE ORI OEM otter oye as he acai eTokel's, cs) wie! wee aca atnis)sin,ccelere e612) a: oh 2. D. elongata. 

Panicle racemose, 1 to 2 in. long; branches appressed, with few spikelets. 
PePeIM ITE LATICO EO tT ttl, MIDE prea) s s eveiois io oie eiaisi'el eisys ects sie efajsleisrs « «Ds LD. eCLongzata. 

Annual; panicle effuse, erect, its branches mostly in 3s below, in pairs or solitary above, 
distant, mostly spreading and bearing few (about 5) spikelets at the ends; spikelets 
Meeeto 45> lines lonps bractiet S-nerved.... acu. ses vacssccdcswccecace 3. D. calycina. 

1. D. holciformis Presl. Ca.irorNniA TICKLE-GRASS. Perennial; rootstock 
forming large, dense tufts; stems 2 to 5 ft. high, stout, arising from a dense 
tuft of involute leaves; ligule 1 to 2 lines long; panicle contracted, dense, erect 
or somewhat drooping, 6 to 10 in. long; branches many at a node, sub-erect, 
the longest 14% to 214 in. long, branched and spikelet-bearing almost to the 
base; spikelets 214 to 3 lines long, short-pediceled, usually purplish-tinted below, 
yellowish to brown above; bracts barely equaling, and mostly shorter than the 
whole spikelet, acute; bractlet membranaceous, silky-hairy at base, rather regu- 
larly 4-toothed; awn stout, about 114 lines long, inserted near the base of the 
bractlet, usually shortly exserted; anthers 1 line long, purplish.—(Aira holei- 
formis Steud.) 

Wet meadows and borders of streams: Oakland Hills; San Francisco; Pt. 
Reyes; Mark West Ck. Apr.-July. 

2. D. elongata (Hook.) Munro. SLENDER Harr-crass. Perennial; stems 
very slender and weak, 8 to 24 in. high or more, from a dense tuft of 
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bright green, fine, smooth, short, very narrow leaves; ligule acute, 2 lines 
long; panicle very long and narrow; branches several at a node, distant, mostly - 
appressed, capillary, scabrous, spikelet-bearing above the middle; pedicels 
somewhat clavate; spikelets many, 11% to 2 lines long; bracts linear-subulate, 
acuminate, nearly equal, 3-nerved, green, exceeding the uppermost bractlet; 
bractlet 1 line long, smooth and shining, with a tuft of silky hairs at base, 
irregularly 5-toothed or lacerate at apex; the lower and its flower on a short 
callus; the upper upon a very hairy internode 7% as long as the lower; awn 
arising from near the base of the bractlet and twice its length, very slender 
and long-exserted.—(Aira elongata Hook.) 

Moist places along the coast northward to Oregon. Var. CILIATA Vasey. 
Stems 2 to 2%4 ft. high; ligule 4 lines long; blades involute and softer; panicle 
often 12 in. long; awns longer than in the type——Lake Pilarcitos; Olema. 
June-Aug. Var. TENUIS Vasey. Very small plant, 3 to 4 in. high, with soft, 
hair-like, bright-green foliage; ligule long, white; panicle racemose, 1 to 2 
in. long; branches appressed, with few spikelets——Moist places, Santa Clara 
Co. May. 

3. D.calycina Presl. TICKLE-GRASS. Annual; stems slender, from a few 
inches to 2 ft. high, simple, often growing in dense masses, rarely geniculate 
and sparingly branched below; leaves few, short, narrow and ephemeral; ligule 
1 to 1% lines long, acuminate; panicle simple, very loose and open or narrow, 
about 4% the length of the stem; branches mostly in 3s below, in-pairs or 
solitary above, bearing few (about 5) spikelets upon the upper part, naked 
below; spikelets 21%, to 4% lines long; lower flower on a short callus, its 
‘bractlet overlapping that of the upper flower; bractlet about 1 line long, hairy 
below, shining above, 5-nerved; apex emarginate, with 4 minutely ciliate teeth; 
awn inserted below the middle, about 3 times as long as the bractlet, light 
brown, twisted below and bent near the middle.—(Aira danthonioides of Bot. 
Calif. ) 

Common in the San Francisco Bay region and elsewhere in the State, on 
poor clay soils: St. Helena; Montezuma Hills; Kenwood; Santa Cruz. Apr.- 
June. 

19. TRISETUM Pers. OatT-GRAss. 

Leaf-blades flat. Panicle usually open, narrow, more or less drooping above; 
branches in whorls, slender, erect, spreading or drooping. Spikelets 2 to 
5-flowered. Bracts mostly shorter than the whole spikelet, unequal, keeled, 
membranaceous; margins scarious; lower bract 1 to 3, upper 3-nerved; rachilla 
extending beyond the insertion of the uppermost flower-enclosing bractlet, and 
terminated by an empty bractlet or a slender awn. JF lower-enclosing bractlets 
like the bracts in texture, keeled, 5-nerved, acuminate, ending in two long, 
subulate teeth, with a long, bent and twisted awn arising from between them; 
palea 2-nerved and 2-toothed. Ovary hairy or smooth; stigmas almost ses- 
sile. Achene smooth, not furrowed. (Latin tris, three, and saeta, a bristle, 
referring to the awn-like points which terminate the bractlet in many species.) 

Panicle-branches more or less spreeding or sub-erect. 
Spikelets large, 6 to 12 lines long, 2 to 3 lines wide, 3 to 8-flowered, resembling those 

of a Bromus; rachilla nearly glabrous, bractlets hirsute........... 1. T. barbatum. 
Spikelets small, 3 to 6 lines long, about 1 line wide, 2 to 3 (rarely 4)-flowered; rachilla 

clothed with long hairs, bractlets sub-glabrous; lower bract about “% as long as 
the upper; panicle-branches spikelet-bearing on the upper half....2. 7. nutkaense. 
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Panicle-branches short, erect, the whorls not widely separated. 

Spikelets small, 3 to 4 lines long; lower bract only about % shorter than the 
upper; bractlets imbricate, minutely puberulent; panicle-branches mostly spikelet- 
bearing to the base.........eeeee cee es cece essere eer ecreceesceee 3. IT. canescens. 

1. T. barbatum Steud. BROME-LIKE Oat-GRASsS. Annual; stem usually 
solitary, 2 to 3 ft. high; sheaths hirsute with spreading hairs arising from 

minute tubereulations, glabrescent in age; blades 6 in. long, 2 to 3 lines wide, 
pilose-ciliate when young, sub-glabrous with age; panicle lax, 4 to 9 in. long; 
branches slender, sub-erect, lower bearing 2 to 4, upper only 1 spikelet; spike- 
lets 6 to 12 lines long, 2 to 3 lines wide, 5 to 8-flowered, much flattened, 
resembling those of a Bromus; bracts narrow, acuminate, scabrous on the 
keel, 3-nerved, nearly reaching to the apex of the nearest bractlet; internodes 
of the rachilla short, nearly smooth; bractlet 5 to 6 lines long, hirsute all 
over; teeth subulate; awn stout, twisted below, then bent outwards, 6 to 8 
lines long.—(Bromus barbatoides Beal.) 

Near thickets on hillsides, San Francisco; also reported from Oakland. 
Mar.-June. 

2. T. nutkaense (Presl.) Serib. & Merrill. Noppinc Oat-crass.  Peren- 
nial; stems 2 to 3 ft. high, slender, in tufts; leaf-blades 6 to 9 in. long, 11% 
to 6 lines wide, varying from sub-glabrous to pilose; panicle 4 to 10 in, 
long, at first narrow and slender, becoming very open, drooping above; branches 
in remote whorls, at first erect, then drooping, long, capillary, scabrous, bearing 
2 to 3 or rarely 4 spikelets above the middle; spikelets 3 to 6 lines long, 1 line 
wide; bracts very unequal, the lower narrow, subulate; upper about % longer, 
broad, 3-nerved, obtuse and mucronate; rachilla clothed with long, silky hairs, 
internodes 1 to 114 lines long, the lowest shorter than the others, the terminal 
bearing an empty bractlet or a long, slender awn; bractlet 2 to 3 lines long, 
smooth or scabrid; teeth long and subulate; awn slender, about twice the 
length of its bractlet.—(T. cernuum Trin.) 

Shady thickets in northern and middle California. Mar.-June. 

3. T. canescens Buckl. SILVERY OAT-GRASS. Perennial; stems 1 to 4 ft. 
high, stout, erect; sheaths varying from glabrous to densely pubescent; 
ligule 11%4 lines long, acute; panicle 5 to 12 in. long, 1144 to 2% lines wide, 
pubescent, strict, narrow, more or less densely-flowered, often purple-tinged; 
branches erect, somewhat crowded, all but the longest bearing spikelets to the 
base, longest 2144 in. long; spikelets about 4 lines long, narrow, 2 to 3-flowered; 
lower bract narrow, acute, about 144 shorter than the broad upper one; bract- 
lets not spreading nor very remote, imbricate, 3 to 4 lines long, narrow, 
minutely puberulent, long subulate-pointed; awn stout, about twice the length 
of its bractlet. 

Dry open ground or open woods and thickets: Coast Ranges northward to 
Oregon and in the Sierra Nevada. Apr.-Sept. 

20. AVENA L. Oars. 

Ours annual. Stems sub-solitary. Leaf-blades flat. Panicle lax; the 
branches unequal, and bearing few, pendulous spikelets on slender, geniculate, 
abruptly clavate pedicels. Spikelets 2 to many (rarely only 1)-flowered, the 
uppermost flowers staminate or abortive. Bracts 2, persistent, unequally 
nerved. Rachilla jointed above the bracts between the perfect flowers. Bract- 
let rounded on the back, the apex (in ours) shortly 2-fid, the back bearing a 
stout awn, mostly geniculate and twisted below; palea narrow, 2-dentate or 2-fid, 
2-keeled. Scales 2-fid. Stamens 3; anthers sub-basifixed. Ovary and achene 

= 
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hairy, at least at the top; styles short, distant. (Avena, the old Latin name ~ “a 
| for Oats.) 

~ 

| Awn short or often obsolete, not geniculate; bractlet 7-nerved, glabrous or with a few .". 
! long hairs at the -bas@.\.\. «s..« si arab cede soa eaiee ss ke eee iw x gore 2. A. sativa. 

Awn 10 to 24 lines long, geniculate. 
Bractlet acute but not awn-pointed, 9-nerved, the 2 marginal nerves fine, sometimes 

4 not continued’ to the :apex.'s i. v4.45 «os neh a ke DES mite Cee ie ee a 1. A. fatua. 
Bractlet acuminate, awn-pointed, 7-nerved...:..s.c.secocnscsaus sis be eeds As barbonde 

1. A. fatua L. Witp Oars. Stems stoutish, 2 to 31%4 ft. high; ligule short, 
lacerate; blades long and broad, scabrid; panicle 6 to 14 in. long; branches 
few at a node, very unequal, long and filiform; spikelets drooping, 2 to 3 
(rarely only 1)-flowered, broad; bracts subequal, ovate-lanceolate, acute, 10 to 
12 lines long excluding the awn, 9 to 1l-nerved; bractlet less than 10 lines 
long, acute, 2-fid, 344 lines wide, firm, thinly hairy with usually yellowish 
hairs, especially below, brown, 9-nerved; that of the uppermost flower sub- 
glabrous; awn from near the middle of the bractlet, stout, 10 to 20 lines 
long, geniculate; palea about 7 lines long, and 114 wide, with short diver- 

| 

gent hairs on the nerves. 
Not uncommon in the Bay region: San Jose; Mt. Hamilton; Danville; 

Livermore. May-Aug. Var. GLABRESCENS Coss. Bastard Oats, is distin- 
guished by having the bractlet naked except for a few short hairs at the 
base, and sometimes a thin pubescence along the margins, in which it 
approaches A. sativa; from the latter it may be distinguished by the longer 
and geniculate awn and the wider 9-nerved bractlet—San Bernardino; San 

) Jose; Berkeley. 
2. A. sativa L. Common Oats. Near to A. fatua, but distinguished by 

its usually shorter stature, by the 7-nerved bractlet being glabrous (or bearing 
a few long hairs at the base), and by the often short, straight awn which is 
sometimes obsolete. 

An escape in the borders of fields and by the roadside. 
3. A. barbata Brot. BarsBep Oats. Stems slender, erect, 2 to 3% ft. 

high; uppermost ligule 1 to 114 lines long, broad, obtuse, truncate, irregularly 
notched; blades 1 to 3% lines broad, scabrous on both surfaces; panicle usually 
6 to 12 in. long, shorter in dry localities and seasons; branches few at a node, 
very unequal, long and filiform; spikelets 2 to several-flowered, narrow and 
slender; bracts subequal, oval-lanceolate, setaceous-pointed, 10 to 12 lines 
long, with 7, 9 or 11 broadly green-margined nerves; margins s¢earious, shin- 
ing; bractlet 10 to 12 lines long, including the long, slender, awn-pointed 
teeth, 21% lines wide, lanceolate, membranaceous, clothed with soft, silky, 
usually white hairs, 7-nerved; awn from near the middle of the bractlet, 
stout, geniculate, 11 to 20 lines long; palea 614 lines long, 1 line wide, with 
short divergent hairs on the nerves; anthers 1144 lines long; ovary densely 
hairy with long, white, silky, erect hairs. 

A montane species, native of S. Europe and naturalized extensively in Cali- 
fornia in the Coast Range hills, and Southern California: San Jose, Lake 
Merced, Olema, Angel Island, Livermore, Berkeley. Feb.-Aug. Often mis- 
taken for A. fatua, from which it may be distinguished without difficulty, 
when once known, by its more slender inflorescence and spikelets. 

21. ARRHENATHERUM Beauv. 

Perennial, usually tall grasses. Leaf-blades flat. Spikelets terete, strictly 
2-flowered; rachilla jointed between the flowers, often hairy, prolonged beyond 
the insertion of the uppermost bractlet as a short point or bristle; lower 
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flower staminate, upper pistillate or perfect. Bracts persistent, scarious (in 
ours), very unequal, shortly acuminate, keeled. Bractlets rigid, 5 to 7-nerved, 
2-toothed, that of the lower flower with a long, basal, bent and twisted awn, 
that of the upper with a short, dorsal awn; palea 2-nerved. Seales lanceolate, 
laterally toothed. Stamens 3. (Greek arrhen, masculine, ather, awn; only the 
male flower is conspicuously awned.) 

1. A. elatius (L.) Beauv. Tat Oat-Grass. Rootstock perennial, widely 
ereeping; stems 2 to 4 ft. high, erect, slender, smooth, leafy, often densely 
tufted; lowest internode sometimes developed into a corm; leaves bright 
green; sheaths smooth; ligule broad, obtuse, about 1 line long; blades soft, 
minutely scabrid, 214 to 31% lines wide; panicle narrow, pale green, shining, 
6 to 8 in. long, drooping; branches short, erect, scabrid, spreading in flower, 
densely whorled, bearing few spikelets; spikelets 3 to 4 lines long; upper 
bract enclosing the 2 flowers acute; lower much smaller; bractlet hairy below, 
about half as long as the twisted, bent awn.—(A. avenaceum Beauy.; Avena 
elatior L.) 

Sparingly naturalized in California: reported from the vicinity of San 
Francisco (Dr. Behr) ; Berkeley Hills (J. B. Davy). June-Sept. 

22. DANTHONIA DC. 

Inflorescence in ours consisting of a paniculate raceme or simple panicle or 
the spikelets solitary and terminal. Spikelets about 7-flowered. Bracts per- 
sistent, nearly equal, keeled, awnless, equaling the whole spikelet, 3 to 9 (rarely 
only 1)-nerved. Rachilla jointed and pilose between the flowers, prolonged 
beyond the insertion of the uppermost bractlet. Flowers all perfect, or the 
uppermost staminate. Bractlet 7 to 13-nerved, terminating in 2 sharp, usually 
rigidly awn-pointed teeth, between which is a geniculate, spreading awn, flat- 
tened at the base and spirally twisted, formed from the three middle nerves; 
palea hyaline, broadly 2-nerved, equaling or exceeding the entire portion of 
the bractlet, obtuse or 2-toothed. Stamens 3. Scales 2, entire. Ovary smooth, 
stipitate. (Etienne Danthoine, a French botanist of the 18th century.) 

1. D. californica Boland. DaNnrTHontA. Tufted perennial; stems 1144 to 
3 ft. high, slender, usually sub-erect; sheaths bearded at the throat, densely 
or sparsely villous, or smooth, the hairs arising from minute, white papillae; 
ligule obscure; blades mostly convolute-setaceous; spikelets 1 to 5 rarely 10, 
terminal, 7144 to 12 lines long, usually purplish; pedicels long, slender, 
minutely and densely hirsute, spreading; bracts enclosing the rest of the 
spikelet, acuminate, 8 to 10 lines long; flowers about 7; bractlet broad, coria- 
ceous below, about 4 lines long excluding the awn, with tufts of white hairs 
on the callus and on the margins from about the middle downwards; its 
teeth about 2 lines long; awn spreading, barely exserted, brownish below, 
with short, spreading hairs on the nerves; palea ciliate, notched above; achene 
about 2 lines long. 

Coast Ranges from San Francisco Bay northward and southward, the 
prevalent grass on dry hills, especially along the coast: Berkeley; San Fran- 
cisco; Crystal Springs Lake; Olema; Pt. Reyes. 

Tripe 6. Chlorideae. FINGER-GRASS TRIBE. 

Inflorescence a simple panicle of spikes which are usually digitate at the 
end of, or scattered along, its main axis, or, rarely, solitary and terminal. 
Rachis not jointed or notched as in Hordeae. Spikelets sessile in 2 rows, which 
form unilateral spikes; in ours all perfect and 1 or rarely 2-flowered; 
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lowest flower always perfect. Rachilla usually prolonged beyond the insertion — 
of the terminal flower, and (except in Spartina) jointed above the bracts so 
that these persist after the flowers have fallen. Bractlet usually keeled, entire 
and unawned, or toothed and with 1 or 3 terminal straight awns. The inflor==as 
escence closely resembles that of Paspalum, but the spikelets resemble those 
of Festuceae. ane 
Spikes digitate; prostrate, running grass, rooting at the nodes............. 23. CYNODON. 
Spikes scattered along the main axis of the panicle; erect plants. ae 

Bracts very unequal, long, narrow, acuminate; tidal creeks and marshes..24. SPARTINA. 
Bracts equal, short, broad and boat-shaped, abruptly acute; sloughs and banks of rivers 

ANA! “StTEAMS 0.6 5.0 0S vtec vie» wre Satesolh wre este WCE ele, ore lh fyb ery aeMen ee 6 eta Inte (Pate Ca mmnnEY 2 guna 

23. CYNODON Rich. DoG’s-rooTH-GRAss. 

Perennial. Leaf-blades narrow, usually flat, often short. Panicle branches 
2 to 6, digitate at the apex of the peduncle, erect or radially spreading. 
Spikelets alternate, sessile (in ours) on one side of the rachis, 1-flowered. 
Bracts 2, persistent, often narrow, keeled; rachilla jointed above the bracts © 
and often prolonged beyond the base of the bractlet as a bristle. Bractlet 
boat-shaped, distinctly keeled; palea often shorter and narrower, hyaline, 
2-nerved. Stamens 3. Achene glabrous, not channeled. (Greek kuon, a dog, 
odous, a tooth.) . 

1. C. dactylon (L.) Pers. BrerMupA-GRASS. Stems prostrate, creeping, 
often several feet in length, clothed with undeveloped sheaths, producing roots 
and tufts of leaves at the nodes and often one or more prostrate, barren 
branches; flowering stems 4 to 24 in. high, leafy; sheaths much crowded, 
loose, strongly striate; ligule short, ciliate with long hairs; blades about 
1 in. long and a line wide, stiff and sometimes involute, glaucous; panicle- 
branches 3 to 6, 1 or 2 in. long, concavo-convex; spikelets about 1 line long, 
appressed, closely imbricate; bracts shorter than the bractlet, ovate-lanceolate, 
nearly equal, usually spreading, rough on the keel or not; bractlet smooth, 
keel and margins ciliate; palea narrow.—(Capriola dactylon Ktze.) 

Tropical species naturalized in California and frequently occurring as a 
roadside weed on the outskirts of towns, especially in the warm interior 
valleys; in the Coast Ranges at San Rafael, Pacheco, Berkeley and Alameda. 
Apr.-Oct. 

- 

24. SPARTINA Schreb. CoRD-GRASS. 

Mostly maritime perennials. Stems simple, erect, reed-like but short. 
Leaf-blades long, tough. Panicle narrow, erect, dense, composed of several 
erect, approximate spikes; spikelets large, compressed, more or less imbricate, 
in rows on two sides of the triangular panicle-branches, 1-flowered. Bracts 
unequal, keeled, acute, or bristle-pointed, about as long as the whole spikelet; 
rachilla sometimes prolonged beyond the insertion of the flower. Bractlet sub- 
hyaline, faintly 2-nerved; palea equaling it or longer. Scales short, obtuse. 
Stamens 3. Style-branches long, slender. (Greek spartine, a rope or cord 
made of spartos, Spartium junceum and Stipa tenacissima. ) 

1. §. foliosa Trin. Corp-Grass. Rootstock creeping, scaly; stems very 
stout, 14% to 4 ft. high; leaf-blades long, flat, smooth, tapering from about 3 
lines wide near the middle to long, slender points; panicle 6 to 9 in. long; 
branches 2 to 3 in. long; spikelets 4% in. long; bracts varying from glabrous 
to strongly ciliate on the keels. —(S. stricta var. glabra of Ist. ed.) 
Common along the borders of salt-marshes around San Francisco and San 

Pablo bays, usually, if not always, within reach of tidal water. Aug.-Dee. 
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25. BECKMANNIA Host. 

Leaf-blades flat. Panicle long, narrow, erect, dense, composed of several 
approximate, erect racemed spikes. Spikelets crowded in 2 rows on the 2 
lower sides of the sub-triangular panicle-branches, imbricate, compressed, 2 
(or by abortion) 1-flowered, 1 to 114 lines long. Braets broadly inflated and 
somewhat boat-shaped, laterally compressed, sub-equal, obtuse or abruptly 
pointed; margins scarious. Bractlet narrow, concave-keeled, membranaceous, 
5-nerved; palea hyaline, 2-keeled, nearly as long as the bractlet. Stamens 3. 
(J. Beekmann, 1739-1811, the author of a ‘‘Lexicon Botanicum.’’) 

1. B. erucaeformis (L.) Host. SLouGH-cRass. Stems 2 to 3 ft. high, 
stoutish, strict, solitary or somewhat tufted, erect from a slightly decum- 
bent base, leafy; sheaths slightly rough; ligule elongated; blades 4 to 8 in. 
long, 3 to 4 lines wide, roughish; panicle 8 to 12 in. long; branches solitary 
or in twos or threes, sometimes again shortly branched, densely clothed with 
spikelets in 2.rows; spikelets about 11% lines long, nearly orbicular or broadly 
obovate; bracts with 3 principal nerves, and some transverse ones, dark 
green on the keel, paler and somewhat wrinkled transversely; bractlet pointed, 
the point often exserted. 

Sloughs, borders of streams and wet bottom lands in mountain regions from 
Santa Clara Co. northward to Willits. Apr.-July. Somewhat resembling a 
Panicum. : 

TRIBE 7. Festuceae. FESCUE TRIBE. 

Inflorescence paniculate or racemose, the racemes sometimes almost spicate 
on account of the very short pedicels of the spikelets. Spikelets 2 to many- 
flowered (rarely 1-flowered in Melica, Koeleria, Festuca and Lamarckia) ; 
flowers perfect or the uppermost imperfect (the lowest imperfect in Phrag- 
mites); in Lamarckia one spikelet. at each node is perfect, the others being 
sterile; in Distichlis, some species of Poa and sometimes in Phragmites the 
flowers are dioecious or polygamo-dioecious. Bracts rarely reaching the apex 
of the nearest bractlet. Bractlet in ours entire or 2-toothed or 2-cleft, awn- 
less or with 1 (in ours never 2 to 5) awns; awn straight, terminal at the apex 
or from between the teeth, never dorsal nor bent and twisted as in Aveneae 
and Agrostideae. Palea 2-keeled. 

A. Rachilla or bractlet, at least that of the perfect flower, clothed with long, erect 
hairs which envelop the latter; bractlet (in ours) thin-membranaceous or hyaline, 3- 
nerved; tall, reed-like grasses. 
PanPee eH GY TACIT AM AKER emcee lapis s bite win cicte sae orsisiery cue wie ster .e'e°aw,oeieiele «8 «20s ARUNDO; 
Peer CO a Lachiilia matin vec) ticielalais nels sisiars Giciee oGls sisced.s ones csevol/. PHRAGMITES. 

B. Rachilla and bractlet naked, or if hairy the hairs much shorter than the bracts 
and bractlet; stigmas (in ours) plumose, comparatively short, either sessile or raised on 
a short style protruding from the sides of the bractlet. 
Spikelets of two kinds at each node, very dissimilar in form, one perfect and 1 to 3- 

flowered; the others sterile and composed of many empty bractlets. 
Perfect spikelets 1-flowered, the sterile consisting of about 10 empty bractlets which 

aM SINE eps) otetn Men tite et eee oreo ohaley aly) ciao. o) «0.9 aco 6 cubiale diate widla cioeinG AMAR CRTAS 
Spikelets alike in form though sometimes dioecious. 

Flowers dioecious; rootstock perennial. 
Spikelets 8 to 16-flowered, rootstock very stout and creeping, scaly; panicle dense, 

_ ovoid; grasses of salt-marshes or alkali soils................+005: 32. DiIsTIcHLis. 
Spikelets 2 to 6-flowered; rootstock tufted or if creeping then long and slender.... 

36. Poa. 
Flowers all perfect, or perfect and imperfect in the same _ spikelet. 

Both bracts and bractlets awnless. 
Bractlet 1 to 3-nerved, 
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Annuals; panicle more or less lax; spikelets many (sometimes 70)-flowered, the 
flowers densely imbricate; palea persistent after the bractlet and achene ‘have 
Fallen. ccc s vans ceud to one As Ooo wee whl ae tp eer aes 28. ERAGROSTIS. 

Perennials; panicle contracted and spikelike, dense or slightly interrupted, sil- 
very shining; spikelets 2 to 7 (rarely only 1)-flowered....... 29. KOELERIA. 

Bractlet 3 to 5-nerved. 
Perennials; uppermost flower-enclosing bractlet enwrapping 1 to 3 smaller empty 

bractlets, which in ours are truncate-clavate...........cscccsees 30. MELICA. 
Bractlet 5 to many-nerved. 

Spikelets large, flattened, ovate, somewhat cordate at base; bractlet very ‘obtuse, 
concave, becoming ‘VentricoSe }-AnnUalS ..c)s 29s hice 0 brates Seeder eee 33. Briza. 

Spikelets not cordate, mostly smaller. 
Bractlet laterally compressed, mostly keeled, the margins or nerves below 

clothed with cobwebby hairs, or pubescent, its lateral nerves arched, con- 
verging above ‘toward. the mid-nerv@c- 2... <..c4-neeeu eee 36.. Pox 

Bractlet rounded on the back, at least below, naked at the base, its lateral 
nerves nearly parallel, scarcely or not at all converging..37. PANICULARIA. 

Either bracts or bractlets awned, awn-pointed or mucronate. 
Palea with conspicuously toothed marginal wings on the keels; bractlet with a 

straight, rigid awn; annuals of wet meadows, with weak stems, and pale 
greenish-yellow foliage.......-...ceceeeeeeecccccneesncces 31. PLEUROPOGON. 

Palea without marginal wings on the keel. 
Panicle contracted and spikelike, dense or slightly infer supe ae 

KOELERIA. 
Panicle 1-sided, glomerate or interrupted; spikelets in dense BAe "sae fas- 

CICIES «is. <i.5/s-019.5ceia!s wings tate ape |e aioe snare: aaa ypeley See epaie eh ctcis als alescie’e Ereene 34. DactTyYLis. 
Panicle more or less lax, not dense and spikelike. 

Stigmas plainly arising at or near the apex of the ovary; ovary and achene in 
most cases smooth; bractlet not notched or 2-lobed, usually awned or awn- 
POImte dd) 2s iv’ :ave/alace Wis wyeialalane! e: «sim telebekateTe ote te pean al atees fonslomerel one 38. Festuca. 

Stigmas plainly arising below the apex of the ovary, on the anterior portion; 
ovary and achene crowned by a little appendage or tuft of short hairs; 
achene always adnate to the palea; bractlet usually distinctly notched or 
shortly 2-lobed at the apex, with an awn between the notches..39. Bromus. 

26. ARUNDO L. 

Perennial reeds; stems tall, stout, erect. Leaf-blades broad, flat. Spikelets 
2 to 6-flowered, in a dense and somewhat spreading panicle. Bracts somewhat 
unequal, keeled, 3-nerved. Rachilla naked, jointed above the bracts and 
between the flowers. Flowers crowded, all perfect or the upper staminate. 
Bractlet slender, 2-toothed and with an awn or cuspidate point between the 
teeth, clothed with long, silky hairs. Palea shorter, hyaline, pubescent on the 
keels. Stamens 3. Ovary naked. (Latin arundo, a reed or cane.) 

1. A. donax L. Giant REED. Rootstock very stout, creeping, tufted; roots 
stout, fibrous; stems in dense clumps, 10 to 20 ft. high, mostly with short, 
slender branches from the upper nodes, leafy throughout; leaves pale green; 
sheath striate, bearded and somewhat auricled at the throat; ligule about 1 
line long, barely exserted, truncate, entire, uniform in width all around; 
blade striate, mostly 2 to 3 in. wide, the uppermost 114 to 2 ft. long; spikelets 
5 to 7 lines long, 2 to 3-flowered; bracts equaling the whole spikelet, lanceo- 
late-acuminate, entire, awnless, glabrous; bractlet acuminate; awn often twice 
the length of the teeth. 

Introduced as an ornamental plant and occasionally met with as an escape. 
It is not known to flower with us. Alameda Marshes. 

27. PHRAGMITES Trin. 
Perennial water-reed. Stems tall, stout. Leaf-blades flat. Panicle large, 

much branched, feathery. Spikelets sub-terete. Bracts short, unequal, mem- 
branaceous, keeled. Rachilla terminating in a rudimentary bractlet or point, 
elongated and jointed between the flowers, the joints clothed, except below 
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the lowest flower, with long, silky hairs which surround the bractlets. Bract- 
lets 3 to 6, very long-acuminate, 3-nerved, entire; the lowest empty or bearing 
a staminate flower with 1 to 3 stamens, the upper bearing perfect flowers 
with 3 stamens; palea very much shorter than its bractlet, hyaline, 2-ribbed. 
Seales large, obtuse. Ovary glabrous. (A Greek name used by Dioscorides 
for some plant; from phragmites, of or for a fence, growing in hedges; 
perhaps originally applied to Arundo donax, which is still used in Latin 
and Spanish-American countries for living hedges.) 

1. P. vulgaris (Lam.) B. S. P. Common REED. Rootstock creeping, 
jointed; stems 5 to 12 ft. high, leafy throughout; sheaths smooth; ligule 
reduced to a minute ring of hairs; blades smooth-surfaced, rough-margined, 
12 to 16 in. long or more, often 1 in. broad, rigid, attenuate-pointed, glauces- 
cent below; panicle 10 to 18 in. long, ovoid, dense, soft, usually dull purple, 
nodding; branches glabrous; spikelets 1% to % in. long; bracts lanceolate, not 
equaling the nearest bractlet; bractlets very narrow, subulate, the tip of the 

_ lowest sometimes twisted—(P. communis Trin.; P. phragmites Karst.) 
Borders of rivers, lakes and marshes: Upper Lake; Suisun Marshes; lower 

Sacramento. Aug.-Oct. 

28. ERAGROSTIS Beauv. 

Ours low tufted or creeping annuals. Panicle sometimes spike-like and clus- 
tered, often loose and spreading. Spikelets much like those of species of 
Poa; usually densely many (sometimes 70)-flowered. Bracts usually not 
equaling the nearest bractlet, unequal, keeled; lower 1-nerved, upper 1 to 
3-nerved. Rachilla in ours not jointed between the flowers. Flowers all 
perfect or variously unisexual, or the uppermost (rarely the lowest) reduced 
to its bractlet and palea. Bractlet membranaceous, awnless, keeled, 3-nerved; 
lateral nerves sometimes obscure; palea shorter, 2-nerved or 2-keeled, often 
incurved, frequently persistent after the bracts and bractlet have fallen. 
Stamens 2 or 3; anther-lobes notched along the edges. Scales 2, sub-cuneate. 
Styles distinct, elongated. (Greek era, earth, agrostis, a kind of grass, from 
the low stature of some species.) 

1. E. hypnoides (Lam.) B.S. P. CREEPING MEADOW-GRASS. Stems slen- 
der, creeping, 2 to 12 in. long, branching freely at the nodes; nodes with a 
ring of short, spreading hairs, leafy; sheaths 1% in. or less long; blades %4 to 
2 in. long, % to 1 line wide, sparingly hairy; panicle ovoid or densely 
pyramidal-capitate, 4% to 2 in. long; spikelets very shortly pedicellate, oblong 
to elliptical or ovate, laterally flattened, 2 to 7 or even 14 lines long, 10 to 
40-flowered; bracts less than 1% as long as the nearest bractlet; bractlet 
lanceolate, acute, compressed-keeled, 5-nerved; keel scabrous-ciliate-——(E. rep- 
tans Nees.) 

Wet places, San Joaquin and Coast Range valleys, perhaps not indigenous. 
Mar.-Oct. 

2. E. minor Host. Canpy-crass. Stems tufted, 4 to 24 in. high; ligule 
reduced to a hairy ring; blades 1 to 6 in. long, 1 to 3 lines wide, flat or 

’ involute, margins and mid-nerve glandular below; panicle open or rather 
dense, oblong or ovate, 3 to 5 in. long, olive-green or tinged with lead-color 
when young, whitish when old; spikelets oblong or lance-oblong, 3 to 10 lines 
long, 8 to 20-flowered, pedicels glandular; bracts sub-equal, a little shorter 
than the nearest* bractlet, acute, keel glandular; bractlet about 1 line long, 
oval or elliptical, obtuse or mucronulate, concave, 5-nerved, glandular on the 
mid-nerve; achene ovoid, light brown, mottled. 
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Native of S. Europe; reported by Dr. Behr as occurring at San Francisco. 
Var. MEGASTACHYA (Gray) Davy. SvrnK-Grass. Differs in having denser 
panicles and usually larger and more numerously (10 to 50)-flowered spikelets. | 
—Adventive in the San Joaquin Valley at Tulare. 

29. KOELERIA Pers. KOoELER-GRASS. 

Panicle contracted, cylindrical, spike-like. Spikelets oblong, compressed, 2 
to 5 or 7 (rarely only 1)-flowered. Bracts scarcely equaling the lowest 
bractlet, unequal, narrow, compressed, acute or produced into short, straight 
awns or points, keeled, membranous and broadly scarious-margined; lower 1, 
upper 3-nerved with rather faint nerves. Rachilla often prolonged beyond the 
uppermost flower and bearing a rudiment or none. Bractlets imbricate, mem- 
branous, acuminate, keeled, 3 or rarely 5-nerved; palea hyaline, 2-fid. Seales 2, 
oblique. Stamens 3. Ovary glabrous; styles short. Achene almost linear, 
plano-convex. (Prof. G. L. Koeler, a German Agrostologist, author of 
‘Descriptio Graminum,’’ published in 1802. A genus for which it is hard 
to assign any very distinctive technical character. The panicle is peculiarly 
silvery-shining and the bracts are more scarious and more faintly nerved than 
in related genera.) 

1. K. cristata (L.) Pers. CRESTED KOELER-GRASS. Tufted pale green 
glabrous, pubescent or silky perennial; rootstock stoloniferous; stems 1 to 
3 ft. high, slender; sheaths striate; ligule 4% to 1 line long, truneate, 
lacerate; blades about 1% line wide, flat or conduplicate, 1% to 5 in. long; 
panicle narrow, more or less interrupted or lobed, 1 to 5 in. long; rachis 
puberulent or pubescent; branches very short, pubescent, spikelet-bearing to 
the base; spikelets shortly pedicellate, 2 to 3 lines long, pale green, shining; 
bractlet linear-lanceolate, scabrid, acute or mucronate; palea minutely ciliate 
and scabrid on the keels; anthers 1 line long, pale purple. 

Exceedingly variable species, common on dry hills and sandy tracts: 
Montezuma Hills; Vaca Mts.; San Francisco; Berkeley Hills; Antioch. Apr.- 
June. Var. PUBESCENS Vasey, a very pubescent form, has been collected near 
San Francisco. Var. LONGIFOLIA Vasey, a long-leaved form, is reported from 
Santa Cruz Co. by Dr. Anderson. 

30. MELICA L. MEeEtic-Grass. 

Stems often forming corms at the base by the thickening of 1 or 2 of the 
lowest internodes. Panicle sparingly branched, often narrow, rarely racemose 
and secund. Spikelets 2 to 8 (rarely 1)-flowered, terminated by 1 to 3 much 
smaller, convolute, empty bractlets which enfold one another, the innermost 
often truncate-clavate. Bracts awnless, unequal, convex, mostly obtuse; upper 

5 to 9-nerved, lateral nerves often vanishing in the broad, scarious margin 
and united by delicate cross-veins. Bractlets somewhat distant, awnless, 
convex or flattish on the back, 5 to many-nerved; apex scarious, mostly 
blunt, entire or 2-toothed; central nerves sometimes slightly excurrent; palea 
2-nerved, ciliate above, emarginate or 2-toothed. Scales fleshy, mostly united. 
Styles distinct; stigmas plumose. (Greek name for some sweet grass, perhaps 
Sorghum, from meli, honey, and -ika, a Greek suffix.) 

Spikelets of 1 (rarely 2) flowers; bractlet herbaceo-coriaceous, with a narrow scarious 
margin above, strongly 7 to 9-nerved; stems not corm-like at the base. 

Bracts obtuse, shorter than the whole spikelet; bractlet glabrous or scabrid; rudiment 
' snortly, pedidellate, 3 .«.i& witli wias.c ain bo okie oe ke) ee okie oe 1. M. imperfecta, 

Upper bract acute, equaling the whole spikelet; bractlet hairy above the middle; rudi- 
ment long-pedieellaté. <..;, iss t vs vas mies Wawa cee mae baiey eet weeeed, M, torreyana, 
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Spikelets of 2 to 3 perfect flowers; bractlet apparently many-nerved below (at least when 
dry), with a broad, scarious margin above; lowest internodes swollen and corm-like; 
ligule brown and pubescent or scabrid below; bractlet 3 to 3% lines long, obtuse, 
SS a ene Pe a ea ea Wiaretarae sas ahaa Se erate Ta 3. M. californica. 

1. M. imperfecta Trin. SLENDER MELIC-GRAss. Stems slender, erect or 
drooping, 1 to 3 ft. high; lowest internodes not corm-like; leaf-blades 1 line 
wide; panicle slender, linear, 6 to 12 in. long; branches in distant whorls, sev- 
eral at a node, erect or sometimes in anthesis spreading, very unequal, the long- 
est mostly equaling or exceeding the internodes, spikelet-bearing from about the 
middle upwards; spikelets 1144 to 2 lines long, 1-flowered with 1 or 2 empty 
bractlets above it, rarely 2-flowered; bracts nearly ovate, shorter than the 
nearest bractlet, obtuse, lower 3, upper 5-nerved; margins broadly scarious; 
bractlet acute; rudiment short-pedicellate. 

Shaded hillsides in the Coast Ranges: Mt. Tamalpais; San Francisco; 
Loma Prieta; Oakland and northward and southward. Apr. 

2. M.torreyana Scribn. TorREY’s MELIC-GRASS. Stems slender, erect 
or drooping, 1 to 3 ft. high; lowest internodes not corm-like; blades about 
1% lines wide; panicle slender, linear, 3 to 7 in. long; branches few at a node, 
very unequal, slender, erect, flexuous, often long and naked below, bearing 
few spikelets near the ends; spikelets 2 to 3 lines long; bracts acute, the upper 
exceeding or equaling the bractlets; bractlets hairy; rudiment long pedicellate. 

Apparently peculiar to the Coast Ranges (Conn Valley, Ukiah) and Sierra 
Nevada foothills. Apr.-May. 

3. M. californica Seribn. CALIFORNIA MELIC-GRASS. Stems erect, 114 to 
4 ft. high; lower internodes corm-like; ligule brownish and pubescent or 
scabrid on the outside below; panicle 6 to 9 in. long, strict; branches few at a 
node, usually equaling or exceeding the internode, spikelet-bearing to the 
base; spikelets 4 to 5 lines long, of 2 to 3 perfect flowers; bracts thin, 
cbtuse; bractlet 3 to 31% lines long, apparently many-nerved below at least 
when dry, margin above scarious, broad, obtuse, emarginate—(M. bulbosa 
Thurb. in Bot. Cal., not of Geyer.) 

Dry foothills of the Sierra Nevada and Coast Ranges. Apr.-June. 

31. PLEUROPOGON RR. Br. SIDE-BEARD. 

Slender annuals. Leaf-blades flat, together with the sheaths thin and 
characterized by cross-veins which unite the longitudinal ones and with them 
form narrow, rectangular spaces. Inflorescence a simple, elongated, secund 
raceme; spikelets distant, shortly pedicellate, long, narrow, 8 to 14-flowered, 
compressed. Bracts not reaching to the apex of the nearest bractlet, unequal, 
membranacesus, awnless; lower 1-nerved, upper larger, 3-nerved, the lateral 
nerves faint. MRachilla jointed between the flowers and breaking up at 
maturity, undulate, smooth, its internodes less than 1% the length of the 
bractlets. Bractlet at first herbaceous, becoming chartaceo-coriaceous, scarious 
and prominently 5 to 7-nerved, narrowed below to a rounded, smooth callus, 
apex 2-toothed or truncate, the mid-nerve prolonged into a mucro or short, 
straight, rigid awn; palea 2-nerved and with two winged toothed keels; 
margins infolded. Stamens 3. Scales short, fleshy, connate. Ovary smooth, 
ovoid, stipitate. Achene somewhat compressed, strongly furrowed, hard; 

pericarp loose, 2-horned with the remains of the style-bases. (Greek pleuron, 
side, pogon, beard, from the arrangement of the awns at the sides of the 
spikelets. ) 

1. P. californicum (Nees) Vasey. CALIFORNIA SIDE-BEARD. Stems stout- 
ish but weak, 114 to 3 ft. long, tufted, simple, smooth; lower nodes rooting; 
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leaves pale yellowish-green; sheaths smooth, striate; ligule prominent, thin, — .. 
about 3 lines long; lowest blades 6 to 7 in. long, 114 to 2 lines wide, linear, 
acute, minutely scabrid above; raceme 6 to 9 in. long; spikelets 6 to 12, sub- 
erect or spreading, solitary, 14% to 2 in. apart, 1 in. long, yellowish, 11 to 
14-flowered; pedicels flattened, 1 to 3 lines long; tips of the bracts and 
bractlets shining with a silvery luster; bracts 2 to 3 lines long; apex irregu- 
larly denticulate; nerves prominent; upper bract the longer; bractlets 24% | 
to 3 lines long, rough-scabrous, the three central nerves. united above to form 
the awn; awn 1% to 5 lines long; palea rough on the herbaceous parts; 
appendages to the keel with 1 prominent stout, acuminate tooth and several 
irregular smaller ones.—(Lophochlaena californica Nees.) . 

Apparently restricted to California; wet meadows and marshy ground, 
rare: Mt. Eden; Oakland Hills; Walnut Creek; Ross Valley; San Francisco. 
May-June. 

32. DISTICHLIS Raf. Sa.r-crass. 
Dioecious perennial. Panicle densely spike-like; branches erect, often bear- 

ing 2 to 3 spikelets. Spikelets many-flowered, laterally compressed, shortly 
pedicellate. Bracts narrow, keeled, faintly many-nerved, awnless. Bractlet 
obscurely many-nerved, awnless; palea with enfolded margins, keeled; keels’ 
narrowly winged or prominent, ciliate. Scales broad. Staminate flowers 
with 3 stamens, their ovaries rudimentary or obsolete; pistillate occasionally 
with imperfect stamens. Ovary glabrous, stipitate, tapering into 2 rather long 
styles. (Greek distichlia, a double row, probably having reference to the leaf 
arrangement. ) 

1. D. spicata (L.) Greene. Saut-Grass. Rootstock stout, creeping, scaly; 
stems stout, rigid, erect, 4 to 18 in. high, often branched below, leafy through- 
out; leaves pale green, strictly 2-ranked; sheaths glabrous, slightly bearded at 
the throat; ligule reduced to a mere ring; blade 11% to 4, rarely 7, in. ‘long, 
1% lines wide at the base, spreading, rigid, margins minutely ciliate; panicle 
1 to 3 in. long, pale green; branches appressed; spikelet-bearing to the base; 
spikelets 4 to 6 lines long, 5 to 12-flowered, keeled; bracts shorter than the 
lowest bractlet, unequal, obtuse; bractlets keeled, obtuse, green, purplish or 
straw-colored; anthers purplish—(D. maritima Raf.) 
Common throughout the State in salt marshes or on alkaline plains. Aug. 

33. BRIZA L. QUAKING-GRASS. 
Leaf-blades narrow. Panicle effuse, branches slender, in 1% whorls. Spikelets 

pendulous, large, ovate or somewhat cordate, flattish-turgid, many-flowered; 
pedicels capillary. Bracts subequal, broad, rounded on the back, 3 or 5 
to ll-nerved, awnless. MRachilla jointed between the flowers.  Bractlets ~ 
imbricate, roundish, boat-shaped or saceate, scarious-margined, many-nerved, 
in ours very obtuse; uppermost often empty; palea small, ovate, flat, its nerves 
ciliate. Scales 2, ovate-lanceolate. Stamens 3. Ovary glabrous; styles short. 
Achene strongly ob-compressed, broadly ovoid. (Ancient Greek name, used 
by Galen for a kind of grain, ‘‘like rye,’’ grown in Thrace and Macedonia.) 
Spikelets 4 lines or less long. . 

Perennial; ligule “% to 1 line long; spikelets ovate; bracts not equaling the nearest 
bractlet; leaves. smooth, 34 sivas a ethics wen tart twin btalee coe elk ka ee ae 1. B. media. 

Annual; ligule 1% to 3 lines long; spikelets deltoid; bracts exceeding the nearest 
bractlet;: leaves scabrous. ./..0': ono wieia abide diers-wiech isi s'posic unin eves re ae te 

Spikelets 6 lines long and at the base almost as broad; bracts dark brown, with broad, 
scarious margins; bractlets chestnut-brown:.......cccsccccvccceccccsssde Dy SNGRUNG 

1. B. media L., PERENNIAL QUAKING-GRASS, has been reported from various 

“2 
a 
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points in the State but all the specimens we have seen under this name are 
referable to B. minor. 

2. B. minor L. ANNUAL QUAKING-GRASS. Annual; ligule 114 to 3 lines 
long; blades scabrous; spikelets deltoid, the bracts extending farther out- 
ward on each side than do the adjacent bractlets. 

Naturalized: San Francisco; Mt. Tamalpais; Lake San Andreas; Mill 
Valley; Olema and northward. 

3. B. maxima L. RATTLESNAKE-GRASS. Annual, 16 to 24 in. high; spike- 
lets 14 in. long and almost as broad at the base; bracts dark brown with broad, 
scarious margins; bractlets chestnut-brown. 

A garden escape at Healdsburg and Monterey. 

34. DACTYLIS L. 
Perennial. Panicle usually dense and branched, secund, glomerate and 

interrupted, bearing thick, crowded, secund fascicles of spikelets at the ends of 
the short branches. Spikelets sessile, laterally much compressed, somewhat 
concave on the inner side, 3 to 5 or rarely only 1-flowered, the terminal 
bractlet and palea empty. Bracts mucronate, sharply keeled; lower 1-nerved; 
upper larger, 1 to 3-nerved. MRachilla glabrous. Bractlet larger than the 
bracts, sharply keeled and fringed on the keel, the 5 nerves converging into 
an awn-like scabrid point; palea as long, 2-fid, 2-nerved, nerves ciliate. Scales 
2, with an acute, marginal tooth. Stamens 3. Ovary glabrous. (The ancient 
name for some grass with finger-like spikes, from Greek daktulos, a finger 
or finger’s breadth.) 

1. D. glomerata L. ORCHARD-GRASS. Rootstock tufted and somewhat 
creeping; stems at length forming large, dense tufts, erect from a shortly 
decumbent, leafy base, 2 to 3 ft. high, stout; leaves glaucescent; sheaths 
seabrid; ligule 2 to 6 lines long, laciniate; blades 2 to 314 lines wide, scabrous, 
soft; panicle 2 to 6 in. long, pinkish when in flower; branches solitary, 
scabrous, sub-erect, the lowest 1 to 4 in. long, branching and spikelet-bearing 
only at the ends; clusters of spikelets ovoid; spikelets 3144 to 4 lines long; 
bracts about 3 lines long, subequal, strongly ciliate on the keel; bractlet 
2 to 4 lines long, lanceolate, scabrid; anthers 1 to 1% lines long, cream- 
colored, apparently all in a spikelet maturing at the same time. 

Native of Europe, naturalized at Berkeley, San Francisco, Olema and 
Eureka. June-Aug. 

35. LAMARCKIA Moench. 
Annual. Stems tufted, branching. Leaves flat. Panicle secund, racemose, 

short, dense; lowest branches bearing 1 to 3, uppermost only 1, spikelet. 
Spikelets spreading or drooping, fascicled, of two kinds; central spikelet, ter- 
minating the branch, bearing a perfect flower; lateral spikelets of ten or 
more empty, obtuse, awnless bractlets, denticulate above. Bracts narrow, 
slightly unequal. Perfect flower stipitate; rachilla prolonged beyond it and 

. bearing a diminutive empty bractlet with a slender awn; flower-enclosing 
bractlet acute with a long, straight, dorsal awn near the apex; palea 2-keeled. 
Stamens 3. Styles short, distinct, barbellate almost throughout. (A mono- 
typie genus, named in honor of La Marck, 1744-1829, a celebrated French 
botanist. ) 

1. L. aurea (L.) Moench. GoLpEN-Top. Stems erect from a somewhat 
decumbent base, 4 to 14 in. high, smooth, leafy, sometimes branching below; 
sheaths inflated, smooth; ligule usually very prominent, 1%4 to 6 lines long, 
decurrent as a broad, scarious margin to the mouth of the sheath; blades thin, 
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1% to 4 in. long, 2% to 4 lines wide; panicle dense, 1 to 3 in. long, %4 to 1 in. 
wide, shining, of a golden color sometimes tinged with purple; branches close, 
erect, short; pedicels fascicled, somewhat clavate, pubescent, spreading at right 
angles, the fascicles with a tuft of long, whitish hairs at the base; fertile spike- 
let about 1 line long; sterile 3 to 4 lines long; bracts very narrow, almost hya- 
line, about 1 line long; awn from a little below the apex of the bractlet, 3 to 
41% lines long.—(Achyrodes aureum Ktze.) 

A Mediterranean Region species, now abundant in the interior southern — 
portions of the State; within our limits collected only at Eden Vale (J. B. 
Davy). 

36. POA L. Merapow-erass. 
Panicle usually open, sometimes dense and spikelike; branches in pairs or 

14 whorls. Spikelets compressed, ovate or lanceolate, 2 to 6 or 9-flowered. 
Braects unequal, keeled, awnless; lower 1 to 3-nerved; upper larger, 3-nerved. 
Rachilla jointed below each bractlet. Bractlet compressed-keeled, herbaceous 
or membranaceous, with the rachilla and callus often clothed below with 
webby hairs or pubescent, especially on the dorsal and marginal nerve; apex 
hyaline; nerves 5 to 7, the intermediate ones often faint; palea 2-fid, nerves 
2, ciliate. Scales acute. Stamens 3 or (rarely) 2 only. Achene (in ours) 
mostly free from the bractlet and palea, not furrowed. (Greek poe, grass or 
herbage, especially that grown as forage for cattle, hence meadow-grass.) 

Panicle open. 
Anntal: stems 2°: to 12’ ane nighi;.. sci, sie oterete stersletet etnies aucheieis ctete, iene teeters 1. P. annua. 
Perennial; stems 12 to 36 in. high; rootstock distinctly stoloniferous and running..... 

P. pratensis. 
Panicle contracted, more or less dense and spikelike; perennials; flowers often dioecious 

or polygamo-dioecious. 
Rootstock running, long and slender; coast sand-dunes..............6- 3. P. douglasii. 
Rootstock tufted, not running. 

Panicle 3 to 4% in. long; longest branches 1 to 2 in. long, spikelet-bearing on the 
upper three-fourths; bracts and bractlets not ciliate on the keels; bunch-grass © 
OF dry Dillsides’ oc ..5irc.cis ile eave epee le ele a alerein eke tal sien lan te ete eet ee eee 4. P. secunda. 

Panicle 2 to 3 in. long; longest branches less than 1 in. long, densely spikelet-bearing 
almost to the base; bracts and bractlets scabrously ciliate on the keels; moist 
sandy places on ‘the’ coast) cliffs: soni.) cnr oe tne cee pee eee een 5. P. unilateralis. 

1. P. annua L. WALK-GRASS. Annual; stems compressed, weak, geniculate 
below, 2 to 12 in. high; ligule 1 to 2 lines long; blades bright green, glabrous, 
1 to 2 lines wide; panicle often 1-sided, 144 to 3% in. long; branches single 
or in pairs, rarely in threes, 7 to 12 lines long; spikelets sessile or shortly 
pedicellate, 2 to 21% lines long, 3 to 7-flowered; bractlets somewhat pilose 
below. : 

Naturalized and widely distributed: Monterey; Berkeley; ete. A very 
troublesome weed on garden walks, hence the vernacular name; our earliest- 
flowering grass. Nov.-Apr. 

2. P. pratensis L. Kentucky BLUE-GRAsS. Perennial; rootstock dis- 
tinetly running and stoloniferous; stem and sheaths smooth; panicle open- 
pyramidal, 3 to 4 in. long; spikelets crowded at the ends of the branches, 
almost sessile, 3 to 5-flowered; bractlets distinctly 5-nerved, webbed at the 
base. 

Frequently met with as an escape from lawns: Berkeley. Apr.-May. 

3. P. douglasii Nees. SANp-GRASS. Perennial; rootstock slender, widely 
creeping; stems tufted, 8 in. high; panicle dense, spike-like, ovoid, obtuse, 1 
to 2 in. long; spikelets 3 to 6 lines long; flowers dioecious. 
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Apparently peculiar to California; common in drifting sands along the 
seashore: Monterey; San Francisco; Tiburon; Pt. Reyes; Bodega Pt. and 
northward. Apr. 

4. P. secunda Presl. Tufted perennial; stems stout, rigid, erect, about 
1% ft. high; sheaths minutely scabrid above; ligule 11% to 2 lines long, 
acute, glabrous or minutely pubescent on the back; blades short, flat or con- 
duplicate, *%4 to 1 line wide; panicle 3 to 4% in. long, oblong, acute, con- 
tracted, densish; branches scabrous, erect, overlapping, about 3 at a node, 
the longest 1 to 2 in. long, spikelet-bearing on the upper three-fourths; spike- 
lets 2% to 3% lines long, lanceolate-acuminate, 4 to 5-flowered; pedicels 
scabrous; bracts acute, scabrid, 3-nerved below, the nerves evanescent in 
the broad, scarious margin, 1144 to 1% lines long; bractlet 2 lines long, acutish, 

seabrid above, pubescent on the nerves below, 5-nerved, all but the mid-nerve 
evanescent below the broadly-scarious apex; palea 1*%4 lines long, emarginate, cili- 
ate on the keels; anthers purple, 1 line long; ovary 4% line long, stigmas 
¥% line, achene a little over 1 line—(Atropis californica Thurb. in Bot. Cal., 
in part; A. fendleriana Beal, in part.) 

One of the ‘‘bunch-grasses’’ of dry hillsides, apparently quite widely 
distributed, though perhaps often confused with other species. Antioch; 
Angel Island, ete. 

5. P. unilateralisScribn. Tufted perennial; rootstock stout, not creep- 
ing; stems stout, erect or ascending from a decumbent base, 6 to 10 in. high, 
freely branching below; sheaths smooth, inflated and loose; ligule 114 to 3 
lines long, acute; blades 1 to 3 in. long, flat or conduplicate, *% to 114 lines 
wide, abruptly acute; panicle stout, contracted, dense and spike-like, 1 to 3 
in. long, % in. broad, often one-sided; branches densely spikelet-bearing 
almost to the base, scabrous; spikelets almost sessile, 2 to 4 lines long; 
bracts acute, 114 lines long, 3-nerved, ciliately scabrous on the keel, minutely 
ciliate on the margins; rachilla pubescent; flowers 4 to 7, imperfectly 
dioecious; bractlet 2 lines long, acute when flattened out, faintly 5-nerved, 
scabrously ciliate on the mid-nerve, not woolly below; palea 2-fid, strongly 
ciliate on the keels; anthers yellow or purplish, 1 line long. 

Moist sandy places on the coast bluffs north and south of San Francisco: 
Santa Cruz (type locality, Dr. Anderson); Pt. Reyes; Bodega Pt.; Pt. 
Arena. Apr.-June. 

37. PANICULARIA Fabr. MANNa«-GRASS. 

Tali grasses of wet places. Stems smooth. Panicle-branches in 4% whorls. 
Spikelets linear, sub-terete, many-flowered. Bracts not equaling the nearest 
bractlet, unequal, membranaceous, convex, awnless. Rachilla jointed below 
the bractlets. Bractlet caducous, cartilaginous, convex or flattish, not keeled; 
tip obtuse or slightly denticulate, usually scarious; nerves 3 to 9, conspicuous 
below, evanescent upwards; palea 2-fid, 2-keeled, nerves ciliate. Scales fleshy, 
united, truncate. Stamens 3. Ovary glabrous. (Latin panicula, a tuft or 
panicle on plants, having reference to the inflorescence.) 

1. P. pauciflora (Presl.) Ktze. SmoorH MANNA-GRASS. Stout perennial 
_of fresh-water marshes; root-stock stout, creeping; stems 2 to 4 ft. high, 
stout, sometimes 214 lines in diameter, erect from a decumbent base, rooting 

at the lower nodes, leafy throughout; leaves about 6; sheaths split to the base, 
loose, smooth, pale green; ligule broad, obtuse, entire but soon becoming 
lacerate, 1 to 3% lines long; blade 4 to 12 in. long, 3 to 7% lines wide, flat, 
scabrous; panicle lax, narrow, 6 to 8 in. long, pale green; branches in 1%4 
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whorls of 2 to 5 below, capillary and flexuous, rough, erect, somewhat remo B, 
spikelet-bearing above the middle, the longest about 3% in. long; pedicels © 
short; spikelets oblong, 2 to 3 lines long, 4 to 6-flowered; bracts less than ; 
% the length of the nearest bractlet; lower 1-nerved, acute; upper rounded, — se 
3-nerved; bractlet about 1 line long, prominently 5- nerved, scabrous, with a 
purplish ’porder below the searious truncate-obtuse serrulate apex.—(Glyceria _ 
pauciflora Presl.) ; 

A common grass in fresh-water marshes of the Coast Ranges and Sierra _ 
Nevada: Lake Pilarcitos; Olema; Guerneville and northward. Apr.-Aug. \ 

38. FESTUCA Tourn. FESCUE-GRASS. 

Leaves and flowers often rather harsh to the touch. Panicle various, loose . 
and spreading or racemose and sometimes secund. Leaf-blades often auricled 
at the base. Spikelets sub-terete, 2 to many (rarely by abortion only 1)- 
flowered. Bracts 2 (rarely only 1), not equaling the nearest bractlet, mem- 
branaceous, acute; lower 1l-nerved; upper larger, 3-nerved. Rachilla jointed 
below the bractlet. Bractlets not webby, conyex, not keeled, chartaceous or 
nearly coriaceous, 3 to 5-nerved, mucronate or awned at or near the tip, 
uppermost sometimes empty; palea 2-toothed or 2-fid, nerves hairy. Scales 
2, notched or 2-lobed. Stamens 1 to 3. Ovary usually glabrous; styles 
short, terminal. (Latin festuca, a slender shoot or straw; also used by 
Latin writers to designate some straw-like weed.) 

Perennials.—EuFESTUCA. 
Awns less than 2 lines long. 

Stems slender, % to 3 ft. high; ligule and auricles glabrous; rootstock tufted, some- 
times stoloniferous; lowest bractlet 2% to 3% lines long......... 1. F.. rubra. 

Stems stout, 3 to 4 ft. high; ligule and auricles villous............ 2. F. californica. 
Awns:4: to 6 lines* long. w/o. oe. s-cls.c-siew a's Siac sieeies one ale en ee 3. F. denticulata. 

Slender annuals; inflorescence a racemose panicle or raceme; awns 2% to 7 lines long.— 
VULPIA. 

Branches and spikelets mostly spreading; the latter 1 to 5-flowered; bracts sub-equal, 
the -lower 1% .to:.2% ‘times Jong cites ee ac a ee te eee 4. F. microstachys. 

Branches and spikelets erect, appressed ; spikelets 5 to 8 (rarely only 3)-flowered; bracts 
often very unequal, sometimes subequal... J))..0. 2. Gi ae.0s. cele me eee 5. F. myuros. 

1. F.rubraL. Rep Ferscue. Rootstock perennial, tufted and some- 
times stoloniferous; stems slender, erect, 2 to 2% ft. high, often 
purplish; sheaths smooth; blades very narrow and _ slender, almost seta- 
ceous, smooth, about 4 line wide, 4 to 10 in. long; ligule very short; 
panicle 6 to 7 in. long, narrow, sparse or somewhat dense; rachis and branchlets 
seabrid, the latter erect, in pairs below, the longest about 3 in. long and 
bearing 3 to 5 spikelets on the upper 144; pedicels about 3 lines long; spikelets 
6 to 7 lines long, 6 to 8-flowered; bracts awnless, the lower 2, upper 2% lines 
long; bractlets 2% to 3% lines long, glabrous or minutely scabrous above, 
with a slender awn 1 to 1% lines long; anthers 11% to 2 lines long.—(F. ovina 
var. rubra Gray.) 
Common in dry, exposed places: Vaca Mts.; Los Guilucos Valley and 

Hood’s Peak; Pt. Isabel; Olema; San Francisco. Apr.-June. 
2. F. californica Vasey. CALIFORNIA FESCUE. Rootstock perennial, 

forming large tufts; stems clothed with the dead sheaths below, 3 to 4 ft. high, 
stout; foliage glaucous; sheaths often lavender-colored at the base when 
young, scabrous; ligule and auricles villous without and within; panicle 
6 to 9 in. long, drooping; rachis seabrid; branches in pairs below, spikelet- 
bearing above the middle; spikelets about %4 in. long, 4 to 7-flowered; lower 
bract 2 to 31%4, upper 2% to 4 lines long; bractlets cuspidate or with a short | 
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awn usually less than 1 line long, occasionally nearly 2 lines long; anthers 
purplish, 21%4 to 3 lines long.—(F. scabrella Thurb. in Bot. Cal., not of 
Hook.) 

Forming large and ornamental tufts on the shady banks of ecaiions in the 
Coast Ranges: Oakland Hills; Olema; Pt. Reyes. Apr.-June. 

3. F. denticulata Beal, is described as a stout and rather handsome grass, 
with loose and drooping panicle and conspicuous awns 4 to 6 lines long. The 
specimens on which the species was founded (as F. ambigua Vasey, not of Le 
Gall) were collected in Oregon by Thos. Howell, ‘‘California’’ by Kellogg 
and Harford, no. 1116, and Santa Cruz by Dr. Anderson. 

4. F. microstachys(Munro) Nutt. WESTERN FescuE. Annual; stems 
erect, 6 to 12, or in shady places, 24 in. high; panicle 1 to 51% in. long; 
branches secund, usually divergent, remote, the longest 1144 to 2 in. long; 
spikelets remote, 24% to 5 lines long, 1 to 5-flowered; bracts glabrous or 
scabrous, awnless, sub-equal, upper about 2 lines long; lower 114 to 21% lines 
long; bractlet 144 to 3 lines long, awn slender, 214 to 5 lines long. 

Napa Valley; Highland Springs; Berkeley; Mt. Tamalpais; Cazadero. 
Apr.-July. Var. PAUCIFLORA Scribn. Inflorescence often reduced to a spike; 
spikelets 1 to 2-flowered.—Berkeley Hills. Var. ciniaTa A. Gray.  Bractlets, 
and sometimes the bracts also, densely hisped.—Not uncommon in the foot- 
hills of the San Joaquin Valley and in Southern California; apparently seldom 
met with in the Coast Range valleys: Napa City. 

5. F. myuros L. SQUIRREL-TAIL FescurE. The form of this variable 
annual species which is recognized in Europe and the eastern States as 
typical, F. pseudo-myuros Soyer-Willemet, does not appear to occur within our 
limits, if in California at all. It has the panicle 3 to 12 in. long, very slender 
and contracted; bracts unequal, the upper 2 to 3 times as long as the lower 
and usually little more than 1% the length of the contiguous bractlet, exclusive 
of its awn; bractlet not ciliate. Var. ciliata Coss. is readily distinguished 
by the prominent marginal ciliation of the upper half of at least the uppermost 
bractlets, the marginal hairs being long, spreading and well exserted; bracts 
very unequal, the lower very short or minute, the upper 3 to 8 times longer, 
much as in var. ambigua Hook.; awn of the bractlet 3 to 7 lines long.—(F. 
myuros of Thurber in Bot. Cal. not of L.) 

Native of the Mediterranean Region, naturalized in California from Mendocino 
_ Co. to San Bernardino: San Francisco; Solano Co.; Bodega Pt.; Berkeley 

Hills; Antioch. Apr.-June. Var. SCIUROIDES Coss. Upper portion of the 
_ stem usually well exserted from the sheath; panicle shorter than in typical 

F. myuros, usually 2 to 4 in. long, less contracted; bracts less unequal (in 
which it closely approaches F. microstachys Nutt.), lower 2 to 3 lines long, 
upper 4 lines long, nearly equaling the contiguous floret; bractlet glabrous be- 
low, minutely scabrous near the apex, not ciliate.-—(F. sciuroides Roth.)—Close- 
ly related to the typical F. myuros, but differing from it in most of the 
above points and from F. microstachys in the more numerous flowers to the 
spikelet and the erect branches and spikelets. Native of Europe; now 

thoroughly naturalized and common in middle California: Bodega Point; 
Berkeley; Oakland; San Francisco. Mar.-June. 

39. BROMUS.L. BrRome-cRAss. 

Sheaths often closed; leaf-blades flat. Panicle usually open; branches 
slender and at length spreading, rarely dense or racemed with erect branches. 
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Spikelets 5 to many-flowered, laterally compressed or sub-terete, oval to 
late, erect or often drooping. Bracts not reaching to the apex of the le 
practlet, membranaceous, acute, awnless; lower 1 to 5-nerved; upper 3 
nerved.  Rachilla jointed below the bractlets.  Bractlets rounded on 
back below, somewhat keeled above, 5 to 9-nerved, awned or bristle-poin 
awn mostly arising from a little below the usually ’ shortly 2-fid, hyaline 
Palea nearly as long as the bractlet, 2-fid, with 2 prominent, usually pec 
ciliate keels. Ovary obovate or linear, crowned by a 2 to 3-lobed, hairy, n 
branaceous appendage; styles very short, more or less lateral, plainly 
below the apex of the ovary; stigmas ‘feathery. Achene oblong or linear, Se 
often more or less conduplicate, grooved, adhering to the palea or more or 
less to the base of the bractlet. (Bromos, the ancient Greek name for a kind , 
of oats, derived from broma, food. Closely allied to Festuca.) + Be 

¥ 

- 
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Lower bract 1 to 3-nerved. 43 
Perennial; spikelets narrow, sub-terete, acuminate before anthesis; awns 1% to 2% 

lines long ines 6 .6@ wun pints swan Eis ore wloe’h bins > «Ale Moe rk aap ee 1 ee: laevipes. 
Annual. 

Bractlets 6 to 10; panicle contracted; awn slender, 6 to 9 lines long or less; Is 
ligule lacerate; panicle dense, obovate- -cuneate,’ a to 2 in. long,).ee 2. B. rubens. - 

Bractlets 4 to 6; panicle lax; awn stout, rigid, over 1 in. long........ 3. B. maximus, — 
Lower bract 5 to 9- nerved. ’ 

Annual? panicle-branches> ‘short,. erect: sose ss ti nak on eles eee 4. B. hordeaceus. — 
Perennial; panicle-branches long, drooping at maturity. 4 

Stems 3 to 4 ft. high; panicle erect; awn 3% to 7 lines long; bracts unequal, lower 
4 to 6, upper 5 to 7 lines long: rachilla ‘pubescent: <5. 2.30 ct 5. B. hookerianus. 

Stems 1% to 3 ft. high; panicle drooping; awn 2 to 3% lines long; bracts sub-equal, 
about 6 lines Jong: | rachiila) puberulent,.. 4... oes oe ee 6. B. carinatus. 

1. B. laevipes Shear. NoppING Brome. Perennial; stems slender, erect 
from an arcuate base, 2 to 3 ft. high; sheaths smooth or scabrid; blades flat, 
seabrid, 2 to 3 lines wide; panicle lax, drooping, 5 to 8 in. long; branches 
bearing few spikelets; spikelets drooping, narrow, subterete, acuminate before 
anthesis, 12 to 16 lines long, 5 to 9-flowered; bracts smooth, 1 to 3-nerved; 
internodes of rachilla 4% to 1% lines long; bractlets 5 to 7% lines long, 
7-nerved, the alternate nerves longer and more prominent, densely ciliate- 
pubescent on the margin nearly to the apex, and also on the back near the 
base; apex nearly flat, entire; awn 1% to 21% lines long. F 

San Pablo Ridge; Hood’s Peak, and northward in the Coast Ranges, in 
woodlands and among brush. May. 

2. B.rubens L. Rep Brome. _ Soft, densely tufted, slender annual, 
8 to 16 in. high; ligule lacerate, 1 to 2 lines long; panicle obovate-cuneate, 
11% to 2 in. long, erect, dense, tinged with reddish-brown, branches bearing 
1 to 4 spikelets; spikelets 6 to 9-flowered; lower bract 3 to 5 lines long, lanceo- 
late, 1-nerved, upper 5 to 7 lines long, 3-nerved; bractlets 7-nerved, awn 6 to 
9 lines long. ; 

Naturalized from southern Europe: Solano Co.; Contra Costa Co. Apr- | 
May. n 

3. a" ae Desf. var. gussoni Parl. BroNcHo-GRAss. Annual; stems 
1 to 2 high; ligule 11%4 to 2 or 3 lines long, truncate, lacerate; blades 2 
to 3 me wide, flat, bright green, sparsely villous; panicle 5 to 8 in. long, ss 
at first erect, then drooping; lowest whorls 4 to 5-branched; longest branches 
less than twice the length of the spikelet; spikelets solitary or in pairs, often 
14 in. long excluding the awns, linear-lanceolate, very scabrous, often purplish; 
bracts scarious except the nerves, very narrow, awn-pointed, 1 to 3-nerved; 
lower 7 to 10 lines; upper 11 to 14 lines long, long-acuminate; bractlets 4 



Leaial 

GRASS FAMILY. 71 

to 6, thin, 7-nerved, 11 to 14 lines long with 2 long, hyaline teeth 2 to 3 lines 
long; awn 1% to 2 in. or more long, rigid, scabrous, arising from below the 
teeth; anthers 1% line long, yellow.—(B. maximus of Ist ed.) 

Native of the Mediterranean Region: naturalized at Stanford University; 
Berkeley; San Francisco; Suisun Marshes; San Jose; Tulare. Apr.-May. 
Now one of our most abundant grasses. 

4. B. hordeaceusL. Sorr Cuess. Annual, erect, 1 to 1% ft. high; 
whole plant excepting the stems and uppermost sheaths, softly downy; ligule 
1% to 1% lines long, truncate, serrate, blades 2 to 41%4 lines wide; panicle 
5 to 5 in. long, erect, rather dense; branches very short, erect; spikelets lanceo- 
late, turgid, about 6 lines long, 5 to 9-flowered; bracts acute, with broad 
scarious margins and tips; lower 3 to 5-nerved; upper 7-nerved; bractlets close- 
ly imbricate, broadly oval, 7-nerved, margins and apex broadly scarious; awn 
from below the apex, slender, 1 to 2% lines long; palea distinctly ciliate; 
anthers yellow, *4 line long.—(B. mollis L.) 

Native of Europe, naturalized and very common by roadsides and in waste 
places within our limits and northward and southward. Sometimes called 
** Poverty-grass.’’ Var. GLABRESCENS (Coss.) Shear, differs from the type 
in having the bractlet glabrous and shining or only scabrous.—Common at 
Berkeley. 

5. B. hookerianus Shear. KEELED BRoME. Perennial; stems stout, strictly 
erect, 3 to 4 ft. high, the sheaths almost closed, the lower hirsute with long, 
retrorsely spreading hairs or scabrid, upper sometimes glabrous; ligule about 
21% lines long; blades 4 to 6 lines wide near the base, often hairy above; 
panicle 9 to 12 in. long; lower branches 4 or 5, in half whorls, long, scabrous, 
becoming drooping, shortly branched and bearing their few spikelets only above 
the middle; spikelets compressed, oblong, 12 to 15 lines long, 7 to 10-flowered; 
bracts unequal, lower 4 to 6, upper 5 lines long, 3 to 7-nerved; rachilla 
pubescent; bractlets 7 to 8 lines long, about 7-nerved, densely and minutely 
pubescent and scabrous; awn 31% to 7 lines long; anthers bright yellow.— 
(B. carinatus of Ist. ed.) 
Common in the Coast Ranges of middle California; also occurring in the 

upper San Joaquin Valley. May. 
6. B. carinatus H. & A. Near to the preceding, but smaller in every 

way; stems slender, 1% to 3 ft. high, often drooping; sheaths more or less 
hirsute, prominently ciliate at the throat; panicle 4 to 9 in. long; spike- 
lets more slender, 6 to 9 lines long, mostly 6 (rarely 10)-flowered; bracts 
sub-equal, 3 to 4% lines long; rachilla puberulent; bractlets closely imbricate; 
awn 11%4 to 3% lines long.—(B. marginatus of Ist ed.) 
Common in the Coast Ranges from San Francisco to Eureka. May. 

TripE 8. Hordeae. BARLEY TRIBE. 

Inflorescence a simple, bilateral spike (rarely normally racemose or pani- 
culate in some species of Hordeum and Elymus, and abnormally in mon- 
strosities or luxuriant cultivated varieties of these and other genera). Rachis 
often flexuous, more or less flattened and toothed or deeply notched at tke 
nodes; often, but not always, jointed at the nodes so that at maturity 
the internodes fall away with the attached spikelet; when the rachis is not 
jointed the rachilla is jointed above the bracts. Spikelets (in ours) in 2 
opposite rows, solitary or 2 or more side by side at each node, sessile or very 
rarely pedicellate, all perfect or polygamous or when there are three at a 
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node the central perfect or polygamous, the two lateral sometimes imperteue Of 
1 to many-flowered, when many-flowered the uppermost flowers imperfect. 

A. Spikelets sessile. 

Spikelets solitary at the nodes of the rachis. 
Flowers 1 or 2 in a spikelet; spike slender, the spikelets deeply sunk in notches of the 

rachis.—Subtribe LEPTUREAE. 
Bractlet awnless; callus; maked iio s.. wists: on oes) oie euwiclataiels oioeemeerats ad Weesseces 40. LeprurRus, 
Bractlet ‘awned;. callus: hairy ss cus:s.n sn sis 0 so 1 olamiete eee aterenaieae tee eee 41. ScRIBNERIA. 

Flowers 3 or more in a spikelet.—Subtribe TRITICEAE. 
Spikelets placed edgewise to the rachis, so that the backs of one row of bractlets are 

turned toward the notch; bract 1 only, except in the terminal spikelet....... 
42. LoLtium. 

Spikelets placed flatwise to the rachis so that one side of each row of bractlets is 
turned toward the notch; bracts 2 to each spikelet.............. 43. AGROPYRON. 

Spikelets 2 or more side by side at the nodes of the rachis.—Subtribe ELYMEAE, 
Flowers. 2 or more in each spikelet; rachis joined at the nodes or not. 

i” 
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Bracts but little smaller than the bractlets.............. s-cicle oabvs pena 44. EryMmus. 
Bracts minute, or obsolete and leaving only. Scars... ....02+sssmemeers 45. ASPERELLA. 

Flowers solitary in each spikelet; rachis jointed at the nodes, each internode at 
| maturity falling away with the attached spikelet............... 46. HorpeuM. 

B. Spikelets, at least the lateral ones, pedicellate. F 

Flowers 2 or more in each spikelet; rachis jointed at the nodes or not...... 44. E_ymus. 
. Flowers solitary in each spikelet; rachis jointed at the nodes, each internode at 

maturity falling away with the attached spikelet................e00- 46. HorepuM. 

40. LEPTURUS R. Br. MHarp-crass. 

Ours slender, branching annuals. Inflorescence a simple, terminal, slender, 
cylindrical, jointed spike, at maturity each internode separating with the 
attached spikelet. Spikelets sessile, distichous, alternate, solitary in the 
notches of the axis, their backs turned towards the notches; uppermost spike- 
let terminal. Bracts 1 or 2, exceeding the bractlet, approximate in the lower, 
opposite in the upper spikelet, sub-equal, hard and rigid, narrow, 5-nerved, 
acute, awnless, one spreading when in flower. Flowers 2, or 1 with an empty 
bractlet above it. Bractlets sub-equal, hyaline, acute (in ours), awnless. 
Palea 2-nerved. Seales entire, glabrous. Stamens 3 or fewer. (Greek leptos, 
slender, oura, tail, referring to the slender, tail-like spikes.) 

1. L. cylindricus Trin. CyLrnpricaL Harp-crass. Stems 12 to 14 in. 
high; spike 3 to 6 in. long, stout, cylindrical, straight; lateral spikelets with 
only 1 bract; bractlets acute. 

Native of the Mediterranean Region; naturalized along the coast near San 
Francisco. June-July. 

2. L. incurvatus (L.) Trin. Curvep Harp-GrAss. Usually has a more 
slender, incurved spike, with the lateral spikelets subtended by 2 bracts. 

, An alien weed, native of the Mediterranean Region: San Francisco; Mar- 

tinez; Pt. Reyes. June-July. 

. 

. 

41. SCRIBNERIA Hackel. 

A low, slender, erect, tufted annual. Inflorescence a strict, slender, jointed 

spike, breaking up at maturity. Spikelets 1-flowered, sessile and half em- 

bedded in the notches of the rachis, solitary or rarely in pairs, alternate, long 

and slender. Bracts much exceeding the bractlet, persistent, unequal, linear- 

lanceolate, acute, awnless, eccentrically keeled, very rigid; upper 3 to 5- 

nerved, lower 2 to 3-nery ed and ribbed. Rachilla very short, jointed above the 

bracts, with a ring of hairs surrounding the base of the bractlet, prolonged as a 

minute hairy point. Bractlet and palea sub-equal, keeled ; bractlet chartaceous, 
l-nerved, toothed at apex and bearing a stout awn about its own length from 
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between the teeth; palea hyaline, 1-nerved, acuminate and deeply 2-fid. Scales 
obsolete. Stamen 1. Ovary glabrous, narrowly obovate; stigma short, sessile, 
feathery. Achene linear-tapering, obtuse, free, slightly compressed laterally, 
not grooved; embryo prominent. (fF. Lamson-Seribner, formerly agrostologist 
to the United States Department of Agriculture.) 

1. S. bolanderi (Thurb.) Hackel. Scrrpnerra. Stems 2 to 6 in. high, 
mostly simple, leafy; sheaths striate; ligule prominent, 1 to 2 lines long, 
acute; blades 74 to % in. long, narrow, involute, acute; spike %4 to 2 or 4% 
in. long, erect, slightly flexuous or curved, purplish; spikelets about 3 lines 
long, usually exserted, scabrid.—(Lepturus bolanderi Thurb.) 

Found in dry gravelly soils on hillsides and roadsides from Lake and Men- 
docino cos. northward to Oregon, and in the Sierra Nevada. Apr.-May. 

42. LOLIUM L. Ravy-erass. 

Leaf-blades flat. Spike simple, solitary; rachis not jointed at the nodes. 
Spikelets in notches excavated alternately on opposite sides of the rachis, with 
the backs of one row of bractlets turned towards it, 3 to several-flowered, 
flattened laterally. Bracts 2 in the terminal spikelet, only 1 (the outermost) 
or 1 and a rudiment in the lateral spikelets. Rachilla jointed. Bractlet firm, 
dS-nerved. Palea ciliate. Stamens 3. Scales 2, mostly as long as the ovary. 
Ovary smooth or slightly downy at top; styles very short; stigmas feathery. 
(Lolium, the name used by Latin writers to designate Darnel, Lolium temulen- 
tum, and perhaps other grain-field weeds. At once distinguished from all 
other genera of the tribe Hordeae by the solitary flat spikelets, arranged 
distichously with one edge towards the rachis.) 
Spikelet much flattened; bract shorter than the rachilla................... 1. L. perenne. 
Spikelet prominently turgid; bract equaling or exceeding the rachilla....2. L. temulentum. 

1. L. perenne L. AUSTRALIAN OR ENGLISH PERENNIAL RAY-GRASS. Peren- 
nial; stems 1 to 2 or even 3 ft. high, smooth; foliage dark-green;. sheaths 
smooth, slightly compressed; ligule short; edges and upper surface of blade 
scabrid;- spike 4 to 12 in. long, strict, stout, bearing 6 to 10 spikelets, or 
slender and bearing 3 to 4 spikelets; rachis smooth, channeled; spikelets 14 
to 1% in. long, quite smooth, shining, 7 to 11-flowered; bracts strongly ribbed, 
linear-lanceolate; bractlet linear-oblong, terete, obtuse or cuspidate or rarely 
very shortly awned, ribbed; anthers purple. 

Introduced as a forage plant and naturalized by roadsides and in waste 
places: Berkeley; Point Reyes, etc. Feb-Aug. Var. TENUE Kunth (L. tenue 
L.). Pacey’s Ray-grass. Perennial; more slender than the species; spikelets 
3 to 4-flowered; bractlet acute, rarely very shortly awned. Var. MULTI- 
FLORUM Auct. (LL. multiflorum Lam.). Annual Italian Ray-grass. Annual 
(or at most only biennial); spikes very handsome, often reddish-tinged and 
curved; spikelets 10 to 25-flowered; bractlet sometimes awned, broader in the 
middle, and therefore appearing more curved on the margins than in var. 
italicum; rachis more scabrous.—Cloverdale; Berkeley. Var. 1rALicuM Hook. 
(L. italicum R. Br.). Perennial Italian Ray-grass. Biennial or perennial; 
stems taller, leaves broader; both leaves and spikelets lighter green in color 
than in the species; spikelets 5 to 10-flowered; bractlets long- or short-awned.— 
A cultivated form not known in the wild state except as naturalized. 

2. L.temulentum L. DarNeEL. PoIsonN-DARNEL. Annual; stem stout, 
1 to 3 ft. high; spike rather stout; spikelets 5 to 10-flowered; bract sharp- 
pointed, ribbed, extending to the apex of or beyond the uppermost bractlet; 
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bractlet shorter, broader and more turgid than in L. perenne, terminating in 
an awn as long as the spikelet, or sometimes short-awned or awnless (var. 
arvense Syme) ; in other respects similar to L. perenne. - 

| Naturalized from Europe: Berkeley; San Francisco; Antioch; Pt. Reyes and — 
| elsewhere as a weed in waste places. May. 

43. AGROPYRON J. Gaertn. WHEAT-GRASS. 
! Ours perennials with very short ligule. Inflorescence a simple, slender, stiff 

and erect spike. Spikelets 3 to many-flowered, large, solitary, sessile, inserted 
broadside or somewhat obliquely to the rachis, distichous, compressed. Bracts 
not equaling the nearest bractlet, unequal, lanceolate or linear, many-nerved. 
Bractlet coriaceous, 5 to 7-nerved. Palea hyaline, flattened, usually ciliate- 
keeled. Seales ovate, entire, ciliate. Stamens 3. Ovary hairy at the apex; 
styles very short, distinct; stigmas distant, feathery. Achene hairy at apex. 
(Greek name for some allied grass, from agros, field, puros, wheat,—hence 
field- or wild-wheat.) 

Sractlet long-awned. 
3racts iawnless; awns of bractlet 8 to: 18 lanes: long. © ...s,0\< =e sis a's) ei slaueee 1. A. scabrum. 
Bracts shortly awned; awn of bractlet 6 to 7 lines long.............. 2. A. richardsoni. 

Bractlet awnless or with a very short awn; bracts more than % the length of the spikelet. 
Rootstock ‘tufted, mot ‘stolomitferouss ¢ sack c ~svao wit/daiols om oiois 2 lc ne sieve ee ee 3. A. tenerum. 
Rootstock long, slender, running and stoloniferous................+2- 4. A. arenicolum. 

1. A. scabrum Beauv. AUSTRALIAN WHEAT-GRASS. Stems stout, erect, 
2 to 3 ft. high; blades short, involute, smooth below; spike 8 to 16 in. long; 
spikelets 10 to 14 in number, 1 to 1% in. long excluding awns, narrow, 6 to 10- 
flowered, the longest *4 to 1% in. apart; bracts about 7 lines long, awnless, 
cartilaginous, pale green, with broad, scarious margins, smooth or minutely and 
sparsely scabrid, striate; bractlet chartaceous, with a broad, scarious margin, 
minutely scabrid; awn 8 to 18 lines long, mostly flexuous and widely divergent. 

A pale glaucous Australian species, sparingly naturalized in California: 
San Jose, ete. 

2. A. richardsonii (Trin.) Schrad. RICHARDSON’s WHEAT-GRASS. Stems 
stout, sub-solitary, erect, 3 to 3% ft. high; blades 2 to 6 in. long, 2% lines 
wide, setaceous-pointed, scabrous above, smooth below; spike 5 to 7 in. long; 

; lowest spikelets about % in. apart; spikelets 6 to 7 lines long without the 
) awn, 3 to 4-flowered; bracts 5 to 7 lines.long without the awn, scabrous on the 

many nerves, their awns about 21% lines long; awn of the bractlet 6 to 7 
lines long, erect. 

Oakland (H. N. Bolander); probably introduced, apparently not since col- 
lected. July. 

3. A. tenerum Vasey. SLENDFR WHEAT-GRASS. Rootstock tufted, not 
stoloniferous; stems slender, erect, from a slightly ascending, leafy base, 14 to 
20 in. high; blades 1 to 6 in. long, 1 to 1% lines wide, flat, rough; spike 3144 
to 5 in. long; spikelets 13 to 16; bracts more than % the length of the spikelet, 
awnless or awn-pointed, glabrous, scabrously-ciliate, broadest below the middle, 

(A. repens var. tenerum Beal.) 
| San Mateo (H. N. Bolander). 

4. A.arenicolum Davy. DuNE WHEAT-GRASS. Rootstock long, slender, 
creeping and stoloniferous; stems 6 in. high, ereet or arcuate at base, clothed © 
with dead sheaths below; branches intravaginal; sheaths glabrous; ligule re- 
duced to a ring 4% line long; blades convolute, glabrous below, above clothed 
with a sparse pubescence and deeply channeled, 6 to 10 in, long, 2 lines wide, 
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auricled at base, the auricle prolonged into a curved horn; spike 11% to 2 in. 
long; rachis almost smooth; spikelets approximate, 4% in. long, 4 to 5-flowered ; 
bracts 5 to 51% lines long, long-acuminate, subulate-pointed, ciliate, 3 to 5- 
nerved, coriaceous; bractlets broad, subulate-pointed, scabrid, coriaceous; palea 
ciliate. 

A dwarf maritime species, apparently rare: type locality, sand-dunes at Pt. 
Reyes, Davy; Bodega Pt., Hastwood. 

44. ELYMUS L. Wit Rye. 

Perennials; stems tall and rigid. Leaf-blades usually broad. Spikes 
stout, cylindrical, usually dense. Spikelets 2 to 6 (sometimes only 1 above) 
at each node of the more or less flattened and notched rachis, placed sidewise 
to the rachis, usually sessile, 2 to 7 (rarely only 1)-flowered. Bracts persistent, 
placed side by side in front of each spikelet so that those at a node together 
resemble an involucre, rarely divided into several awns (E. sitanion), firm, 
1 to 5-nerved, linear or narrowly lanceolate-subulate. Rachilla jointed below 
the bractlets, terminating in a perfect or staminate flower or an empty 
bractlet. Bractlets usually coriaceous, rounded on the back. Palea 2-keeled. 
Seales large, usually ciliate. Stamens 3; anthers large. Ovary hairy; stig- 
mas sessile or nearly so, distant. Achene oblong, hairy at the apex, grooved 
on the inside, adherent to the bractlet and palea. (Greek elumos, a kind 
of grain.) 

Bractlet cuspidate or awn-pointed, but not long-awned. : 
Spikelets 34 to 1 in. long; lowest bractlet 7 to 10 lines long; ligule about % line long; 

stout grass of maritime dunes and sandy beaches.............\..... 1. E. arenarius. 
Spikelets 34 in. long or less; lowest bractlet 5 to 6 lines long. 

Ligule about 1 line long; spike stout, usually dense, contracted; spikelets many; 
stout grass of moist places among the hills....................2. E. condensatus. 

Ligule % line long or less; spike slender; spikelets few; plant usually glaucous with 
a bluish bloom; slender grass of bottom lands inthe warmer valleys.3. E. triticoides. 

Bractlet with an awn mostly equaling or longer than itself. 
Bracts entire, narrowly lanceolate-subulate, mostly acuminate or awn-pointed but not 

long-awned. 
Rootstock creeping. 
Awns erect; sheaths glabrous or retrorsely pubescent. 

Ligule less than % line long, regularly truncate. 
Bhearas Gensely te1rrorsely -puDeSCel ti... << res slois.s siz cones evsces 4. E. pubescens. 
Spars SmOOEN TOL SCADEICU cra cic.c satan ote oes siete) Side Mimapeleae Sieve ee see 5. E. glaucus. 

Ligule about 1 line long, rounded; bractlet hispidulous........... 6. E. hispidulus. 
Awns very divergent when dry, straight and erect when moistened; lower sheaths 

GenSelvmAntEOLSEly |OitDESCEME sas ss. sok nieve c's o)0le.4 0.0.00 (ole a oeiev 7. E. divergens. 
Rootstock not creeping; stems leafy and tufted................2200- 8. E. angustifolius. 

Bracts divided into long, slender awns which surround the spikelets as with an involucre. 
9. E. sitanion. 

1. E. arenarius L. RANCHERIA-GRASS. Glaucous; rootstock stout, widely 
creeping, stoloniferous; stems stout, erect, 3 to 6 ft. high; sheaths smooth, 
channeled; ligule a narrow truncate ring; blades 13 to 18 in. long, 4 to 6 
lines wide, flat or with more or less convolute margins below, attenuate, rigid, 
auricled at the base, scabrous above, smooth below; spike 6 to 12 in. long, 
dense, erect; rachis broadly winged, pubescent and ciliate; spikelets large, in 
pairs or threes, imbricate, mostly appressed, *4 to 1 in. long, about 6-flowered; 
bracts sub-equal, 7 to 12 lines long, rather shorter than the nearest bractlet, 
lanceolate-acuminate, 3 to 5-nerved, scabrous, sparingly ‘ciliate with long hairs 
on the mid-nerve especially above; bractlet about 9 lines long including the 
long point, 1144 lines wide, 8 to 9-nerved, glabrous or scabrid or sparingly 
pubescent; palea about 6 lines long, ciliate on the keels; anthers 3 lines long. 
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Common on maritime sand dunes, sandy beaches, and coast bluffs: 
Francisco; Alameda Marshes; West Berkeley; Pt. Reyes. July-Aug. 

2. E. condensatus Presl. CatirorNiA WILD-RYE. Rootstock stout, ereep- 
ing and stoloniferous; stems stout, erect, 3 to 6 ft. high; sheaths smooth; 
ligule about 1 line long, rounded, fimbrillate; blades about 12. in. long, 4 to 5 
lines wide, flat with more or less involute edges below, long-acuminate, smooth 
below, scabrous above; spike 5 to 8 in. long, compact, erect; rachis seabrous 
on the narrow wings; spikelets imbricate, appressed, in pairs, threes, or rarely 
more, when more than three then sometimes 1 or 2 are pedicellate, 1%4 to %4 in. 
long, somewhat turgid, 4 to 5-flowered; bracts subulate, rather shorter than 
the nearest bractlet, seabrid, about 6 lines long; bractlet scabrid at the apex, 
pulverulent below, more or less shining; lowest about 514 lines long, ineluding 
the very short point, less than 14% lines wide, 7-nerved; palea 51% lines long; 
keels glabrous below, scabrous and ciliate above; anthers 2 to 2% lines long; 
scales about 34 line long, ovate, ciliate. 

Moist places, Coast Range hills; not uncommon within our limits: lower 
Sacramento River; Oakland Marshes; Port Costa; Berkeley Hills; Petaluma. 
Apr.-Sept. 

3. E. triticoides Buckl. SLENDER WILD-RYE. Usually glaucous throughout; 
rootstock slender, creeping; stems slender or stoutish, erect, 2 to 31%4 ft. high; 
sheaths smooth; ligule reduced to a narrow, truncate, fimbrillate ring; blades 
6 to 12 in. long, 3% lines wide, flat or involute, scabrous on the margins and 
nerves especially above; spike about 6 in. long, erect, somewhat lax; ‘rachis 
with a narrow, ciliate wing, puberulent; spikelets distant above and below, 
overlapping in the middle, somewhat divergent, in pairs or threes be- 
low, solitary above, % to % in. long, turgid, 4 to 6-flowered; bracts 
sub-equal, 5 to 7 lines long, longer than, or equaling the nearest bract- 
let acuminately subulate, scabrous on the nerves above; _ bractlets 
3 to 5 lines long including the point, 1144 lines wide, 9-nerved, glabrous; 
palea 3144 to 4 lines long, scabrous on the keels; anthers 21% lines long. 

Apparently preferring bottom lands in the warmer valleys, sometimes in 
alkaline soils: Solano Co.; San Jose; Princeton. May-June. 

4. E. pubescens Davy. PUBESCENT WILD-RYE. Erect perennial; rootstock 
stoloniferous; stems 2 to 3 ft. high, erect, slender, scabrid; sheaths densely 
retrorsely pubescent; ligule reduced to a truncate ring about 1% line long, 
fimbrillate in young leaves; blades 3 to 6% in. long, 2 to 3 lines wide, flat, 
auricled at base; spike 3 in. long; rachis with a narrow, ciliate wing; spikelets 
in pairs or often solitary, 4 to 5 lines long, few-flowered; bracts broadly 
linear-lanceolate, 5 lines long, about 1 line wide, scabrid; lowest bractlet 41%4 
lines long, scabrid; awn seabrid, 1% lines long; palea 31% to 4 lines long; 
anthers 1 line long; scales less than % line long. 

Pt. Reyes, in a swale facing the ocean. July. 
5. E. glaucus Buckl. GLaucous WILp-RygE. Erect perennial; rootstock 

stoloniferous; stems tufted, erect from a more or less arcuate base, 2% to 3 
ft. high, smooth; branches 2 to 3 from the base of each stem; sheaths smooth 
or minutely scabrid; ligule regularly truncate, entire, less than 1% line long; 
blade flat, narrower than the sheath, auricled at the base, scabrid on both 

surfaces or the lower glabrous, 2%4 to 5 or rarely in very luxuriant specimens 
714 lines wide, acute; uppermost 2% to 4 in. long, lowest about 8 in. long; 
spike linear, erect, 214 to 5 or rarely 7 in. long, 21% to 4 lines wide; rachis 
scabrid on the margins; spikelets in pairs, rarely threes, appressed, 4 to 6 
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lines long excluding awns, 3 to 4-flowered; bracts lanceolate, 4 to 6 lines 
long, acuminate or awn-pointed, with 2 to 4 prominent scabrid nerves; bract- 
lets scabrid above, 5-nerved, lowest 41% to 6 lines long, tapering into a straight, 
erect, scabrid awn 31% to 7 lines long; palea 41% to 5 lines long, seabrid, 
slightly emarginate; scales 1% to 1 line long, lanceolate, acute, toothed on one 
side or the margins regularly curved, sparingly ciliate; anthers nearly 114 
lines long, purplish; achene 2% to 3 lines long. 

Thickets on open hillsides along the coast, common within our limits: San 
Francisco; Pt. Reyes; Berkeley. June-July. Var. BREVIARISTATUS Davy. 
Bracts 6 to 9 lines long; awn of the bractlet 0 to 3 lines long.—Pt. Reyes; 
Bodega Pt. June-July. Var. JEPSONII Davy. Lowest leaves retrorsely 
pubescent. Napa Valley. Var. TENUIS Vasey, is much more slender in every 
way; spikes 1144 to 21% lines wide.—Sacramento Valley. May. Var. MAXIMUS 
Davy. Tall and stout; leaf-blades 514 to 81% lines wide, sometimes glabrous in 
age; spike 7 in. long, 4 lines wide, slightly drooping above; _ spikelets 
mostly 6-flowered; bracts 7 to 9 lines long, often 5-nerved; awn of the bractlet 
very variable, 4 to 12 lines long.—Napa Valley; Bodega Pt. 

6. E. hispidulus Davy. Hispip WiLp-rYE. Rootstock stoloniferous; stem 
erect from a more or less arcuate base, about 3 ft. high, rooting and branch- 
ing from the lowest nodes; lowest sheaths scabrid, uppermost retrorsely hispid- 
ulous; ligule of uppermost leaves entire, rounded, about 1 line long; blades 
narrower than the sheath, auricled at the base, scabrid on both surfaces and 
sparsely pubescent below, 144 to 4 lines wide, 6 to 7 in. long; spike 41% in. 
long excluding awns, 5 lines wide; spikelets in pairs, ascending, not closely 
appressed, 4 to 6-flowered, the longest 10 lines long excluding awns; lowest 
internode of the rachilla about 1 line long, pubescent; bracts 51% lines long, 
lanceolate-subulate, awn-pointed, 3-nerved, scabrous; lowest bractlet 7 lines long 
with an awn its own length, hispidulous above, 5-nerved, palea 14 line shorter, 
pubescent and emarginate above, scabrid on the keels; scales *%4 to 1 line 
long, pubescent and ciliate, unevenly lobed near the base on one side only; 
anthers 114 lines long. 

Olema, Marin Co. Near to E. glaucus var. jepsonii, differing in the longer 
and rounded ligule, the hispidulous clothing to the sheaths which is less abun- 
dant on the lowest than on those above, and the hispidulous bractlets. 

7. E. divergens Davy. DIVERGENT WILD-RYE. Perennial; rootstock short, 
very stout and woody, not stoloniferous; stems stout, erect, 2 to 21%4 ft. high; 
sheaths densely, or the uppermost sparsely, antrorsely pubescent; ligule 14 
line long, regularly truncate; blades flat or becoming involute, 2144 to 31% 
lines wide, pubescent on both surfaces or the uppermost glabrous on the lower 
surface; those of the lowest cauline-leaves about 12 in. long, those of the 
uppermost 214 to 4 in. long; peduncle glabrous; spike 4 to 6 in. long, slender; 
rachis slender, continuous; spikelets in pairs, sessile, few-flowered; bracts 
broad, acuminate-pointed, 1% in. long, and 1% line wide at the middle, channeled; 
bractlet 5 lines long, excluding its awn, scabrid; awn 6 to 12 lines long, 
scabrous, hygroscopic, very divergent when dry, straight and erect when moist; 
palea 4 to 5 lines long, truncate, scabrous on the margins; achene 3 lines long. 

Petaluma; dry bushy hillsides, Pt. Reyes. 
8. E. angustifolius Davy. NaArRow-LEAVED WILD-RYE. Slender, erect per- 

ennial, forming low, leafy tufts; rootstock apparently not stoloniferous; stems 
erect from a more or less arcuate base, 14% to 2% ft. high, smooth, rooting 
and branching freely at the lowest nodes; uppermost sheaths glabrous, lowest 
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and those of the branches densely retrorsely scabrous and ciliate on the mar- 
gins, or glabrous; ligule regularly or somewhat obliquely truncate, 14 line 
long; blades flat, or involute when dry, 11% or rarely 2% lines wide, sparingly 
pubescent and seabrid on the upper surface, antrorsely scabrid on the lower, 
much narrower at the base than the sheath and strongly auricled; lowest 
cauline blades 7 to 8 in. long, uppermost about 4 in. long; spike lanceolate- 
linear, 2% to 4% in. long, 3 to 5 lines wide; rachis scabrous on the margins; 
spikelets in pairs, ascending or appressed, 4144 to 7 lines long excluding 
awns, and slightly exceeding the internodes, 3 to 4-flowered, uppermost flower 
imperfect or sterile; bracts narrow-lanceolate to linear, acute, 41%4 to 5 lines 
long, 3 to 4-nerved and ribbed, scabrid on the nerves; bractlet 4 to 514 lines 
long excluding the awn, 5-nerved, scabrid; awn erect or somewhat spreading, 
1% to 4 lines long, strongly secabrid; palea 4 to 4% lines long, slightly 
emarginate, ciliate, scabrous on the keels; stamens 3; scales 2, 34 line long, 
oblique or truncate notched or lobed on one side near the base, obtuse; 
anthers 114 lines long; ovary clavate; stigmas 1 line long, plumose.—(E. 
sibiricus Thurb., in Bot. Cal. in part, not of L.) 

Common on dry hillsides in the Coast Ranges: San Francisco; Berkeley. 
Apr.-June. Near to E. glaucus var. tenuis Vasey, but distinguishable by its 
more tufty and leafy habit, by the usually narrower leaf-blades and by the 
shorter and relatively stouter spikes. Var. CAESPITOSUS Davy. Tufted Wild- 
rye. Densely tufted perennial; rootstock not stoloniferous; stems slender, 
erect, densely clothed below with dead sheaths, 8 to 14 in. high; branches very 
numerous from the base, the longest about 6 in. long; all the sheaths glabrous 
throughout, the lowest minutely punctate, prominently striate; ligule reduced 
to a narrow truncate ring; blades short, flat, or becoming somewhat in- 
volute when dry, 1 line wide at the base, glabrous except on the scabrid mar- 
gins; uppermost cauline 1 to 1% in. long, lowest cauline 41% in. long; peduncle 
glabrous, spike well exserted, 2 to 21%4 in. long, narrow; spikelets in pairs, 
sometimes one of them rudimentary, 2-flowered; bracts acute, 31% lines long, 
Y% line wide, glabrous; bractlet 314 lines long, terminating in an erect, 
minutely scabrid awn 21% to 4,lines long; palea about equaling it in length; 
achene 21% lines long.—Berkeley Hills. 

9. E. sitanion R. & S. Stems 1 to 2 ft. high; sheaths smooth, spikes 4 to 
7 in. long ineluding the long awns, jointed at the nodes of the rachis 
and readily breaking up at maturity; spikelets mostly in pairs; bracts mostly 
2-parted to the base, rarely entire, the divisions again unequally 2-cleft, 
passing insensibly into awns 1 to 3 in. long.—(Sitanion elymoides Raf.) 

A very variable grass, often resembling and sometimes mistaken for Hor- 
deum jubatum, but readily distinguishable by its divided bracts. 

45. ASPERELLA Humb. _ BorrLe-BrRUSH-GRASS. 

Leaf-blades broad, flat. Spike racemose, the spikelets resembling short, 
fascicled branchlets owing to the exposure of the base of the rachilla 
by the suppression of the bracts; spike at first cylindrical, in aestivation loose. 
Spikelets 1 to 5 at each node of the more or less flattened and notched rachis, 
1 to 4-flowered. Bracts reduced to sears, or small, deciduous spines. Rachilla 
jointed below each braetlet, terminating in a perfect or staminate flower. 
Bractlet coriaceous, rounded on the back, 5-nerved above, terminating in a long, 
stout awn. Palea 2-keeled. Seales 2, large, distinct, shortly and unequally 
toothed above, acute, ciliate. Stamens 3; anthers large. Ovary hairy, especi- 
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ally above; stigmas 2 lines long, sessile or nearly so, remote, feathery. 
Achene hairy at the apex. (Diminutive of Latin asper, rough, prickly, referr- 
ing to the rough, long-awned spike of some species.) 

1. A. californica (Boland.) Beal. CALIFORNIA BoTTLE-BRUSH.  Rootstock 
perennial, stout, creeping; stems stout, leafy, sub-solitary, erect from a de- 
eumbent base, 3144 to 6 ft. high; sheaths split to the base, loose, scabrous, 
those below usually clothed with short, stiff, spreading or reflexed hairs; ligule 
about 1 line long, obtuse, erose, brown; blade 4 to 14 in. long, 14 to 1 in. wide, 
flat, antrorsely scabrous, especially beneath, shining with a satiny luster; 
spike 5 to 10 in. long, dense and drooping above, interrupted below, purplish; 
rachis with scabrous margins; spikelets 1%4 to 34 in. long, 1 to 3-flowered; 
rachilla with a prominent callus below each bractlet; bractlet 6 to 7 lines long, 
5-nerved, the nerves, especially the marginal ones, ciliate-hispid with short, 
stiff, rather distant, white hairs; awn stout, straight, rough, about 10 lines 
long; palea membranaceous, prominently keeled, ciliate above; scales 114 lines 
long, ciliately fringed; anthers 3 lines long, yellow.—(Gymnostichum californi- 
cum Boland.; Asprella californica Benth.) 

Apparently confined to moist woodlands and thickets in the Redwood belt 
immediately north and south of San Francisco. Apr.-July. In the young state 
the plant closely resembles an Elymus, and entirely lacks the ‘‘bottle-brush’’ 
aspect of its mature state; it can be distinguished, however, by the short, 
pedicel-like rachilla-base of the spikelets, and the absence of bracts. 

46. HORDEUM L. BARLEY-GRASS. 

Leaf-blades flat. Inflorescence a dense spike, jointed at the nodes and 
breaking up at maturity, the spikelets remaining attached to the hard, sharp, 
eallus-like internode. Spikelets 1-flowered, in threes at each joint of the rachis; 
the central sessile, perfect; the lateral, in ours, pedicellate and usually sterile. 
Bracts often reduced to awns and resembling an involucre around the spike- 
lets, rigid. Rachilla prolonged beyond the flower as a bristle. Bractlets 
chartaceous in age, rounded on the back, 5-nerved at the apex, that of the 
perfect spikelet, and sometimes all, awned. Palea scarcely shorter than its 
bractlet, 2-keeled. Stamens 3. Styles very short, distinct. Achene hairy at 
the summit. (The Latin name for Barley, the typical plant of the genus.) 

Perennial; spike slender; awns appressed; bracts of all the spikelets bristle-like; bractlets 
Mee Central ispikelet 1 tO. 4eines LOML. oss cries ols sles so cie.c'ae eo ales 1. H. nodosum. 

Annuals; spike stout, broad; awns rigid, erect or spreading; bracts not all bristle-like. 
Bracts of the central spikelet strongly pectinate-ciliate; spike 2 to 4 in. long......... 

2 

Bracts of the central spikelet not pectinate-ciliate; spike 1 to 2 in. long............ 
3. H. maritimum. 

1. H. nodosum L. MeEaApow BarRLeEy-GRASS. Erect perennial; stems 14 
to 3 ft. high; sheaths glabrous, often glaucous; ligule truncate, 144 to 4 
line long; blades 2% to 4 lines wide, often deflexed, flat, scabrous, or scabrid 
above only; spike 214 to 4% in. long, slender, 4 to 5 lines wide, compressed, 
usually nodding; awns appressed, brown, tinting the whole spike; rachis very 
brittle; lateral spikelets awnless, staminate or rudimentary, 2% lines long, 
or reduced to an empty bractlet; bracts all awnlike, scabrous; bractlet of 
central spikelet awned, 7 to 9 lines long including the awn; scales 2, ovate, 
obtuse, hyaline, ciliate above, 4% line long; anthers yellow, % line long.— 
(H. pratense Huds.) 
Common by roadsides, in waste places and borders of fields, often occurring 
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in alkali soils: Alameda, Contra Costa, San Francisco, Marin and Santa 
Cruz cos. Mar.-May. : i“ 

2. H. murinum L. Bartey-crass. Annual; stems 6 to 24 in. high, de- — 
cumbent at base, or in moist, shady places erect; upper sheaths glabrous, light r: 
green, scarious-margined, often inflated; lower pilose; ligule 14 to 34 line long, 
truncate; blade both softly pubescent and scabrous, 1 to 5% lines wide; 
spikes 2 to 4 in. long, broad, stout, compressed; awns erect; spikelets densely 
imbricate; bracts awned; those of the central spikelet lanceolate, fiat, 3-nerved, 
ciliate, with awns 9 to 12 lines long; those of the lateral spikelet similar, except- 
ing the inner which are awn-like and not ciliate; bractlet scabrous at the apex, 
about 6 lines long, its awn 2% to 2 in. long; bractlets of the lateral spikelets 
somewhat smaller, awn 1% to 2 in. long; palea emarginate, somewhat webby 
within, keels distantly ciliate; scales of the sterile spikelets very prominent, 
11% lines long; anthers broad, % line long, green. 

Native of Europe; naturalized and now very common throughout middle 
and southern California, and spreading northward. Apr.-May. Often miscalled 
Fox-tail. 

3. H. maritimum With. var. gussonianum Husn. GussoniI’s BARLEY- 
GRASS. Slender annual, 4 to 12 in. high; spike 1 to 114 in. long, exeluding 
the awns; lateral spikelets reduced to rudiments; flower of central spikelet 
sessile; bracts of the central spikelet setaceous, the inner one of the lateral 
spikelets slightly flattened, % line wide, not at all ciliate. 

Naturalized from 8. Europe and now very common throughout the State: 
Berkeley; Olema; Bodega Pt., and elsewhere. Apr.-May. 

CYPERACEAE. Sepce Faminy. 
Annual or perennial herbs of marshy or damp places. Stems solid, arising 

from rootstocks, triangular or terete, the upper internode below the inflores- 
cence generally very long. Leaves often arranged in 3 rows, sheathing at 
base, the sheath closed, seldom split; ligule none or very small. Flowers 
in spikelets, solitary and sessile in the axils or imbricated glume-like bractlets, 
and disposed in 2 or more ranks; spikelets solitary or clustered, or arranged 
in spikes, racemes, panicles or umbels, and subtended by leafy bracts, or naked. 
Perianth none or represented by usually 4 to 6 bristles. Stamens 3. Pistil 1; 
ovary 1-celled, the single style 2 or 3-cleft. Fruit a lenticular or more or less 
triangular achene. (The specific keys and descriptions in this family have 
been done by Mr. J. Burtt Davy.) 
Flowers perfect (the stamens and pistils in the axil of the same bractlet). 

Spikelets flattened, the bractlets arranged in 2 opposite rows.........+..- 1. Cyperus. 
Spikelets cylindrical, the bractlets arranged around the axis in several rows. 

Style enlarged at base, 
Forming a persistent tubercle jointed on the apex of the achene; spikelet solitary, 

terminal upon a leafless bractless scape......++e++eeee+e++eee++2. ELEOCHARIS. 
Wholly deciduous at maturity; spikelets in an involucrate umbel...3. FIMBRISTYLIS. 

Style not enlarged at base, deciduous or only the base persistent. 
Stamens mostly 3; spikelets solitary or clustered or in a compound umbel...... wid 

4. ScrrPus.- 
Stamens 1 to 3; bristles (perianth-hairs) numerous, long exserted and silky in 

oat TSE SOAP ERI rye as es enn ho We Ree ye 5. ErrorpHoRUM. 
Flowers monoecious or dioecious, usually in separate spikelets; pistil and achene enclosed 

in an inflated sac-like bractlet (perigynium)..........-....2steeeeeee cece 6. GARBER 

1. CYPERUS L. GaALINGALE. 
Annuals or perennials. Stems triangular, leafy at the base, the inflores- 

cence subtended by 1 or more conspicuous, leafy bracts. Spikelets solitary or 

, —' 
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clustered on the unequal rays of an umbel with the central spikelet or cluster 
always sessile, or the whole contracted into a dense head. Bractlets concave 
and more or less carinate, arranged in 2 ranks in a flattened spikelet. Bristles 
in the flower none. (Kuperos, an old Greek name applied by Herodotus to an 
aromatic plant used by the Scythians for embalming.) 

Style 2-cleft; achene lenticular; rachilla narrow, not winged............... 1. C. diandrus. 
Style 3-cleft; achene triangular. 

Rachilla not winged, naked or nearly so. 
ea. (05 O88. GON 5s (nh pcwt ew Sa cbaree cin © hea oe dis'd Sd Ula ave malarele ace hee > PRO, 
PPeeNI CES 820 399 (IGT Soe 8 ot a tere cls wn ane ene oe fel ole Sera inte « Bheimalncae 3. C. serrulatus. 

Rachilla clothed with the persistent, decurrent wings of the bractlets..4. C. erythrorhizos. 

1. C. diandrus Torr. var. castaneus Torr. Described as an annual with 
stems 14 to 2 ft. high, slender, triangular; leaves elongate, 1 line or less wide; 
involucral bracts 2 to 3, foliaceous; spikelets linear-oblong, acute, 3 to 6 
lines long; rachilla not winged; bractlets brown, 1 to 11% lines long; stamens 
2 to 3; style 2-cleft to the middle; achene lenticular. 
Swamps near San Francisco, Bolander, and in the valley of the Sacramento, 

Pickering. 

2. C. aristatus Rottb. Annual; stems % to 6 in. high, barely exceeding 
the leaves; leaves 14 line or less wide; involucral bracts foliaceous, 1% to 2 
in. long; rays few, % to 1 in. long; spikelets sessile, densely clustered, 114 to 
3 lines long, flattened; rachilla not winged; bractlets with strongly recurved 
setaceous tips, striate, chestnut-brown or greenish, 1 line long; style 3-cleft; 
achene triangular. 

Chico; Jackson; perhaps not occurring within our limits. June. 

3. C. serrulatus Wats. Perennial (?); stems 114 ft. or more high, stout, 
triangular; involucral bracts 6 to 8, foliaceous, 3 to 18 in. long, 2 to 314 lines 
wide, flat (or conduplicate?) ; inflorescence irregularly umbellate, with unequal 
rays; spikelets numerous, in dense umbels, many-flowered, lanceolate, flattened, 
4 to 8 lines long; rachilla not winged, naked, or nearly so; bractlet 1 line long, 
amplexicaul, broadly ovate, acute, 3-nerved, keeled, not winged at the base; 
keel serrulate on the back at the apex; stamen 1; style 3-cleft; achene tri- 
angular. 

Healdsburg, Miss Alice King. 
4. C. erythrorhizos Muhl. Annual; stems 1 to 114 ft. high, stout, tri- 

angular; leaves flat or conduplicate, 6 to 14 in. long, 2 to 3 lines wide; in- 
volucral bracts 6 to 8, foliaceous, 4 to 12 in. long; rays 1% in. long or less, 
bearing umbels of spikes which are 1% to 1 in. long; bracts of involucels shorter, 
foliaceous; spikelets usually 2 to 3 lines long, narrowly linear, somewhat 
crowded, horizontally spreading, nearly flat, bright chestnut-color; rachilla 
clothed with the persistent wings of the bractlets; bractlets 114 lines long, 
oblong, obtuse, mucronulate; keel smooth; style 3-cleft; achene triangular. 

Lower Sacramento; Visalia. 

2. ELEOCHARIS R. Br. SPIKE-RUSH. 

Annuals or perennials. Stems simple, terminating in a solitary spikelet 
not subtended by an involucre. Leaves reduced to sheaths or the lowest rarely 
blade-bearing; spikelets several to many-flowered. Bractlets coneave, im- 
bricated all around. Stamens 2 to 3. Bristles 3 to 9, commonly retrorsely 
barbed. Style usually 3-cleft and achene 3-angled, or 2-cleft and achene 
lenticular; base of the style enlarged and persistent as a tubercle on the 
summit of the achene. (Greek eleo, marsh, charis, delight.) 
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Stems setaceous; spikelet 1 to 3 lines long; style 3-cleft; achene obscurely triangular or 
gimost .ODOVOIC! \s\.0.. »\o's.5'.+.»;0.0 vis sie epee. = mse Reet euae alone iia etre ceed 1. E. acicularis. 

Stems stoutish; spikelet 3 to 12 lines long; style 2-cleft; achene plano-convex.......... 
2. E. palustris. 

1. E. acicularis R. Br. SLENDER SPIKE-RUSH.  Rootstock very slender, 
creeping; stems 1 to 8 in. high, very slender; spikelet 1 to 3 lines long, few- 
flowered; bractlets ovate-oblong, 11% lines long, reddish brown with broad green 
mid-vein; style deeply 3-cleft; achene 14 line long, obscurely triangular, ribbed 
on the sides; tubercle broad, short and blunt. 

Moist places: San Francisco. Aug. 
2. E. palustris R. Br. ComMMON SPIKE-RUSH. Perennial; rootstock stout, 

creeping, stoloniferous; stems 14 to 2 ft. high, slender, mostly terete, sheathed 
at the base, leafless; sheaths sub-truncate; spikelet many-flowered, 6 to 12 
lines long, oblong-lanceolate to linear, brown with broad whitish margin and 
greenish keel; style 2-cleft; achene plano-convex, rounded but not at all angled 
on the back, 1 line long including the tubercle, which is constricted at the 
point of junction. 

Common in marshes and shallow, slow-moving creeks: Glen Ellen; San 
Francisco; Lake San Andreas; Stege. May-June. 

3. FIMBRISTYLIS Vahl. 
Annuals or perennials. Stems leafy below. Spikelets umbellate or capitate, 

terete, subtended by a 1 to many-leaved involucre. Stamens 1 to 3. _ Bristles 
none. Style 2 to 3-cleft its base much swollen, the whole falling away from the 
achene at maturity. Achene lenticular or triangular. (Latin fimbri, thread- 
like, stylus, style.) 

Spikelets umbellate, solitary << <5 ,ciecscrcrwtes oe aunte ot sisio’= niet ore abt ehetel ace aee gee 1. F. miliacea. 
spikelets: clustered 's). 0: c:0/o0:0 tele sie"ste oe albrasevenasn lore enna stele y ore) ateseie tatein te eine ia cae aeons 2. F. apus. 

1. F. miliacea Vahl. Annual (?); umbel diffusely compound; spikelets 
sub-globose, about 1 line long; style 3-cleft; achene acutely triangular, muri- 
cate-tuberculate. 

Reported as introduced at San Francisco. 
2. F. apus (Gray) Wats. Annual; spikelets in ‘nearly sessile clusters, lance- 

olate, 2 lines long; style 2-cleft; achene lenticular, obovate, faintly tuber- 
culate. 

Clear Lake, Bolander. 

4. SCIRPUS L. CLUus-RUSH. BULRUSH. 

Annuals or perennials. Stems leafy or the leaves reduced to mere sheaths 
at base. Spikelets terete or somewhat flattened, solitary or in heads, spikes or 
umbels, subtended by an involucre or 1 to several leaves or the involucre obso- 
lete. Bristles 3 to 6, barbed, ciliate, or obsolete. Stamens 2 to 3. Style 2 
to 3-cleft, not swollen at the base, deciduous or its base persistent on the 
achene. Achene triangular, lenticular or obovoid. (Latin secirpus, bulrush.) 

Stems low and slender; inflorescence terminal; spikelet mostly solitary; bristles obsolete.— 
Sub-genus Iso_epis Benth. 

Stems 2 to 6 in. high; bractlets obtuse or mucronate; involucral bract 1 to 3 lines long.. 
l. S. ripartus. 

Stems 1 to 3 in. high; bractlets acute, shortly beaked, strongly keeled; involucral bract 
5 to 9 lines long: . Tia cis sic 'nin cieva omnis ool) om mraraserel eaten cetera oh oaks eta © neem a 

Stems tall and stout; spikelets in clusters, umbels or panicles; bristles retrorsely barbed 
or ciliate or rarely obsolete.—Sub-genus Euscrreus Benth. 

Inflorescence apparently lateral; involucre of a single erect bract. 
Stem terete or nearly so, leafless or nearly so; spikelets umbellate...... 3. S.- lacustris, 

’ 
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Stem triquetrous or w ing-angled, leafless or with a single short leaf at base; involucral 
bract 1 in. or less long; spikelets densely clustered.................. rer olneyt. 

Stem triangular, somewhat leafy; involucral bract 1 to 4 in. long; spikelets densely 
SEETHER EO ease eve ahal state ay Reet Gia cia ote ip ale ce one Roe rhiante ale’ cata cde ahs, GIN CTECOMUS, 

Inflorescence terminal; involucre of several spreading, foliaceous bracts. 
Spikelets 5 to 8 lines long, few, sparingly umbellate or in a sessile cluster, dark 

PRR TEENS (\ 2 x nian cl tele ade ereteTaie es are ake wicia etd wre tatalt w acid aa a ela 6. S. robustus. 
Spikelets 1% to 2 lines long, numerous, in a compound or decompound panicle, 
ree Seontl-COIOTOE. oc aia 4alataynl dias a wlan as en ld ee whe ols 7. S. microcarpus. 

1. S. riparius Spreng. SLENDER CLUB-RUSH. Annual; stems tufted, very 
slender, 2 to 6 in. high, sheathed at base; upper sheath often bearing a short 
slender leaf; involucral bract 1 to 3 lines long; spikelet solitary, oblong-ovate, 

’ 11% to 2% lines long, most less than 1 line wide; bractlets obtuse or mucronate; 
2 bristles obsolete; achene less than 4% line long, trigonous-obovoid with distinct 
Ex angles, apiculate, not striate nor ribbed, dark brown when mature. 
. Not uncommon in springy places: San Francisco; Olema. June-Aug. 
> 2. S. carinatus Gray. Dwarr CLusB-rusH. Annual; stems slender, tri- 
4 angular, 1 to 4 in. high, with a short leaf at base; involucral bract 5 to 6 
a lines long; spikelet solitary, ovate, 2 to 3 lines long, mostly 114 lines wide; 
: bractlet acute, shortly beaked, strongly keeled; bristles obsolete. 

. About San Francisco, Bolander ; Santa Rosa Creek, Bigelow. 

3. §. lacustris L. var. occidentalis Wats. Tune. Perennial; rootstock 
stout, creeping; stems 3 to 9 ft. high, terete or very obtusely trigonous above, 
leafless or with a short terete leaf from the upper basal sheath; inflorescence 
apparently lateral, umbellate, 4 to 5 in. long; involucral bract stout, shorter 
than the inflorescence; spikelets 3 lines long, numerous, in an irregularly com- 
pressed umbel; rays unequal; bristles 4 to 6, slender, retrosely barbellate, not 
exserted; style 2-fid; achene gray, abruptly mucronate. 
Common in brackish and fresh-water marshes throughout the State: Lake 

Merced; Martinez; Suisun Marshes, etc. The closely allied species S. califor- 
nicus (C. A. Mey.) Britt., (S. tatora Kunth), having the bristles shortly 
plumose below and with a nearly white achene, narrowed above, should be 
looked for. 

4. S. olneyi Gray. OLNEY’s BuLRuSH. Perennial; stems 2 to 5 ft. high 
or more, stout, triquetrous, continued as an entire involucre about 1 in. or less 
beyond the inflorescence, sheathed at base, leafless or with a single short, 
triquetrous leaf; inflorescence apparently lateral; spikelets 2 to many in a 
crowded sessile cluster, oblong-ovate, about 2 lines long; bractlets brown. 
Common in brackish marshes from Suisun Bay southward to Newark. May. 
5. S. americanus Pers. THREE SQUARE. Perennial; stems 1 to 2 ft high, 

slender, triangular, somewhat leafy, continued as an entire, triangular, pungent 
involucre 1 to 4 in. beyond the inflorescence; leaves short; inflorescence ap- 
parently lateral; spikelets 1 to 6, in a crowded, sessile cluster, oblong-ovate, 3 
to 4 lines long; bractlets dark brown, usually conspicuously tipped with a 
stout, pale-colored awn about a line long—(S. pungens Vahl.) 

Marshy places, often brackish: San Francisco, southward and eastward. 
6. S. robustus Pursh. SALT-MARSH BULRUSH. Perennial; rootstock stout, 

often forming hard woody tubers; stems 1 to 3 ft. high, stout, trigonous; 
leaves equaling or exceeding the stem, keeled, flat or deeply channeled, 2 to 4 
lines wide, antrorsely secabrid on the margins and keel; involucre of several 
unequal spreading foliaceous bracts 1 to 8 in. long, one much the longer and 
more erect; inflorescence terminal, of few to many sparingly umbellate spike- 
lets; spikelets oblong-ovate, acute, 6 to 8 lines long, 4 to 5 lines broad at base, 
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chestnut-colored or dark brown; bractlets thinly searious, strongly keeled, bifid, 
with a short soon recurved awn from between the teeth; achene broadly obo- 
vate, plano-convex or with a low ridge on the back, obtuse and slightly apicu-— 
late, dark brown, shining.—(S. maritimus of Bot. Cal.) ; ; 
Common in brackial marshes along the coast, and in moist alkaline soils in — 

the interior: Newark; Suisun Marshes. FI. "May. Fr. Sept. Var. com- 
pAcTUS Davy has the spikelets congested into dense heads.—Stege. 

7. S. microcarpus Presl PANICLED ButrusH. Perennial; rootstock 
stout, creeping; stem 2 to 3 ft. high, stout, leafy, triangular; leaves flat, 6 to 
12 lines wide; margins seabrid; involucre of several sub-equal spreading foli- 
aceous bracts, about equaling the inflorescence; panicle decompound, large and 
open; rays 1 to 6 in. long, the spikelets in terminal and axillary clusters; 
spikelets 1144 to 2 lines long, oblong-ovate, greenish or lead-colored; bristles 4, 
barbed to the base; stamens 2; style bifid; achene 14 line long, pale, plano- 
convex, not angled on the back, abruptly short- beaked.—(S. sylvaticus L. var. 
digynus of Bot. Cal.) 
Common along streams and in fresh-water marshes: Berkeley; San nme 

cisco; San Mateo Co.; Mt. Tamalpais; Guerneville. May-Oct. 

9 5. ERIOPHORUM L. CorrTon-sEncE. 

Bog perennials. Stems from creeping rootstocks, triangular or subterete, 
leafy or naked. Leaves linear or the uppermost reduced to sheaths. Spikelets 
terminal on the stem, solitary or clustered or umbellate, subtended by an 
involucre of scale-like bracts or none. Bractlets of the spikelet membrana- 
ceous. Bristles numerous, filiform, silky, becoming greatly elongated in fruit. 
Stamens 1 to 3. Style very slender and elongated, 3-cleft. Achene triangular. 
(Greek erion, wool, phora, crop, referring to the woolly heads.) 

1. E. gracile Koch. SLENDER CoTTON-SEDGE. Described by Watson as 
having stems 1 to 2 ft. high, very slender, with one or more erect, very narrow, 
triangular leaves; involucre of 2 to 3 erect, brownish, ovate-lanceolate bracts, 
the lowest being sometimes partially foliaceous; rays % in. or less long, 
slightly nodding, tomentose-scabrous; spikelets 2 to 5, oblong, 3 to 4 lines 
long; bractlets ovate, obtuse, slate-colored or brownish; achene 11% lines long, 
linear-oblong, broadest above. 

Reported as occurring in ‘‘swamps near Santa Rosa,’’ Bigelow. 

6. CAREX L.  SEpDGE. 

Perennial. Stems from rootstocks, triangular and commonly more or less 
scabrous on the angles, the leaves in 3 ranks. Spikelets terminal and solitary, 
or with several below the terminal one in the axils or leafy or scale-like 
bracts, either wholly pistillate and wholly staminate or with both pistillate 
and staminate flowers which are occasionally dioecious. Flowers in the axils 
of seale-like braetlets. Staminate flower of 3 stamens.  Pistillate flower con- 
sisting of a single pistil; ovary enclosed in an inflated braect or sac (perigyni- 
um) contracted at the top through which project the 2 or 3 stigmas. Achene 
triangular, lenticular or plano-convex, completely enclosed in the perigynium, 
(Latin name used by Virgil for the sedge. The key to our species of this 
difficult genus has been adapted from L. H. Bailey’s ‘‘ Preliminary Synopsis 
of North American Carieces.’’ For the briefly deseribed vegetative characters 
we have drawn largely from Boott’s account of the Californian species.) 



SEDGE FAMILY. ; 85 

Spikelets unisexual or rarely androgynous; staminate flowers forming 1 or more terminal 
linear or club-shaped spikelets, which are occasionally sparingly androgynous; pis- 
tillate flowers usually in distinct and simple mostly pedicellate spikelets; cross-section 
of the perigynium circular, obtusely angled or prominently trigonous in outline; style 

’ mostly 3-parted; achene mostly trigonous or triquetrous.—Sub-genus Eu-carex Coss. 
P Perigynium large, tapering into a beak as long as or longer than the body, papery in 
1 texture, more or less inflated, smooth, nerved, straw-colored or occasionally purple 
c at maturity; spikelets few to many, distinct, compactly flowered; stigmas 3. 
’ Perigynium much inflated, usually prominently few-nerved, beaked, conspicuously 
: short-toothed; staminate spikelets commonly 2 or more; pistillate usually long 

and densely cylindrical; plants mostly large and stout........ 1. C. vesicaria. 
Perigynium less inflated, more conspicuously nerved or even costate; teeth more or 

} less setaceous or aristate; bractlet usually aristate; spikelets mostly nodding, 
4 MMOSE inl) ADPEATANCE..< fone Ho se Mae ee Ae daiss Horn gm oye iu ee I, PSEMAOEMPETUS, 
Ss Perigynium small, nearly or entirely beakless and mostly entire mouthed, thinner in 

r texture; mostly paludose species with colored spikelets; often growing in dense tufts 
, or tussocks. 

‘A Spikelets short and erect, very closely flowered, the terminal strictly staminate; 
i. bracts with purple or black auricles at base; stigmas 2 or 3; mostly stiff and 
| rigid species. 

SEIEIMNAS, Sele aefelete wnvers Sree ne ake Srayer eerie erereve-s Boaters teh beveroyskehons} evans ie avactecvots oi aye ta Ge) hve. ONO 
$ 2 LESTE AS ce on gel So. a al as 2 i le ac eA One 4. C. nudata. 

Spikelets long and large, green or light-colored; stigmas 2; species larger, distinguished 
> mainly by habit; mostly paludose. 

- Stems clothed with dead sheaths below; spikelets mostly long pedicellate.......... 
5. C. obnupta. 

Stems spongy at base; spikelets mostly sessile...........00ecce0. 6. C. aquatilis. 
Spikelets large, cernuous or drooping, mostly dark-colored; stigmas 2; bractlets very 

fanperAnGeeCONSPICMOlS. Plants. WaT Ges. « s<reseleieiss sles eisieleve sie exes i CG. sitchensts: 
Perigynium mostly short and rounded; beak straight and usually 2-fid, firm or hard 

in texture, not inflated, hairy or scabrous; staminate spikelet 1; pistillate spikelets 
1 in. or less long, usually globular or short- oblong, more or less_ sessile and ap- 
proximate, or the longer ones radical; bracts sheathless, short or obsolete; stigmas 
rarely 2; low species of dry ground, with leaves all radical. 

Spikelets 2 to several, the lowest occasionally long-pedicellate and radical; perigynium 
abruptly rounded above, contracted above and below, bearing a more or less 
prominent rib—ern each side.-;........ D slsteta suorsneuehe: erele toned etewicren tote 8. C. globosa. 

Spikelets androgynous (rarely dioecious or some of the spikelets unisexual); staminate 
flowers usually borne at the base or apex of the pistillate spikelets, rarely the 
staminate and pistillate flowers irregularly situated; pistillate flowers mostly in short 
and sessile spikelets (in some cases the spikelets single) which are commonly aggre- 
gated into heads or even panicled; cross-section of the perigynium plano-convex 
in outline; styles 2; achene lenticular; the spikelets, especially the uppermost, usually 

, have contracted bases when the staminate flowers are borne below the pistillate ones, 
and empty scales at the top when the staminate flowers are borne above.—Sub-genus 
VIGNEAE Koch. 

Flowers often dioecious or nearly so, or the staminate and pistillate flowers irregularly 
situated, or some of the spikelets occasionally wholly staminate or pistillate. 

Inflorescence a simple or nearly simple head; perigynium ovate, stipitate, concealed 
bythe, practicewattength=nearly \plack. 2. 2 «jc etele'« s1eis. 0.0.01 e.elavelelcterere 9. C. marcida. 

Flowers monoecious; spikelets regularly androgynous, the staminate flowers uniformly 
borne at the top. 

Spikelets yellow or tawny when mature, short, rarely longer than broad; perigynium 
mostly small and short and nearly nerveless, or in some species becoming nearly 
lanceolate and more or less prominently nerved, firm in texture. 

Inflorescence a simple or nearly simple head...............-. 10. C. brongniartit. 
Spikelets green or nearly so when mature, aggregated or scattered, never in compound 

heads; perigynium mostly short-ovate, in most cases not conspicuously nerved. 
Plants slender; spikelets more or less scattered................. 11. C. muricata. 

Flowers monoecious; spikelets regularly androgynous, the staminate flowers uniformly 
borne at the base. 

Inflorescence silvery green or sometimes tawny when mature; spikelets mostly small, 
distinct; perigynium not wing-margined nor conspicuously broadened, mostly 
nearly flat on the inner surface. 

Perigynium ovate, sharp-margined, firm, often thickened at the base, spreading, 
in open, and at maturity stellate, spikelets........ ects esevene 12. C. echinata. 

Perigynium ovate-lanceolate or nearly linear, mostly in loose spikelets......... 
13. C. deweyana. 

Ry eR re ee 
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Inflorescence tawny or dark; spikelets rather uve sometimes crowded; perigynium 
with a more or less thin or winged margin, which is incurved at maturity, 
rendering the perigynium concave on the inner surface. 

Perigynium ovate or ovate-orbicular, thickened in the middle...... 14. C. festiva. 

1. C. vesicaria L. Rootstock creeping; stems 1 to 3% ft. high, sharply 
angled, scabrous; leaves 2 to 3 lines wide, the upper exceeding the stem; 
bracts exceeding the stem; perigynium conspicuously turgid, ovoid or conical, 
ascending at maturity, smooth, shining. 

Tomales Bay. 
2. C. pseudo-cyperus L. var. comosa Boott. Stems 11%4 to 2% ft. high, 

stout, sharply angled; leaves rigid, tapering to a long slender triangular 
apex, 214 to 5 lines wide; spikelets densely flowered, uppermost staminate; 
perigynia retrorsely spreading in fruit; beak very long, deeply bifid. 

Swamps near San Francisco; marshy flats near Guerneville. 

3. C. bifida Boott. Stems 2 to 3 ft. high, slender, acutely angled; leaves 
1 to 2 lines wide, pale, mostly shorter than the stem; lower sheaths reddish, 
sparingly reticulate-fibrous; spikelets 4 to 9 lines long, 3 lines wide, densely 
flowered, purple and glaucous, the terminal rarely bearing a few pistillate 
flowers above ; perigynium shortly beaked. 

Salinas Valley ; Pacheco Pass. 

4. C. nudata Boott. Stems sharply angled, " seabrons; 12 to 16 in. high, 
slender, clothed at base with conspicuous dark brown leafless reticulate-fibrous 
sheaths; leaves 1 to 21% lines wide, setaceously pointed, shorter than the stem; 
bracts without sheaths, lowest rarely equaling the stem; auricles purple, oblong; 
perigynium purple above, straw-colored below, deciduous. 

Coast Ranges from San Francisco to Ukiah. Apr. 

5. C. obnupta Bailey. Rootstock creeping, stoloniferous; stems 2 to 4 ft. 
high, forming large, dense clumps, clothed with dead sheaths below; leaves 
almost equaling the stems, 2 to 3 lines wide; margins scabrous; bracts much 
exceeding the stem. 
Common in moist cafions and on the borders of streams and swamps. 
6. C. aquatilis Wahl. Rootstock stoloniferous; stems 2 to 3 ft. high, 

stout, obtusely angled, smooth, spongy at base; leaves pale, 1% to 3 lines 
wide, often exceeding the stem; bracts foliaceous, clasping, without sheaths, 
lower much exceeding the stem. 

Santa Clara Valley. 

7. C. sitchensis Prese. Stems 2 to 5 ft. high, stout, sharply angled, 
scabrous, many-leaved at base; lower sheaths reticulate-fibrous; leaves 3 to 4 
lines wide, rigid, the cauline shorter, the radical longer than the stem; bracts 
without sheaths, foliaceous, the lower far exceeding the stem; auricles purple, 
clasping. 

Salt-marshes about San Francisco Bay and northward along the coast. 
8. C. globosa Boott. Rootstock stoleniferous; stems 4 to 16 in. high, very 

slender, scabrous, clothed at base with reddish-purple sheaths that break up into 
thread-like fibers; leaves firm, 1 to 2 lines wide, the lower longer than the 
stem; lower bracts short-sheathed, longer than their spikelets. 

Coast Ranges among Redwoods: Oakland Hills (H. N. Bolander). 
9. C. marcida Boott. Stems 1 to 214 ft. high, slender, seabrous; leaves 1 

line wide, shorter than the stem; flowers often more or less dioecious. 
Lower Sacramento; Point Isabel. Apr. 
10. C. brongniartii Kunth. Rootstock creeping; stems 10 to 30 in. high, 
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firm, slightly scabrous above; leaves shorter than the stem, 1 to 2% lines 
wide; bracts setaceous, exceeding the spikelets, the lowest sometimes exceed- 
ing the stem.—(C. glomerata of Bot. Cal.) 

San Francisco Bay to Mendocino City. Var. DENSA Bailey (C. paniculata 
of Bot. Cal.), described as ‘‘ densely caespitose’’ and as having denser heads, 
mostly thickest at the base, often nearly an inch in width.—Salt-marshes near 
San Francisco, Bolander, no. 1568 in part, teste Bailey. 

11. C. muricata L. var. gracilis Boott. Rootstock creeping, clothed with 
imbrieated strongly nerved purple scales; stems *4 to 2 ft. high, very slender, 
sharply angled, scabrous; leaves shorter than the stem, 1 line wide, tapering to 
a very slender, setaceous summit; bracts ovate, awned, commonly exceeding the 
spikelets, the lowest setaceous and often an inch or two long. 

Near the coast from San Francisco Bay to Fort Bragg. 

12. C. echinata Murr. Caespitose; stems 144 to 2 ft. high, few-leaved, 
stiff; leaves flat and grass-like, 4% to 1 line wide, much shorter than the stem; 
lower bract subulate from a lanceolate base, longer or shorter than its 
spikelet. 

Swamps near Santa Rosa. Apr.-May. 

13. C. deweyana Schwein. Caespitose; stems 1% to 4 ft. high, sharply 
angled, scabrous, slender, weak and often decumbent; leaves flaccid, 1 to 2 
lines wide, shorter than the stem; lowest bract setaceous, seldom exceeding the 
stem, upper shorter or scale-like. 

Shady hillsides, Napa Valley. Var. BOLANDERI Boott, with a slender stem 
and broader leaves is reported from Oakland (H. N. Bolander). 

14. C. festiva Dewey. Caespitose; stems 14 to 2 ft. high, sharply angled, 
sometimes rooting; leaves 3 to 5, the upper the longest, commonly shorter than 
the stem, 2 to 214 lines wide. 

Coast Ranges, in grassy woods, from Monterey to Ukiah. 

ARACEAE. Arum FamILy. 

Perennial glabrous herbs with large leaves, perfect or usually unisexual 
flowers crowded on a spadix surrounded by a usually colored spathe. Ovary 1 
to several-celled, ovules 1 to several in each cell. 

1. LYSICHITON Schott. 

Peduncle and radical leaves from a horizontal rootstock. Flowers perfect, 
the calyx 4-lobed with 4 stamens opposite the segments. Ovary 2-celled, 1 
ovule in each cell; stigma depressed. Fruit a 2-seeded berry sunk in the 
spadix. (Greek lusis, loose, and chiton, a tunic or covering, referring to the 
spathe.) 

1. L. kamtschatcensis Schott. Coarse herb with leaves 1 to 4 ft. long 
and 4% to 1144 ft. wide; peduncle stout, shorter than the leaves. 

Swamps near the coast: Santa Cruz Mts. near Boulder Creek (Zoe. iv, 160) ; 
Russian River; Ft. Bragg; Humboldt Bay and northward to southeastern 
Alaska. 

LEMNACEAE. DvucKWEED FAMILy. 

Minute floating or submerged aquatic perennials, without leaves. Plant 
body consisting of a leaf-like stem or ‘‘frond’’ which is densely green, disk- 
shaped, elongated or irregular. Inflorescence a simple cluster of 2 staminate 
flowers and 1 pistillate flower, contained in a cleft or pouch on the margin 
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of the frond. Staminate flower consisting of a single stamen and the pistillate 
flower of a single ovary containing 1 to 7 ovules. Perianth none. Flowers 
and fruit scarce, in 1 species unknown. Vegetative reproduction active and 
taking place by lateral branching, the branches being attached by slender stalks 
(stipes). These branches soon separate or remain connected for some time; 
they may at certain seasons sink to the bottom of the pond or ditch and under- 
go a resting period. The account of genera and species here given has been 
adapted almost entirely from Chas. H. Thompson’s Revision published in the 
9th Report of the Missouri Botanical Garden. 

Frond with 1 to several nerves and a single root; ovules 1 to 7.......escee0e> 1. LEMNA. 
Frond ‘without nerves; root nones ovitle 15.0% ..a. camisole o's ovale eaereje eee eee 2. WOLFFIA. 

1. LEMNA L. DvUCKWEED. 

Fronds disk-shaped, usually with a central nerve and with or without 
several lateral nerves, each with a single root which is commonly provided 
with a root cap. Reproductive pouches 2, appearing as clefts in either margin 
of the basal portion of the frond, each containing a cluster of 3 flowers sur- 
rounded by a spathe. Ovary with 1 to 7 ovules. Fruit ribbed. ' (Ancient 
Greek name.) 
Frond with a long stipe, mostly submerged and forming large masses; papillae none.... ¢ 

i ; ‘ 3. L. trisulca. 
Frond with a short stipe, floating on the surface. 

Symmetrical or nearly so, papillate along the median line. 
Oblong-ovate; fruit more or less lenticular. 

Upper surface uniformly green; margin of the fruit without appendages; seed 
ALWAYS Uiciesteaielatewaetert pe eee eae seerebeeecunernensaneeetecneweeucls 2. L. minor. 

Upper surface mottled with irregular brown streaks; margin of the fruit with 
rounded “wine” lobes; “seeds, (r*to) Several. 7 «icieisielse os = eierelepa tiaras 1. L. gibba. 

Oblong to elliptical, small, green on both surfaces; with a row of papillae along the 
mid-nerve; fruit -elong@ated). voice sa teatoate yates 3 wie binder nieces 5. L. minima, 

Unsymmetrical, 
Obliquely obovate; obscurely 3 to 7-nerved, papillate along the median line. 

1. L. gtbba. 
Long oblong, thin, obscurely 1l-nerved; papillae none................. 4. L. cyclostasa. 

1. L. gibba L. Grppous DuckweEED. Fronds 1 to’ 4 in a group, com- $ 
monly 2, orbicular to obovate, slightly to very unsymmetrical, usually 3 to 
5-nerved, 1 to 2 lines wide, 1 to 2% lines long, thick, convex and slightly 
keeled above, flat to strongly gibbous beneath; base usually acute and com- 
monly with narrow wing margins; pistil clavate; ovules 1 to 7; fruit sym- ‘ 
metrical, purple-tinted, winged with rounded lobes at the upper margin on ; 
either side of the stigma. 

i a 
Abundant in ponds. K 
2. L. minor L. SMALLER DUCKWEED. Fronds solitary or few in a 

cluster, round to elliptic-obovate, green or purplish beneath, uniformly bright- 
green above, convex on both sides, upper surface sometimes slightly keeled : 
and with a row of papillae along the mid-nerve, the apical one usually quite 5 
prominent; pistil clavate; ovule 1; fruit not winged, projecting about 1% 
beyond the margin of the frond. 

Covering the surface of stagnant ponds. Variable. 
3. L. trisulca L. Ivy-LeEAvep DuCKWEED. Fronds forming dense masses, 

oblong to oblong-lanceolate, slightly unsymmetrical and frequently a little 
faleate, 2144 to 5 lines long and 1% lines wide, the long stipe attached to the 
basal margin; floating fronds with shorter stipes and cavernous throughout 
the central portion; submerged fronds with long twisted stipes; seed prominent- 
ly 12 to 15-ribbed. . 
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Cold springs and running water. 
4. L. cyclostasa (Ell.) Chev. Fronds solitary or more commonly 2 to 

8 cohering in a more or less curved chain, thin, oblong to obovate-oblong, 
usually somewhat faleate, 4% to *4 lines wide by 1 to 1% lines long, without 
papillae; base of the frond usually unsymmetrical, tapering into a short stipe 
or frequently sessile; fruit long-ovate, pointed by the long, straight or rarely 
curved style; seed 12 to 29-ribbed. 

Springs at foot of Uncle Sam Mt. (Mt. Konokti), Lake Co., Bolander. 

5. L. minima Phil. Fronds cohering in twos, sometimes in fours, or soli- 
tary, oblong to elliptical, symmetrical, 144 to 114 lines wide, *%4 to 2 lines long, 
rather thick, with a row of papillae along the mid-nerve; lower surface flat 
or slightly convex, upper surface slightly to prominently convex with thin 
margin entirely around the frond; frond cavernous in the middle portion only, 
commonly nerveless; seed oblong, pointed, about 16-ribbed. 

Two growth stages; smaller fronds straw-yellow or pale green and strik- 
ingly convex on the upper surface; larger fronds thinner and green-colored. 

2. WOLFFIA Horkel. 

Very minute plants. Fronds rootless, thin, unsymmetrical, curved in the 
form of a segment of a band, abundantly punctate on both surfaces with brown 
epidermal pigment cells. Stipe attached on the margin of the single re- 
productive pouch which appears as a cleft in the basal margin of the frond. 
(J. F. Wolff, student of the genus Lemna.) 

1. W.lingulata Hegelm. Fronds at maturity solitary or rarely in 2s, 
broadly tongue-shaped, *4 to 11% lines wide, 14% to 3% lines long, cavernous 

throughout the lower central portion; reproductive pouch triangular. 
Irrigation canals, Kern Co., Thompson. 

JUNCACEAE Rusu Famtty. 
Annual or perennial herbs. Stems simple, terete or ancipital, hollow or 

spongy. Leaves alternate, sheathing, narrow, flat or terete. Flowers lily-like 
in structure, sedge-like in aspect, small, dry, perfect, disposed in terminal or 
apparently lateral heads, spikes, sub-umbellate clusters or panicles. Perianth 
consisting of 6 distinct similar glume-like segments. Stamens 6 or sometimes 
3. Ovary superior, 3 or sometimes 1-celled; stigmas 3, filiform; ovules 3 to 
many. Fruit a loculicidally 3-valved capsule. Embryo minute, enclosed in 
fleshy endosperm. In both the genera Luzula and Juncus, individuals of the 
same species vary greatly in aspect owing to the tendency of the inflorescence 
to become either capitately-congested on the one hand or loosely paniculate on 
the other. (The specific keys and descriptions in this family have been done 
by Mr. J. Burtt Davy.) 

Leaves stiff, terete or flat; stems usually with spongy pith; capsule 3 or 1-celled; seeds 
eae NET PETS LCE ee ee eS Se ci a ado clays wistosw ls oie terectdte le o/s efaumiatin 1. JuNcUS. 

Leaves soft, fat; stems hollow; capsule 1-celled; seeds 3...........eeeeeees 2. LuzuLa. 

1. JUNCUS L. Rusu. 

Plants of swamps or wet places; herbage glabrous. Stems usually with 
spongy pith. Leaves stiff, terete, channeled or flat. Flowers panicled, corym- 
bose or in dense clusters, greenish or brownish. Capsule 3-celled with central 
placente or 1-celled with 3 parietal placenta, many-seeded. For detecting the 
markings on the seeds of most of the Junci, a 24 or ¥% in. objective is neces- 
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sary. (Classical name for the Rush, perhaps from Latin jungo, to join, the 
stems used for binding.) 
Annuals; roots fibrous. : 

Leaves cauline; stems branched; flowers cymosely arranged in twos or threes and 
secund: testa finely striate and cross-lined. 5:02. <s sno ite ee ones 1. J. bufonius. 

Leaves radical; stems scapiform; flowers solitary, terminal; testa reticulate...... tae 
2. J. uncialis. 

Perennials; rhizomes mostly stout and creeping. 
Leaves terete or wanting; panicle lateral, sessile. 

Stamens 6. 
Perianth 2% to 3 lines long; anthers 1 line long; capsule oblong-ovate, acute. 

3. J. leseurit. 
Perianth 1% lines long; anthers % line long; capsule sub-globose, slightly angled, 

obtuse, apiculate.” isidiis iis etyersivia’s teint siererehenerelsteris meters iors cocsccesete Ju panama 
Stamens 3. 

Perianth 1 line long; anthers % line long; capsule clavate-obovate, obtuse or 
PELUSEZ lar Shalhrc cre aia «wie oer a taee Weta ea otic ae toons 5 Sahbreteiw die te-als sere 5. J. CHusus. 

Leaves flat, channeled; panicle terminal. 
Stems terete; leaves not equitant nor transversely ribbed. F 

Rootstocks tufted; stems naked above, leafy at base; leaves less than ¥% line 
wide; flowers solitary in a diffuse or rarely compact panicle...... 6. J. tenuis. 

Rootstocks creeping; stems leafy throughout; leaves 1% lines wide; flowers clus- 
HELGA: 5 aie.c eis, wrele ers wim oa thet clere ag kegels Wawel, © t aleite ohecieke eteteest tL etenee eran 7. J. falcatus. 

Stems ancipitally compressed; leaves equitant, transversely ribbed by internal septa. 
Leaves 2 to 4 lines wide; stems more or less winged below the nodes; seeds 

POTCIIA LEY i, oa allel dcacs.e nice Ma aves eS nt eee Ae ee 8. J. xiphioides. 
Leaves % to 1 line wide; stems not winged; seeds with the longitudinal lines 

closely crossed by prominent fine transverse ridges........ 9. J. phaeocephalus. 

1. J. bufonius L. Toap Rusu. Annual; roots fibrous; stems 1 to 12 in. 
high, terete, branching from the base, leafy; leaves narrow; inflorescence a 
dichotomous cyme; flowers solitary and remote, to closely secund or even sub- 
capitate; perianth lobes 3 lines long, long acuminate, greenish with white 
scarious margins. 

One of the commonest species, exceedingly variable in size and aspect: Ag- 
news; Marin Co.; Solano Co.; Napa Valley; Sonoma Co.; Berkeley; Stege. 
May-Sept. 

2. J. uncialis Greene. Dwarr RusH. Depauperate annual 34 to 1 in. 
high; leaves short, radical; stems scapiform, strictly 1-flowered; perianth-seg- 
ments 114 to 2 lines long, acute, hyaline, with a prominent mid-nerve; capsule 
obtuse, apiculate, equaling the perianth; testa reticulate. 

Type locality: ‘‘low moist places in fields near Suisun, California, May, 
1890,’’ Greene. 

3. J. leseurii Boland. Saut Rusu. Perennial; rootstock stoutish, ereep- 
ing and widely spreading; stems 1 to 3 ft. high, stout, erect, terete, leafless; 
panicle lateral, lax, many-flowered; flowers often somewhat secund; perianth 
2 to 3 lines long; stamens 6; anthers 1 line long; capsule oblong-ovate, acute. 

Salt-marshes and alkali soils, not uncommon. June. 
4. J. patens Mey. Common Rusu. Perennial, forming dense clumps; 

rootstock creeping; stems slender, densely tufted, 1% to 2% ft. high, erect, 
terete, leafless; panicle lateral, lax, many-flowered; perianth 1% lines long; 
stamens 6; anthers 1% line long; capsule sub-globose, slightly angled, obtuse, 
apiculate. 

A very common species in marshy or springy ground: San Francisco; Oak- 
land Hills; Suisun Marshes; Mill Valley. June-July. ; 

5. J. effusus L. var. brunneus Engelm. Bog Rusu. Perennial, forming 
dense clumps; rootstock creeping; stems stout, tufted, 114 to 3 ft. high, ereet, 
terete, leafless; panicle lateral, compact, many-flowered; perianth dark brown, 
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1 line long; stamens 3; anthers 1% line long; capsule clavate-obovate, obtuse 
or retuse. 
Common in marshy ground: Monterey to San Francisco and Bolinas bays— ys y hy 

and northward. 
6. J. tenuis Willd. Yarp Rusu. Perennial, forming dense clumps; root- 

stock tufted; stems slender, 1 to 2 ft. high, very leafy at base, naked above, 
terete; leaves less than 14 line wide, grass-like, 9 in. long; panicle terminal, 
loose, spreading; spathe exceeding the inflorescence, 8 to 16 lines long; 
perianth-segments pale; stamens 6. Var. CONGESTUS Engelm.; panicle some- 
what capitate; common near the coast. 

Oakland Hills; Marin Co. Apr.-June. 

7. J. falcatus Mey. Perennial; rootstock slender, creeping; stems 6 to 
9 in. high, more or less leafy, terete; leaves usually equaling or exceeding the 
stems, 1144 lines wide, not ribbed by transverse septa; flowers in dense many- 
flowered terminal heads, which are solitary or in twos or threes; spathe about 
equaling the inflorescence; perianth-segments dark brown, concolorous or with 
a broad green midvein. 

San Francisco; Santa Cruz Mts.; Mar. Var. PANICULATUS Engelm. Heads 
smaller, 3 to 5-flowered, in a more or less eymose panicle.—Mendocino City; 
Lake Co. June. 

8. J. xiphioides Mey. Marsa Rusu. Perennial; rootstock elongated, 
stout, nodes distant; stems 1144 to 3 ft. high, erect, leafy, ancipitally com- 
pressed, more or less distinctly winged below the nodes; leaves 2 to 4 lines 
wide, compressed, equitant, the spaces between the veins divided into segments 
by distinct transverse septa; inflorescence usually much exceeding the leaves, 
terminal; flowers in a cymosely-paniculate inflorescence of densely few or 
many-flowered heads; perianth usually dark-colored, about 214 lines long; 
stamens 6; anthers usually small; style very short; seeds elongate, reticulate, 
with minute cross-lines within the reticulations. 

A common species in salt-marshes and moist places: Cloverdale; Pajaro 
Hills; Berkeley; Belmont. June. Var. AurRATUS Engelm. is characterized 
by the lax cymosely-paniculate inflorescence of usually pale-colored flowers.— 
Suisun Marshes; Stege; Saratoga. Sept.-Oct. 

9. J. phaeocephalus Engelm. Perennial; rootstock elongated, stout; 
nodes somewhat distant; stems % to 114 ft. high, erect, leafy, ancipitally com- 
pressed, not winged; leaves 14 to 1 line wide, compressed, equitant, more or less 
distinctly ribbed by transverse septa; inflorescence usually barely exceeding 
the leaves, terminal; flowers in densely many-flowered solitary or binate heads; 
perianth dark brown, 1% to 2 lines long; stamens 6; anthers large; style long; 
stigmas exserted; seeds ovoid, the longitudinal lines closely crossed by promi- 
nent fine transverse ridges. 

Apparently less common than the preceding species: San Francisco; San 
Mateo Co. June. 

2. LUZULA DC. WooprvusuH. 

Plants of dry or high ground in open or shady places. Stems hollow, leafy, 
simple, slender. Leaves softer and flatter than in Juncus, grass-like and often 
hairy or villous. Flowers solitary in umbels or panicles or crowded in dense 
clusters or spikes. Capsule 1-celled; seeds 1 to 3. (Latin lucus, wood or 
grove, on account of the habitat of certain species.) 

1. L. comosa Mey. ComMMoN Woop-kusH. A sparsely villous perennial; 
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rootstocks sparsely tufted; stems erect, leafy, 12 in. high; leaf-blades 3 to 6 
in. long, 2 to 3 lines wide, flat, villous at the throat and sparsely so on the 
margins; bract foliaceous, much exceeding the inflorescence; inflorescence 4, 
to 1% in. long; flowers spicate ; spikes erect, simple or cymosely pedunculate; > 
bractlets scarious, hyaline and ciliate above; ; perianth lobes 114 lines long, 
tinged with dark ’ brown.—(Juncoides comosum Sheldon.) 

One of the earliest flowers of spring, frequenting partially shaded spots. 
Mar.-Apr. Var. SUBSESSILIS Wats. has solitary or few nearly sessile loose 
pale-colored spikes——Olema. Var. CONGESTA Thuill. has several close sessile 
spikes forming a more or less conical head.—Lake Merced. 

LILIACEAE. Lity Faminy. 
Ours perennial herbs. Stems from bulbs, corms or rootstocks, either scape-like 

and the leaves all radical, or more or less leafy and frequently branching. 
Flowers regular and perfect; perianth with 6 segments or lobes, usually colored 
alike; when strongly differentiated by shape or color, the outer 3 are called 
sepals and the inner 3 petals. Stamens 6, sometimes 3 or 4. Ovary superior, 
commonly 3-celled; styles 3, or 1 and 3-cleft or with 3 stigmas. Fruit a 
capsule or berry. Maianthemum has a 2-merous flower, Scoliopus a 1-celled 
ovary, and Veratrum polygamous flowers. The perianth-segments are distinet 
except in Brodiaea and Odontostomum. Cauline leaves alternate, sometimes 
whorled in Fritillaria and Lilium, netted-veined and whorled in Trillium. 

A. Fruit a capsule. : 

I. Plants with bulbs or corms. 

Stems from a scaly bulb; leaves cauline and often whorled. or sometimes mostly at 
ase. 

Flowers % to 1% in. long; style often 3-cleft; perianth-segments with a more or less 
circular nectar-bearing area towards the base.............. Selaheaage 1. FRITILLARIA. 

Flowers much larger, always showy; style entire; perianth- -segments not bearing nec- 
taries, but with a nectar-bearing groove towards the base........ «oa. aE 

Stems from corms; leaves all at base and the stems either scapes or scape-like, or with 
few or reduced cauline leaves in no. 5 and in some species of no. 4. 

Flowers solitary or racemose, bractless, borne on a scape-like stem; perianth-segments 
equal or nearly so; leaves 2, at the base of the stem, broad.....3. ERYTHRONIUM. 

Flowers solitary on a simple stem, terminal on the branches or umbellately fascicled 
but without involucre or circle of bracts; outer perianth-segments commonly 
greenish and much smaller than the inner showy ones which usually bear a con- 
spicuous glandular pit near the base; leaves few, narrow and elongated, all radical, 
Or: Lo or "2 * Cattlime 5 ).:s ccbicicke wees chet ata Batatece rade ie fess! ofotalnteschate hehe a a eae 4, CaLocHortus. 

Flowers in racemes terminating the branches; bracts subulate; peeeeee with a narrow 
tube and retlexed segments; stamens 6; staminodia 6..... cue patereia . ODONTOSTOMUM. 

Flowers in umbels, always with 2 or more bracts; leaves all BE aS ic 
Perianth-segments united below into a tube; stamens 6, often with appendaged or 

winged filaments or 3 of the stamens replaced by dilated sterile filaments or 
StamMinmOdia. |. \o.. dis'e!kin' relate sons'w  logo,s wha jal¥e Cale reieen alaly ole etatd ieeatahekas viele) ieee 6. BRopiakEa. 

Perianth-segments distinct or nearly so. 
Filaments arising from a cup-like appendage......... ee wlinte tates ....7. BLOOMERIA. 
Filaments not appendaged, sometimes dilated at base. 

Leaves semi-terete; bracts 4 to 6......s..ees008. ad & 0'o in 'n\ ©» 5.aieud 90W 6:6) ai 
Leaves plane or, convolute-filiformbracts"'2 of Gir... s-.c sisters stbioie sis?s 0 ehe 9. ALLIUM. 

Stems from tunicated bulbs; perianth-segments distinct; leaves all or mainly radical. 
Style 3-cleft, at least slightly; capsule loculicidal, as in all the preceding. 

Flowers in a simple raceme borne on a SCape. <<... <sicesvc vee we- cuss 10. CAMASSIA. 
Flowers racemose in a widely branching very ample panicle....11. CHLOROGALUM. 

Styles 3, distinct; capsule deeply 3-lobed, septicidal; flowers in a raceme or panicle, 
the perianth-segments with green glands at base.............0-. 12. ZyYGADENUS. 

2. Plants with rootstocks. 
Stamens 6; stems simple. 

Stem with broad leaves suggesting a cornstalk; styles 3, distinct; flowers in a pubescent 
DANICIG: « c\s\s cMisors 0 0's bi pie pie w pie bicine eleik oun eythane ote area we oft aia e ateraeeate 13. VERATRUM. 
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Stem with the numerous sedge-like leaves mostly radical, those above reduced. 
Flowers in a dense raceme; filaments giabrous; styles 3, distinct...14. XEROPHYLLUm. 
Flowers in loose racemes; filaments densely woolly; style one, undivided........... 

; 15. NARTHECIUM. 
Stem bearing at summit a whorl of 3 broad netted-veined leaves and a single large 

— EES RATIO RE Re ee A Ae aeaeie Pine orice epee 16. TRILLIUM. 
Stamens 3, opposite the sepals; acaulescent; leaves 2........cceeeeeeees 17. Scoxiopus. 

B. Fruit a berry ; plants with rootstocks. 
Leaves broad. 

Stem very short, the leaves arising from near the surface of the ground; flowers red, 
mbes” Taised Om a’) pernltinele. ees o- <seasasccleicediacvcccse ns ou 18. CLINTONIA. 

Stem simple, leafy; flowers very small, white. 
Raceme short, simple, terminal; perianth-segments and stamens 4, leaves 1 to 3, 
Re ETN 9 a co dee be ON Rental <M ola om eis gs ele ibe ple 19. MAIANTHEMUM. 

Raceme simple or compound, terminal, composed of many small flowers; leaves several 
ee MIRE GN. - ta a ie EPO h ote aii nla eared ik alaune aie ol Wipip oie ats 20. SMILACINA. 

Stem branching; flowers axillary at the ends of the leafy branches....21. DisporuM. 
Leaves reduced to scales; branchlets filiform, clustered in the axils; bushy-branching 

EE ac Sila a wic.a he ne ee eee oinls eels aS ee > mo 0 wie ll ote 22. ASPARAGUS. 

1. FRITILLARIA L. 

Stems erect, simple, from a bulb of thick fleshy scales, bearing narrow sessile, 
alternate or whorled leaves; radical leaves large, ovate or elliptic, borne only in 
the year or years before the flowering stalk appears. Flowers in racemes or soli- 
tary, dull purple, brownish, whitish or red. Perianth campanulate to funnel- 
form, deciduous, of 6 distinct segments, each segment with a shallow nectar- 

bearing area near the base. Stamens 6, inserted on the base of the segments, 
included; filaments slender; anthers extrorse, more or less versatile. Ovary 

sessile or nearly so. Capsule membranous, 6-angled or winged, loculicidally 

d-valved. Seeds numerous, in 2 rows in each cell. (Latin fritillus, a dice-box, 

on account of the shape of the flower.) 

Styles united, stigma shortly 3-lobed; perianth pink, of a uniform color, f.e., not 
SeaR eRe we ASTEIS ERIS UIT ES Lette inc ee ioiave ernin Sia ass eis\a oisie:S a naraie ous» 1. F. plurtfora. 

Styles 3-parted above; stigmas linear; glands mostly obvious. 
Leaves in 2 to 3 whorls on the upper part of the stem or the uppermost alternate; 

capsule winged. 
Perianth See re ee en eh nc tae conan die wa baw eile «Fe ECOCHNEG: 
Perianth dark purple, mottled or checkered with greenish yellow...... 3. F. lanceolata. 

Leaves mostly basal, not in distinct whorls; capsule obtusely angled. 
Raceme many-flowered; perianth yellowish green, not spotted, 1 to.1% in. long..... 

. F. agrestts. 
_ Raceme 1 to 3-flowered; perianth white or nearly so, % to % in. long....5. F. litiacea. 

1. F. pluriflora Torr. PixKx Frivi~uary. Stems 6 to 10 in. high, from a 
somewhat yellowish bulb of few (6 to 8) scales; leaves few, oblong-lanceolate, 
4 in. long, mostly basal; perianth uniform pink-purple, the segments obovate- 
oblong, acutish, 1 in. long; glands obscure; capsule as broad as long, truncate 
at apex, narrowed toward the base, strongly 3-lobed, each lobe with 2 longi- 
tudinal dorsal ridges or wings with intervening depression. 

Foothills in adobe soil: Solano and Yolo cos.; upper Sacramento Valley, 
east side. 

2. F. coccinea Greene. ScarLer Frirituary. Stems slender, 10 to 18 in. 
high; leaves 3 to 7, rarrowly linear, 214 in. long; flowers 1 to 4, campanulate- 
funnelform, scarlet, evidently mottled, *4 to 114 in. long; segments recurving 
at tip, gland near base of segment small, narrowly oblong, 3 lines long. 

Mt. Hood and Napa ranges and north to Eden Valley. 

3. F. lanceolata Pursh. CHECKER Lity. Stems 1¥% to 2 ft. high; scales 
few or none, the lower portion of the solid bulb covered with numerous rice- 
grain bulblets; leaves 6 to 9 in 2 or 3 whorls on the upper part of the stem 

2 .. i ey eee eee es A 2 sD i 
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or scattered, ovate-lanceolate, 2 to 4 in. long; racemes 1 to 4-flowered; perianth 
deeply bowl-shaped, dark-purple mottled with greenish yellow, 1 to 1% in. 
long; segments ovate to oblong, deeply concave, with a very large ovate- 
lanceolate gland in middle of concavity; gland deep green, sharply defined, 
often with minute black dots; capsule broadly winged, less than 1 in. long. 

Near the sea: San Mateo to Pt. Reyes and northward. Also ealled 
Rice-root Lily. The bulbs live just one year (Carl Purdy). The solid bulb 
is very characteristic, all of our other species having scaly bulbs. Feb.-Mar. 
Var. FLORIBUNDA Benth. Mission Bells. Raceme 3 to many-flowered; perianth 
campanulate, dark purple or greenish, conspicuously spotted or checkered, 6 to 
13 lines long; segments broadly oblong or narrowly ovate, distinctly crisped 
or erosulate-margined, the outer often broader; gland greenish, broadly lance- 
olate, extending from the base 1% or % the way to the apex—Shady woods, 
Coast Ranges (F. mutica Lindl.). Var. GRACILIS Wats. Very small flowers 
and narrower more acuminate segments; anthers scarcely longer than broad.— 
Corte Madera and northward to Napa Valley. 

F. BirLtorRA Lindl. Black Lily. Stem stout, % to 1% ft. high, 2 to 3 
(rarely 1)-flowered; leaves 2 to 6, mostly near the base, scattered or some- 
what whorled, broadly to narrowly oblong, 2 to 4 in. long; perianth cam- 
panulate, greenish or mostly dark purple or purple-lined, 8 to 12 lines long; 
segments oblong, tapering to each end, or the inner segments elliptic-obovate, 
all with a longitudinal greenish glandular band running from the base nearly 
to the apex.—San Luis Obispo and southward to Southern California. Also 
called Chocolate Lily (Ernest Braunton). 

4. F. agrestis Greene. STINK BELLS. Stems 1 to 1% ft. high, from very 
deep-seated bulbs; leaves 8 to 12, oblong-oblanceolate to linear-lanceolate, 4 to 
5 in. long; raceme 3 to 8-flowered, the flowers nodding on the pedicels which 
are abruptly recurved at summit; perianth yellowish green, the broadish mid- 
nerve prominent and running nearly to apex; segments 1 to 114 in. long, 4 to 5 
lines wide. 

Antioch, in grain fields. Odor very obnoxious. Possibly introduced in grain 
seed (Mrs. K. Brandegee). 

5. F. liliacea Lindl. Wuire Fririmuary. Stems 3 to 8 in. high, often 
somewhat stout and succulent, 1 to 5-flowered; leaves of the radical tuft nar- 
rowly or broadly oblong, 14% to 11% in. long; cauline leaves few, linear-oblong 
or linear; flowers dull white; perianth-segments oblong-ovate to obovate, 6 to 9 
lines long, with a greenish purple-dotted gland at base, the greenish area 
sometimes extended upwards along the mid-vein nearly or quite to the apex; 
capsule stipitate, truncate at each end, 1% in. long and as broad. 

Open rocky hilltops: San Francisco; Vallejo; Olema, acc. Mrs. D. O. Hunt. 

2. LILIUM L. Lity. 

Stems simple, tall and leafy, from a scaly bulb or scaly rootstock. Leaves 
narrow, sessile. Flowers large and showy, solitary or 2 to several in a terminal 
raceme, Perianth campanulate or funnelform; its segments 6, yellow, red or 
white, often dotted or spotted with brown, distinet, equal, spreading or re- 
curved, with a nectar-bearing groove toward the base. Stamens 6, hypogynous, 
included; anthers versatile. Style one, long, deciduous; stigma 3-lobed. Cap- 
sule loculicidal; seeds numerous, flat, horizontal, in 2 rows in each cell. (Greek 
lilion, the classical name. ) 
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Scales jointed; flowers red or orange. 
Flowers with strongly revolute segments (“Turk’s Cap” type)....1. L. pardalinum, 
Flowers funnelform, the upper third of the segments recurving........ 2. L. maritimum. 

Scales not jointed; flowers funnelform, white, aging reddish............. 3. L. rubescens. 

1. L. pardalinum Kell. Ticrr Lity. Stems 3 to 6 ft. high; rootstock thick 
and fleshy, closely covered with 2 or 3-jointed closely overlapping scales, 
branching and eventually forming large mat-like clusters; leaves in whorls 
or alternate, linear-lanceolate; flowers 1 to many, racemose or the lower in 
whorls, on long spreading pedicels; segments 2 to 3 in. long, 6 to 9 lines 
wide, strongly revolute, bright orange-red with a lghter orange center 
and large purple spots on the lower half; capsule narrowly oblong, acutely 
angled, 11%4 in. long. 

Stream banks and wet meadows: Coast Ranges, near the sea or in high mts.; 
Sierra Nevada, 3000 to 4000 ft. Also called Leopard Lily. June-Aug. 

L. parvuM Kell. Rootstock like preceding but not branching; scales 3 or 
4-jointed; flowers small (1 to 1% in. long), funnelform, only the tips of 
the segments spreading.—Sierra Nevada, 6000 to 9000 ft., in wet places 
along streams or edges of swamps. 

L. PARRYI Wats. Lemon Lily. Rootstock not branched; flowers clear lemon 
yellow.—Southern California mts. 

2. maritimum Kell. Coast Lity. Stems 1 to 4 ft. high with alternate 
or rarely whorled leaves; bulb rhizomatous; leaves narrowly oblanceolate or 
linear, 1 to 5 in. long and 3 to 7 lines wide; flowers 1 to 5, dark red, funnel- 
form, horizontal on long pedicels; segments spotted within with purple, 14 
to 1% in. long, the upper 144 somewhat recurved; stamens less than 1 in. 
long, exceeding the style; capsule said to be long and narrow. 

Low meadows near the coast from Marin Co., northward to Ten Mile River, 
Mendocino Co. 

3. L. rubescens Wats. CHAPARRAL Liny. Stems 2 to 5 ft. high; bulbs 
rhizomatous, the scales not jointed; leaves broadly oblanceolate or obovate, 
mostly acute, 5 to 10 in a whorl, or the lower scattered; flowers several 
on ascending pedicels 1 to 3 in. long, nearly white, somewhat dotted with 
brown, aging to rose-purple; segments 114 or 2 in. long, the upper 14 revolute; 
capsule obovoid with subtruncate apex and abruptly short attenuate base, 
wing-angled, 1%4 in. long. 

Chaparral slopes in the mountains from Marin Co. to Howell Mt. and north- 
ward. Near the coast called Redwood Lily; towards the interior Chaparral 
or Chamise Lily. 

L. HUMBOLDTII R. & L. Stems 3 to 5 ft. high, very stout; bulb large, ovoid, 
more or less oblique, its scales not jointed; flowers large, orange-red, spotted 
with small maroon spots, the segments strongly recurving—Open woods in lower 
Yellow Pine belt of Sierra Nevada north of Yosemite, 3000 to 4000 ft. 
Bulb-seales possessing a remarkably bitter principle. 

L. WASHINGTONIANUM Kell. Washington Lily. Stems 4 to 6 ft. tall, the 
bulb ovate, scales not jointed; flowers pure white, purple-dotted, aging pur- 
plish, very fragrant, tubular-campanulate, the segments spreading above, not 
closely approximate in tube.—Sierra Nevada, 3000 to 6000 ft., in the upper pine 
forests or in thickets. Shasta Lily is a variety with a small bulb. 

3. ERYTHRONIUM L. 
Low herbs with short simple scape-like stems from deep-seated membranous- 

coated corms. Leaves 2, radical or nearly so. Plants before coming into 
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flower (first or second year) are stemless, producing simply one broad long- 
petioled leaf. Flowers large, solitary or several and racemose;  perianth- 
segments distinct with longitudinal nectar-bearing groove and 2 or 4 seale-like 
processes at base, or only the inner segments so provided. Stamens 6, hypogy- 
nous, shorter than the perianth. Style 3-lobed or -cleft; stigmas 3. Capsule 
somewhat 3-angled, loculicidal. (Greek eruthros, red, the color of the flowers 
in some species. ) 

1. E. californicum Purdy. Fawn Lity. Scapes 5 to 9 in. high, I to 2 
or even 5-flowered; leaves mostly 2, oblong, obtuse, 4 to 6 in. long, 1 to 1% in. 
wide; flowers nodding, creamy white, the base of the segments orange; 
segments broadly oblong, tapering from the middle or below the middle to base 
and apex, 1% in. to 11% in. long, 5 to 7 lines wide, auricled at base; inner 
segments longitudinally 2-channeled on back; capsule obovoid, 1 in. long.— 
(E. grandiflorum Wats. et al., not Pursh.) 
Middletown and Healdsburg to Cloverdale (where it is very abundant and 

called ‘‘ Easter Lily’’) and northward to Ukiah and Round Valley. Mar. 
Corms slender, not producing offsets. 

E. HARTWEGII Wats. Corms forming offsets freely at the end of filiform 
filaments originating from their base; leaves richly mottled; flowers white or 
cream with orange or yellow base, borne in an umbel which is sessile between 
the leaves, each flower thus appearing to be raised on a scape of its own; — 
inner segments auricled.—Sierra Nevada foothills, Tehama to Mariposa cos. 

E,. PURPURASCENS Wats. Leaves not mottled, undulate-margined, dark metal- 
lic green; flowers very small, light yellow, tinged purple after a few days, 
1 to 8 crowded on a raceme; filaments filiform.—Sierra Nevada, Placer to 
Plumas cos., above 4000 ft. 

E. REVOLUTUM Sm. Scapes 1 or 2-flowered; leaves lightly mottled; flowers 
white or light-pink, aging purplish; filaments broadly dilated, almost conniy- 
ing around style—Mendocino and Humboldt cos., 10 to 15 miles from the coast, 
in a strip about 4 miles wide (Carl Purdy), and far northward. 

4. CALOCHORTUS Pursh. Mariposa LILy. 

Stems from membranous-coated corms, with few narrow radical or eauline 
leaves and showy white, yellow, lilac or bluish flowers borne terminally on 
the stem or branches or in an umbellate fascicle. Perianth deciduous, the 
segments distinct and more or less concave. Sepals lanceolate, greenish or 
sometimes colored. Petals for the most part broadly cuneate-obovate and 
usually with a conspicuous gland or pit near the base. Stamens 6, on the 
base of the segments. Ovary triquetrous; stigmas sessile, recurved, persistent. 
Capsule elliptical or oblong, membranaceous, 3-angled or -winged, commonly 
septicidally dehiscent. Seeds numerous, in 2 rows in each cell, somewhat flat- 
tened. (Greek kalos, beautiful, and chortos, grass, in allusion to the flowers 
and grass-like leaves.) 

Flowers and capsule erect, the former open campanulate; gland densely hairy; stem 
bearing bulblets at base; radical leaves usually a pair, channeled, linear.—MarrPosa 
LILIES. 

Petals mostly white or lilac, with an eye-spot; gland round; capsule linear or linear- 
Clavate osc ai'adaatma 6b ate obec hbertin efamte taro stele tele 6 61s, iiye he aerate eae 1. C. venustus. 

Petals clear lilac; gland small, round and densely hairy, or absent; capsule linear.... 
2. C. splendens. 

Petals yellow, usually without eye-spot; gland lunate; capsule attenuate from a broad 
DaBE 5. cc x'ep os uw cusin ale © nibipia aerial levein ei aietuy brabatthinrs ae, suis ie eiere nie ees toler 3. C. luteus. 

Flowers erect or ascending, campanulate; petals with a transverse scale covering upper 
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portion of gland; capsule nodding; stem low, bulblet-bearing in none of the follow- 
ing except the first; the radical leaf long and conspicuous, surpassing the inflores- 
cence.—STAR TULIPS. 

Petals lilac, glabrous or nearly so; stem bulblet-bearing at base; open wet meadows. 
4. C. uniflorus. 

Petals white with scant hairs on lower third; woodland plants........ 5. C. umbellatus. 
Petals white or purplish blue, covered with long erect hairs........... 6. C. maweanus. 

Flowers and capsules nodding; petals strongly incurved or arched, the gland transversely 
crested or hairy; capsule elliptical or broadly oblong, deeply triquetrous, the lobes 
thin, acute or winged.—GLose TULIPs. 

Petals white; glands lunate, with 4 transverse imbricate scales fringed with short gland- 
WE MMRIAIE Sy. ied ic. nap els- stak late etaretares Srerepeie avs are tia: olatetnicha eveie¥e dc: tle is latch tere 1: (GC. “alous: 

Petals yellow. 
Gland clothed with long thick hairs; petals above gland with scattered hairs...... 

8. C. pulchellus. 
Gland bordered with stiff hairs which cross each other; petals above gland glabrous. 

9. C. amabilis. 

1. C. venustus Doug]. Wuire Mariposa Lity. Stem erect, stiff, usually 
branching, 4 to 10 in. high, 1 to 4-flowered; bulblet at base usually 1; radical 
leaves 1 or 2, linear, 1 to 3 lines wide, very glaucous; pedicels 2 to 8 in. long; 
sepals oblong-lanceolate, acuminate, 1 to 114 in. long; petals broadly cuneate- 
obovate, 1 to 1%4 in. broad, 1 to 2 in. long, white to lilac with an eye-spot 
in the middle, frequently penciled toward the base, and often with a trans- 
versely oblong rose-colored blotch near the apex; gland roundish, lunate, 
or oblong, densely matted with short hairs; filaments dilated, shorter than or a 
little exceeding the anthers; capsule linear or linear-clavate, 2 to 3% in. 
long, the sides obliquely and rather closely veined. 

Light sandy soil or in alkaline fields: Coast Ranges; Great Valley; Sierra 
Nevada. 

2. C. splendens Dougl. Mariposa Lity. Stems often bulblet-bearing at 
base, 1 to 1% ft. high, slender; sepals ovate, acuminate, about equaling the 
petals; these broadly fan-shaped, clear lilac, with long scattered hairs below 
the middle, 1 to 1% in. long, about as broad as long; gland small and round, 
covered by a dense mass of short hairs, or absent; filaments 3 times as long as 
the anthers; capsule linear. 

Eastern Lake and Colusa cos. to Monterey and southward. 
3. C. luteus Dougl. YELLOW Mariposa LiIty. Stem erect, slender, 

often branching, 7 to 10 in. high; bulblets enclosed within radical sheath 
of stem; radical leaves linear, 1 to 3 lines wide; sepals narrowly ovate- 
lanceolate, acute, yellowish within; petals fan-shaped, as long as broad, with 
a rather obvious claw, yellow or orange, usually without a central blotch but 
with penciled lines radiating from gland to center of petal, 4 to 2 in. long; 
gland broad, lunate, densely hairy, with ascending matted yellow hairs; 
above this to middle of petal the hairs few and scattering; stamens about 
equaling style, the filaments not dilated or slightly toward the base, a little 
longer than the anthers; capsule attenuate from a broad triangular base, 114 
to 2 in. long. 

Coast Ranges, foothills and low rolling gravelly or dry land. May. 
4. C. uniflorus H. & A. Stem low, flexuous, 4 to 8 in. high, with 1 to 4 

bulblets beneath the surface; radical leaves 4 to 6 lines broad, exceeding 
the stem; bracts linear-lanceolate, long, and conspicuous; flowers 2 to 10 in 
1 to 3 umbels, on long flexuous pedicels which are 3 to 10 in. long; sepals ovate- 
lanceolate, greenish-lilac; petals lilac, cuneate, somewhat truncate, denticulate, 
10 to 12 lines long, naked above, sparingly hairy immediately above the gland; 
this shallow, not pitted, with a narrow triangular appressed scale. 
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Calistoga to Monterey in low wet lands. Apr.-May. 
5. C. umbellatus Wood. Stems 3 to 10 in. high, not bulblet-bearing, 

simple or branching; herbage glaucous; radical leaf solitary, exceeding the 
inflorescence; flowers 2 to 6; sepals oblong, acuminate, greenish-white, or slight- 
ly tinged with lilac; petals white or slightly lilac-tinged, obovate, or fan- 
shaped, slightly concave, 6 to 9 lines long; gland covered by an ascending 
appressed scale, which on its upper (free) margin is lightly fringed; on each 
side of the gland is a hairy area (with a purple spot below it), the petals 
otherwise naked; stamens 14 the length of the petals. 

Low wooded hills: Marin Co.; Oakland Hills; Walnut Creek. Apr. 
6. C. maweanus Leicht. Pussy’s Ears. Stem mostly simple, 3 to 5 in. 

high, bearing an umbel of 2 to 4 flowers and with mostly 1 radical leaf (1 ft. 
long or less and 3 to 8 lines wide) which much surpasses the inflorescence; 
sepals oblong or elliptical and acute, or ovate-lanceolate, equaling or much 
shorter than the petals; these orbicular, obovate or somewhat rhomboidal, with 
a broadly or abruptly acute apex, 6 to 10 lines long, the upper surface covered 
with long white or bluish hairs; gland covered above with a narrow trans- 
verse scale, the petal densely hairy above the scale and naked below the pit. 

San Francisco Bay northward in the Coast Ranges. Apr. 
7. C. albus Dougl. Wuire GLose TuLip. Stem stout, glaucous, branching, 

1 to 2 ft. high; radical leaves elongated lanceolate, acuminate, 1 to 1% ft. 
long, 4% to 1 in. wide; bracts foliaceous, 3 to 5 in. long; sepals shorter than the 
petals, ovate, acuminate, greenish-white; petals white, purplish at base, ovate- 
orbicular, acutish, with scattering long silky yellow hairs above gland, 1 to 14 
in. long; gland lunate, shallow, with 4 transverse upwardly imbricate scales, 
fringed with close short yellow or white glandular hairs; anthers oblong, 
mucronate; capsule 1 to 2 in. long, % to 1 in. broad, abruptly short-beaked; 
seeds brown, pitted. 

Coast Range woods near the coast from Ukiah to Monterey and southward 
to Southern California. 

8. C. pulchellus Dougl. About 1 ft. high, much branched, each branch 
terminating in an umbel of 2 or 3 pendulous flowers, the bract surpassing the 
peduncle; sepals greenish, ovate-lanceolate, shorter than the light yellow 
petals, which above the gland are covered with scattered hairs, below it 
smooth and with the margins ciliate; gland placed a little below the center 
of the petal, the margin of the pit clothed with long and thick hairs. 

Occurring on Mt. Diablo; collected in early days by Douglas at some un- 
known station and little known since. 

9. C. amabilis Purdy. GoLpEN Lity BELL. Stem flexuous, dichotomously 
branching, varying in height from a few in. (and 2 or 3-flowered) to 1% ft. 
high (and 10 to 12-flowered); radical leaves 1% to % in. wide, elongated, 
green and glossy, equaling or exceeding the stem; bracts linear-lanceolate, ex- 
ceeding or equaling the flowers, diminishing upward, the lowest 41% in. long; 
flowers on nodding pedicels, sub-globose, golden-yellow; sepals sometimes green- 
ish, elliptic-ovate, abruptly acute, 12 to 15 lines long, a trifle shorter than 
the suborbicular petals which are conspicuously ciliate on the margin and strong- 
ly arched or incurved, their apices overlapping; gland a deeply-set pit (visible 
from the outside as a ridge or convexity) and covered by a dense fringe of 
appressed yellow hairs growing from the upper margin and which eross each 
other over the pit; petals otherwise glabrous; anthers oblong, 2 lines long, 
rather shorter than the filament; capsule elliptical, 144 in. long, 
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North Coast Ranges: Ukiah; Sonoma; Green Valley (Solano Co.); Vaca 
Mts. Apr. Also called Cat’s Ears and Fairy Lantern. 

5. ODONTOSTOMUM Torr. 

Stems flexuous, branching, from a corm. Leaves linear, mostly radical, 
sheathing the stem. Flowers in bracted racemes terminating the branches. 
Perianth with a narrow tube and with the limb divided into 6 soon reflexed 
segments, the outer 3 slightly longer and cucullate at tip; stamens 6, inserted 
on the throat and alternating with as many short staminodia, those opposite 
the outer segments longer; the stamen opposite the lower outer segment 
stands alone and faces the remaining 5, which approximate each other 
by their filaments on the upper side of the flower. Ovules 2 in 
each cell but only 1 maturing. Capsule obovate, 3-lobed, loculicidal. (Greek 
odous, tooth, and stoma, mouth, on account of the erect subulate filaments at 
the throat of the flower.) 

1. O. hartwegii Torr. Plants erect, 5 to 10 in. high; radical leaves 3 to 9 
in. long, 2 to 3 lines wide with caudate-attenuate apex; racemes 2 to 5 in. long; 
bracts and bractlets subulate; perianth-tube 3 lines long, the reflexed segments 
nearly or quite as long, narrowly oblong, 5 or 6-nerved, 114 to 2% lines long. 

Dry hard soil in the foothills: Napa Range; Sierra Nevada foothills. May. 

6. BRODIAEA Sm. 
Scapes from corms, erect and straight, or sometimes elongated and twining. 

Leaves mostly few and grass-like. Umbels loose or capitate. Pedicels jointed 
beneath the perianth. Perianth-tube various. Stamens 6, or the alternate 
stamens replaced by dilated sterile filaments or staminodia. Filaments slender 
or more frequently winged and ‘produced beyond the anther in the form 
of thin appendages. Ovary on a short stipe or sessile. Capsule loculicidal, 
beaked by the style which splits with the valves. (James Brodie, F. L. S., 
Scotch botanist.) 

Umbel loose, mostly few-flowered, borne on a short rigidly erect scape; pedicels firm; 
perianth-tube turbinate or urn-shaped; stamens inserted high on the perianth, those 
with anthers 3; those opposite outer segments changed to staminodia and bearing white 
petal-like plates; anthers innate; corms not flattened.—HooKeERra. 

Scapes almost wholly subterranean, the umbel sessile on the ground; staminodia yellow- 
(32 vite A SE SAS Anon DEY GES 2A SA Ae ae ee 1. B. terrestris. 

Scapes 3 to 18 in. high; staminodia white. 
Perianth turbinate-campanulate; staminodia commonly retuse, longer than the sta- 

TIS te er eee oe ees ee a eal ole ian, Bian 6. o8e sels wyeys larele ao ee Ede) (MINOT: 
Perianth-tube oblong with rotate or recurving segments; staminodia acute, mostly 

BHGCEE eo Pliith Pe SSE IC TIS is ecco eidinus cis a wie s'aaJelaje'a ose ee 0 pce 3. B. grandiflora. 

Umbel mostly capitate, many-flowered, borne on a straight erect or even very tall and 
twining scape; perianth-tube urn-shaped or tubular, angular or saccate and more or 
less inflated; stamens 6, all with innate anthers or those opposite the outer segments 
with half-sized anthers or changed to staminodia; leaves mostly 2, fleshy.—DICHEL- 
OSTEMMA. 

Stamens with anthers 3. 
Flowers scarlet with chrome-green segments; anthers bifid at each end; staminodia 
te ROA COL OUA- Ve fo 6 oie ayn dala oc a cc 0'a sivin.ejeaje oe bie oss clehe 4. B. ida-maia. 

Flowers rose-red or pinkish; filaments and staminodia emarginate; scapes very much 
EMG ALCH.. COUMMMORIG) 4 WITITID:. -|«c/n's a nie wise 2 dina weiss tase + sels ale ks 5. B. californica. 

Flowers blue-purple; anthers bifid at each end, sessile; staminodia deeply cleft..... 
6. B. congesta. 

Stamens with anthers 6; inner filaments with two lanceolate appendages extended be- 
yond the anthers; bracts conspicuous, of a violet-purple or metallic color....... 

7. B. capitata. 

Umbel loose, many-flowered, borne on a straight, erect, and rather slender scape; flowers 
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blue, white, or yellow; perianth-tube narrowly turbinate to open-campanulate, not 
inflated nor angular nor saccate, longer or shorter than the segments; stamens 6; 
anthers versatile; filaments slender or winged; ovary on slender stipe or rarely sub. 
sessile; corms somewhat fiattened.—TRrITELEIA. 

Flowers yellow; filaments dilated, forked at apex, the anther borne on a cusp in the 
middie of the nofth.«\jdeccabee ceed oe nae swine mein wis bewe siden slain Bs 8. B. ixioides. 

Flowers commonly blue or purple, sometimes pale or nearly white; filaments filiform, 
short. \ 

Perianth-tube ‘clavate ‘at “bases ovary “bitish =. .%..). cet etc ceicie siete) lee dena ena 9. B. laxa. 
Perianth-tube -turbinates. ovary. yellow. sic. s\-) «=e ists ta lane re 10. B. peduncularis. 

Flowers white; filaments with broadly triangular and slightly united bases.............. 
11. B. hyacinthina. 

1. B. terrestris Kell. Scape very short, scarcely rising above the surface 
of the ground, or altogether subterranean; umbels 2 to 10 or 20-flowered, 
the slender pedicels 3 to 4 in. long; perianth purple, 8 to 10 lines long, the 
limb rotate; anthers oblong, sagittate, 114% lines long, slightly longer than 
the filaments and shorter than the staminodia, these yellowish, emarginate and 
with revolute edges.—(Hookera terrestris Greene.) 

Near the coast from Monterey and Watsonville to Mendocino; common in 
sandy soil in the region about San Francisco. June-July. 

2. B. minor Wats. Scapes slender, 3 to 6 in. high, bearing an umbel of 2 
to 5 blue flowers on pedicels 1 to 2% in. long; perianth 8 to 12 lines long, its 
tube oblong or even slightly inflated, the segments rotately spreading or often 
strongly recurved, each with a mid-vein, green on back and running down 
to base of perianth; outer perianth-segments narrowed towards the apex, 
mucronulate; inner segments broadly oblong, obtuse; anthers 2 lines long, sagit- 
tate at base, deeply bifid at apex; staminodia broadly ligulate or with somewhat 
involute margins, at apex commonly retuse and mucronulate, somewhat (often 
much) exceeding the anthers.—(Hookera minor Ktze.) 

Dry and often gravelly soil of the plains and low hills of the Sacramento 
and San Joaquin valleys and southward to Southern California. 

3. B. grandiflora Smith. Harvest Bropiaga. Seape stout, 7 to 18 in. 
high; leaves 1 line broad, thick or somewhat terete, about equaling the scape; 
umbels 3 to 11-flowered, pedicels unequal, 1 to 3% in. long; perianth violet- 
purple, 1144 to 1% in. long; segments narrowly oblong, longer than the tube, 
in age withering and becoming caudate; anthers 4 or 5 lines long, sagittate 
at base, entire at apex or nearly so, exceeding or at least equaling the 
oblong-lanceolate mostly acute staminodia; capsule stipitate, the body about 5 
lines long.—(B. californica Lindl. Hookera coronaria Salisb.) 

The most common species in the Bay region, flowering in May and early 
June at the time of the hay harvest when the hills and fields are turning 
brown. Also through the interior to the Sierra Nevada foothills. 

4. B. ida-maia (Wood) Greene. FIRE-CRACKER PLANT. Seape_ slender, 
erect, 1 to 3 ft. high, bearing an umbel of 6 to 13 flowers with jointed pedicels 
1% in. long or less; leaves linear; perianth-tube scarlet, persistent, broadly 
tubular, slightly 6-saccate at the truncate base, slightly constricted above, 1 to 
1% in. long; segments chrome-green, short, erect or sometimes reflexed, 2 or 3 
lines long; stamens 3, inserted on the throat opposite the inner segments, 
their filaments very short ; anthers innate; staminodia 3, white; capsule tri- 
angular-ovate, acuminate, its stipe 2 or 3 lines long; seeds angular, black.— 
(Brevoortia ida-maia Wood. Brodiaea coccinea Wats.) 
Wooded foothills and mountain slopes from Marin Co. to Mendocino and 

Shasta cos, A showy and curious species. 

a oe oe 
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5. B. californica Jepson, n. comb. TWINING BropiagEA. Scape roughish, 2 
or 3 ft. high and lax, or twining over bushes and attaining a height of 7 or 8 
ft.; corm nearly 1 in. broad; leaves 1 ft. long or more, 4 to 6 lines broad, 
carinate; umbels short and dense, 18 to 30-flowered; pedicels 4% to 1 in. long; 
perianth rose-red or pinkish, 6 to 8 lines long; tube 3 to 4 lines long and 
broad, 6-angled, the angles produced into sacs somewhat above the middle; 
segments rotate, their tips recurved; stamens 3, inserted on the throat opposite 
the inner segments, their filaments short, winged, emarginate; staminodia 3, 
opposite the outer segments, ligulate, emarginate; capsule ovate, acuminate, 
on a short stipe; seeds angled, black, usually 1 in each cell—(Stropholirion 
ealifornicum Torr. Brodiaea volubilis Baker. Hookera volubilis Jepson.) 
Hill country of the Coast Ranges and foothills of the Sierra Nevada. 

6. B. congesta Smith. Ookow. Scape 2 to 3% (or even 5) ft. high, often 
flexuous; heads short-racemose, 6 to 16-flowered, subtended by 3 to 5 ovate sub- 
acuminate bracts 4 lines long; leaves as long or nearly as long as the scape, 
2 to 6 lines wide; flowers blue or purplish, 7 to 8 lines long, in a dense head; 
perianth-segments spreading, oblong, shorter or longer than the tube, which 
is slightly constricted at apex, anthers 3, sessile; staminodia deeply cleft, 
wholly sterile, surpassing the anthers; capsule sessile, 5 lines long.—(Hookera 
congesta Jepson.) 

Open hills in the Coast Ranges from the Oakland Hills northward.  Apr.- 
May. 

7. B. capitata Benth. Buiur Dicks. Scapes erect, 7 to 14 in. high, ending 
in a head-like umbel of 7 to 8 flowers, with about 4 dark purple or metallic 
bracts; bracts round-ovate or elliptic-oblong, 5 lines long; flowers blue, 7 lines 
long; perianth-segments elliptic-ovate, obtuse, 4 lines long; stamens with 
anthers 6; filaments opposite the inner perianth-segments with a broad mem- 
branous wing extended beyond the anthers as two lanceolate appendages; 
stamens opposite outer perianth-segments with filaments dilated toward the 
base only, their anthers less than 14 the size of those of the other set; append- 
ages convergent or connivent, forming a corona and more or less concealing 
the anthers.—(Hookera capitata Ktze.) 

Very common on hillsides in the Bay region and southward to Southern 
California. Feb.-May. 

8. B. ixioides (Ait. f.) Wats. GoLDEN BropiaEA. Scape % to 1% ft. 
high, usually scabrous; leaves 2, 14 in. long or less; umbels 16 to 26-flowered; 
pedicels 114 in. long or less; flowers about 10 lines long, salmon-yellow, with 
a conspicuous black-purple vein on the outside running from the apex to the 
base of each segment; stamens alternately long and short, the filaments dilated 
and bifureate at the winged summit, the oblong anthers on a cusp in the 
notch.—(Hookera ixioides Ktze.) 
Common in the foothills of the Coast Ranges and Sierra Nevada. May. 

Var. LUGENS Jepson. Broad appendages of the filaments rounded at apex, 
not forked; entire tube exteriorly dark brown, approaching black.—Vaca Mts. 

9. B. laxa (Benth.) Wats. Grass Nut. Scape 1 to 2 ft. high, rigid 
and stoutish, from a usually deep-seated edible corm; umbel 10 to 25-flowered ; 
pedicels 1 in. long, more or less; perianth violet-purple, rarely white, 1144 to 
1% in. long, funnelform, clavate at base, its segments shorter than the tube; 
stamens 6, all anther-bearing; filaments inserted high on the perianth-tube, 
2 lines long; anthers ovate-lanceolate with a 2-lobed base, 114 lines long; ovary 
on a slender stipe 1% to *% in. long.—(Hookera laxa Ktze.) 
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Showy and beautiful species, common in adobe fields or on adobe hillsides. 
May. 

10. B. peduncularis Wats. Scapes erect, 14 to 3 ft. high; umbel 3 to 
15-flowered, the pedicels slender, 24% to 4 or even 6 or 10 in. long; perianth 
pale rose-purple or nearly white, 6 to 9 lines long, the segments longer than the 
tube, widely-spreading; ovary yellow; stipe of capsule 144 to 3 lines long.— 
(Hookera peduncularis Ktze.) 

Low wet ground: Tiburon, Miss H. A. Walker (all the stamens with short 
filaments), and north to Lake Co, 

11. B. hyacinthina Baker var. lactea Baker. Wuite BropiAga. Seapes 
1 to 1% ft. high; umbels 20-flowered, more or less; pedicels from 14 to 2 in. 
long; perianth open-campanulate, \cleft below the middle, white or bluish 
white with green mid-veins, 5 to 7 lines long; filaments with broadly triangular 
and slightly united bases, attenuate above and tipped with an anther \%4 line 
long; ovary with 3 glandular pits towards the summit; capsule short-stipitate.— 
(B. lactea Wats. Hookera hyacinthina (Lindl.) Ktze. var lactea (Baker) 
Jepson. ) 

Common in low moist ground in the Coast Ranges and Great Valley. Also 
called White-flowered Grass-nuts. 

7. BLOOMERIA Kell. 

Scape from a fibrous-coated corm. Leaves linear, carinate. Umbel with 
many yellow flowers; pedicels jointed at the summit and subtended by mem- 
branous bracts. Perianth persistent, of 6 nearly equal distinct linear-oblong 
segments. Stamens 6, inserted on the base of and rather shorter than the 
segments; filaments filiform, surrounded at base by a cup-like appendage which 
is free from the perianth. ‘Capsule sub-globose; seeds 4 to 8 in each cell, 
angular and wrinkled; style persistent and splitting with the loculicidal capsule. 
—(H. G. Bloomer, a pioneer botanist of San Francisco.) 

1. B. aurea Kell. GoLDEN BLoomERIA. Scapes 6 to 9 in. high, minutely 
scabrous; leaves 2, one of them as long as the scape; pedicels 30 to 45, 1% 
to 2 in. long; bracts several, subulate-lanceolate; perianth-segments subrotate, 
5 to 6 lines long; appendages minutely papillose; capsule nearly 3 lines long. 

Pacheco Pass, New Idria, Monterey Co. and southward. 

8. MUILLA Wats. 

Like Allium but the herbage without the taste or odor of onions. Scape 
from a fibrous-coated corm and bearing an umbel subtended by several small 
scarious bracts. Leaves very narrow, almost terete. Bracts 4 to 6, lanceolate 
or linear. Perianth subrotate, persistent, of 6 nearly equal slightly united 
oblong-lanceolate segments, greenish or yellowish white with a dark 2-nerved 
mid-rib. Stamens inserted near the base; filaments filiform; anthers versatile. 
Ovules 8 to 10 in each cell; style clavate, persistent and at length splitting. 
Capsule globose, scarcely lobed, loculicidal. Seeds compressed and angled. 
(Anagram of Allium.) 

1. M. maritima Wats. Seapes 3 to 9 in. high, equaled by the narrow 
(1% to 1 line wide) leaves; umbels 4 to 12-flowered, the pedicels unequal, 2 to 
10 lines long; perianth-segments 2 or 3 lines long; capsule 3 lines long. 
Low alkaline fields: Sacramento Valley to Monterey. 
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9, ALLIUM L. WILD ONION. 

Herbage with the characteristic taste and odor of onions. Scape from a 
tunieated or sometimes rhizome-like bulb or from a corm, with radical leaves, 
and bearing an umbel or head of flowers subtended by 2 or 3 thin whitish 
or scarious bracts. Leaves narrow and plane, or convolute-filiform. Perianth 
of 6 distinct or nearly distinct equal segments, campanulate or spreading. 
Stamens inserted on the base of the segments; filaments often dilated below; 
anthers versatile. Style filiform, persistent. Capsule obovate or globose, 
obtusely 3-lobed, often crested; seeds 1 or 2 in each cell, black, wrinkled. 
(Ancient Latin name of garlic.) 

A. Plants with corms. 

Seape terete, arising laterally from a corm which propagates by bulb-bearing offshoots. 
Scape 3 or 4 in. high (?); perianth-segments twice longer than the stamens......... 

1. A. bolandert. 
Scape 1 to 2 ft. high; perianth-segments 4% longer than the stamens..2. A. unifolium. 

B. Plants with bulbs. 

Scape much flattened and two-edged, from a tunicated bulb; leaves 2, broadly linear, 
falcate. 

Perianth-segments spreading at tip, nearly twice as long as the stamens............. 
3. A. falcifolium. 

Perianth-segments nearly erect, only 4% longer than the stamens....... 4. A. breweri. 
Scape terete, arising vertically from a tunicated bulb; leaves narrowly linear, several. 

Perianth rose-color. 
Ovary-cells with an obscure thickened ridge on each side toward the summit; 

SMAI Nid I Peete rept foo: aras'ofoa tiafeke Je aie) \alesate sa, e°Sia's 017 afte, wi ehe¥efelere 5. A. lacunosum. 
Ovary-cells with 2 very narrow central crests; low hills............. 6. A. serratum. 

Perianth white or light pink; leaves convolute-filiform............. 7. A. attenuifolium. 

1. A. bolanderi Wats. Corms sometimes clustered, oblique, the coats with 
an obscure delicate close undulate-serrate reticulation; scape lateral, very 
slender; pedicels 10 to 17, slender, 5 to 10 lines long; bracts 2, 7 or 8 lines long, 
ovate-lanceolate, acuminate; flowers rose-color or pinkish, the very narrowly 
acuminate segments nearly straight, 4 or 5 lines long, twice longer than the 
stamens and style; filaments filiform, adnate to the middle. 

Humboldt Co., first collected by Bolander. 

2. A. unifolium Kell. Corm deeply seated, bearing a short, horizontal root- 
stock which gives rise to an erect scape; leaves 2 to 4, sheathing the scape below 
the ground, flattish, 2 to 4 lines wide, shorter than the scape; bracts 2, large, 
acuminate; umbels 10 to 30-flowered, the pedicels 1 to 11% in. long; flowers 

id 

rose-color; segments broadly oblong-lanceolate, 5 to 7 lines long, 14% longer 
than the stamens and styles. 

Monterey Co.; Mt. Diablo; Napa Mts.; Ukiah. The bulb was used as a food 
by the Pomo Indians. 

3. A. falcifolium H. & A. Bulb-coats not reticulated; scape 2 to 3 or 4 in. 
high, 1 to 3 lines broad; leaves 3 to 5 lines broad; flowers rose-color, the 
lanceolate segments attenuate and spreading above, very minutely glandular- 
serrate, 4 to 7 lines long, nearly twice longer than the stamens and style; 
capsule acute, with 3 short narrow central crests. 

Napa Mts. and northerly to Lake Co. 
4. A. breweri Wats. Bulbs large, 6 to 9 lines in diameter, the coats 

without reticulation; scapes 1 or 2 in. high; leaves 3 to 5 lines broad; bracts 
acute; pedicels 4 lines long; flowers deep rose-color, the lanceolate acute 
segments nearly erect, 5 to 6 lines long, a third longer than the stamens; 
ovary and capsule with a thick, slightly lobed crest upon each cell. 
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Mt. Hamilton (R. L. Pendleton); Mt. Diablo; Pope Valley. 
5. A. lacunosum Wats. Scape 3 to 6 in. high; bulb-coats light colored, 

thick and distinctly pitted by the quadrate or transversely oblong reticulation, 
the outline of the cells very minutely sinuous; umbels 10 to 20-flowered, the 
pedicels 3 to 5 lines long; bracts broadly ovate, tipped with a slender-subulate 
point; flowers small (3 lines long); perianth-segments oblong-lanceolate, or 
oblong, acute, a little exceeding the stamens; filaments narrowly deltoid below; 
ovary-cells with an obtuse thickened ridge toward the summit on each side. 

Mariposa Peak, Santa Clara Co., Brewer; Mt. Hamilton, R. L. Pendleton. — 

6. A. serratum Wats. Bulb-coats with a distinct close horizontally serrate 
reticulation; bracts narrowly acuminate; perianth-segments pink, broadly ovate- 
lanceolate, 4 to 6 lines long, acute or somewhat acuminate, nearly straight 
and rather rigid, the inner narrower, somewhat shorter and rarely serrulate; 
filaments all with a narrowly deltoid base; crests very narrow, central. 

Low hills. 

7. A. attenuifolium Kell. Bulb-coats commonly reddish, with a delicate trans- 
versely sinuate or serrate reticulation, the vertical lines especially also minntely 
sinuous; scape slender, 6 to 13 in. high; leaves narrow and becoming convolute- 
filiform above the sheathing base; bracts 2, short, abruptly acute; umbel erect, 
usually dense; pedicels 25 to 35, 3 to 8 lines long; flowers white or nearly so, 
the oblanceolate acuminate segments 3 or 4 lines long, more or less exceeding 
the stamens and style. 

North Coast Ranges and Sierra Nevada. Var. MONOSPERMUM Jepson. 
Seapes in clusters of 2 to 4; bracts 3; capsule by abortion 1-celled and 1-seeded. 
—Vaca Mts. 

' 10. CAMASSIA Lindl. 
Acaulescent plants with linear leaves, slender scapes from a tunicated bulb, 

and dark blue or nearly white flowers in a simple raceme.  Bracts scarious. 
Pedicels jointed at the summit. Perianth-segments 6, distinct, oblanceolate, 
somewhat spreading. Stamens 6, on the base of the perianth, shorter than the 
segments; anthers versatile. Style filiform, slightly 3-cleft at apex, the lower 
part persistent. Capsule 3-lobed, loculicidally 3-valved. Seeds several in each 
cell. (Quamash or camass, the name of the northwest Indians.) 

1. C. esculenta Lindl. Camass. Seape stoutish, 1 to 2% ft. high; flowers 
blue; perianth-segments unequal, spreading irregularly in 2 sets of 3 each, 
nearly 1 in. long, not twisted over the obtusely angled capsule. 

Wet meadows, Santa Rosa and Napa valleys and northward to Washington. 
C, LEICHTLINII Wats. Flowers dark blue to white; perianth-segments spread- 

ing regularly in a perfect star, withering over the capsule like a bon-bon, 
at length deciduous as a whole; capsule oblong-obovate, slightly notched at 
apex.—Red Mt. near Ukiah, Purdy, and northward to Washington. 

11. CHLOROGALUM Kunth. 
Stem from a tunicated bulb, tall, almost leafless, branching above into a 

spreading panicle, the branches racemose and sparingly branched or simple. 
Leaves of the radical tuft long-linear, those of the stems very much reduced. 
Bracts small and searious. Pedicels jointed at the summit. Perianth white 
or pinkish, persistent and at length twisted over the ovary; segments 6, distinct, 
spreading, ribbon-like, with 3 distinct but closely approximate nerves down the 
middle. Stamens 6, rather shorter than the segments and inserted on their 
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bases; anthers versatile. Style long-filiform, slightly 3-cleft at apex. Capsule 
broadly turbinate, 3-lobed, loculicidal, with 1 or 2 seeds in each cell. (Greek 
chloros, green, and gala, milk or juice.) 

Perianth-segments rotate-spreading; pedicels 3 lines long or more; bulb with a thick coat 
I) TRESS. Se eee eae eae oars eee eee ea 1. C. pomeridianum. 

Perianth-segments somewhat spreading from above the base; pedicels 1 line long or less; 
REMOMMAT A MIEHIDTATIOUS COatQ 2.2.0 cans coc cece ccescnesesvassocude Gp GNEUSHPOIUM. 

1. C. pomeridianum Kunth. Soap PLant. AMOLE. Plants 2 to 5 ft. high; 
bulbs 4 in. long and 2 in. thick with a very dense coat of coarse brown fibers; 
radical leaves numerous, *%4 to 2% ft. long, % to 1% in. broad, ecarinate and 
with strongly undulate margin; cauline leaves few, short and long-attenuate ; 
pedicels slender, about 3 lines long; perianth-segments linear, 8 to 10 lines long, 
white, purple-veined, spreading widely; capsule 3 lines long, the valves pinnately 
nerved. 

Dry open low hills and plains throughout California. July-Aug. The flowers 
open only in the afternoon, whence the specific name. Bulbs employed by the 
Indians and Spanish-Californians for washing garments and used as food 
by the Pomos, as doubtless other tribes, who cooked them in great pits in 
the ground with California Grape leaves intermixed. 

2. C. angustifolium Kell. Bulb with a membranous coat; leaves 4 to 7 in. 
long, 2 or 3 lines broad, becoming revolute; plant 14 to 22 in. high, the 
panicle with few ascending branches; flowers white with yellowish-green lines, 
5 lines long; pedicels 1 line long or less, equaling the bracts or a trifle shorter; 
perianth funnelform-campanulate, its segments narrowly oblong; ovary on a 
short stipe. 

Lower San Joaquin and northward. 

12. ZYGADENUS Michx. ZyYGADENE. 

Stem simple, scape-like, in ours from a tunicated bulb. Herbage glabrous 
and somewhat glaucous. Leaves linear, mostly radical. Flowers erect, green- 
ish-white, rather large, in a raceme or panicle. Perianth nearly rotate, wither- 
ing-persistent; segment ovate to oblong-lanceolate, with a green glandular 
spot at the narrow but scarcely clawed base. Stamens 6, free from the seg- 
ments and about equaling them. Styles distinct, persistent. Capsule deeply 
d-lobed. (Greek zugon, a yoke, and aden, a gland.) 

Stamens % as long as the perianth; only inner segments contracted to a broad claw.... 
‘ 1. Z. fremontit. 

Stamens equaling the perianth; segments all contracted to a short claw................ 
2. Z.venenosus. 

1. Z.fremontii Torr. Svar ZyYGADENE. Plants 1% to 2% ft. high; bulb 
globose or broadly oblong, % to 1% in. long, with dark coats; radical leaves 
8 to 20 in. long, 5 to 9 lines broad, usually somewhat falcate-curving, the 
cauline few and shorter; raceme simple or paniculate; perianth-segments 
3 to 7 lines long, the outer not clawed, the inner contracted to a broad claw; 
gland greenish yellow, toothed on its upper margin; stamens about half as 
long as the segments; ovules 10 to 20 or more in each cell; capsule oblong, 
6 to 10 lines long. 

Coast Range hillsides among bushes, common and variable. Apr.-June. 
Indians regard the bulbs as poisonous. Also called Black Grass Nut. Var. 
MINOR H. & A., 4 or 5 in. high, with few flowers—An early form near the 
coast. 
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2. Z. venenosus Wats. DEATH CAMAS. Plants 1% to 2 ft. high; bulb oblong- 
ovate, about 4 to 6 lines in diameter; leaves narrowly linear, 1 to 2% lines 
broad, carinate and usually folded, scabrous on the margin; raceme commonly — 
simple and narrow, 3 to 5 or 10 in. long, the bracts setaceous-acuminate; 
perianth-segments triangular-ovate to elliptical, 2 or 3 lines long, abruptly 
contracted to a short claw; gland irregular on its upper side but not toothed; 
stamens nearly equaling the segments; ovules 6 to 8 in each cell; capsules on 
erect pedicels, often contracted at apex. 

Meadows near the coast from Monterey northward; Sierra Nevada. Very 
poisonous, especially to sheep. Hogs seem immune, whence ‘‘ Hog’s Potato.’’ 

13. VERATRUM L._ FALse HELLEBORE 

Stems tall and leafy from short thick rootstocks, bearing coarse fibrous 
roots. Leaves broad, plaited, coarsely nerved. Stem and inflorescence pubes- 
cent. Flowers polygamous, greenish or cream-color, in a terminal panicle. 
Perianth of 6 distinct obovate-oblong segments, somewhat contracted at the 
base, adnate to the base of the ovary. Stamens 6, opposite the perianth- 
segments and free from them, shorter by half and recurving; filaments subu- 
late; anthers with confluent cells, cordate. Styles 3, persistent, mostly curved. 
Capsule 3-celled, 3-lobed. (Latin vere, truly, and ater, black, in reference to 
the color of the roots.) 

Perianth-segments oblong-obovate or oblanceolate, entire or merely denticulate near the 
apex? .capsule oblong-ovoid> ‘about! 1 ins Tones - eee tine eee cle 1. V. californicum. 

Perianth-segments rhombic-ovate, deeply fringed except at the base; capsule. depressed- 
globose with notched apex, 4 lines long.........cseceecccsecseeede V. fimobriatum. 

1. V. californicum Durand. Stem very stout and leafy, suggesting a corn- 
stalk, 3 to 5 or 6 ft. high; leaves ovate or elliptic-oblong, sheathing at base, 
6 to 12 in. long or the uppermost lanceolate and shorter; panicle 1 to 14% 
ft. long, the lower portion often sterile; pedicels 1 to 4 lines long; perianth- 
segments 7 or 8-nerved, 4 to 9 lines long, with a thickened greenish margin 
toward the base, the margin near the apex often somewhat denticulate or erose; 
stamens 3 or 4 lines long; capsule % to 1% in. long. 

Wet meadows and about springs, a characteristic plant of the Sierra Nevada 
at 5000 to 6000 ft.; also in the high North Coast Ranges. Often reported as 
poisonous to stock. 

2. V. fimbriatum Gray. Similar in habit to the preceding; leaves very long 
and narrow, 7 to 19 in. long and about 2 in. wide; panicle 7 to 12 in. long, 
its branches widely spreading; pedicels 4 lines long; perianth-segments rhombic- 
ovate, 2 to 5 lines long, the margin cleft into filiform segments, except at the 
broad base which bears two oblong more or less glandular spots reaching to 
the middle of the segment and separated by a furrow; filaments 2 lines long; 
styles long and slender; capsule depressed or globose and somewhat notched at 
apex, 4 lines long, the walls membranous; seed scarcely margined. 

Mendocino ‘‘ White Plains’’ and northward. 

14. XEROPHYLLUM Michx. 
Perennials with a thick and short woody rootstock bearing cord-like roots. 

Radical leaves sedge-like in a dense tuft, numerous, elongated and very narrow- 
ly linear, dry, serrulate. Stem simple, stout and leafy, bearing a many-flowered 
raceme; pedicels slender, white. Perianth white or cream-colored, of 6 distinct 
several-nerved persistent segments. Stamens 6, with rounded extrorse an- 
thers. Ovary 3-lobed; styles 3, distinct. Capsule chartaceous, loculicidal, or 
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in some é@ases also septicidal. Seeds 2 to 4 in each cell. (Greek xeros, dry, and 
phullon, leaf, the foliage very hard and dry.) 

1. X. tenax (Pursh) Nutt. BEAR Grass. Stem 24% to 6 ft. high, exceeding 
the radical leaves which are 1 to 3 lines wide; raceme dense, *4 to 1 ft. long 
or more; pedicels 1 to 2 in. long, each with a scarious bract at base 4 as 
long, or the lowermost bracts foliaceous and exceeding the pedicels; perianth- 
segments linear-oblong, 4 lines long, the filaments a little longer; capsule 
broadly ovate, acute, almost 3 lines long, loculicidally 3-valved. 

Monterey and northward in Coast Ranges to Del Norte Co. where it is very 
common; northern Sierra Nevada. Said to bloom only once in 5 or 7 years 
(Erythea, vi, 74). June. Pedicels in flower spreading, past anthesis strictly 
erect; as the fruit matures they bend outward and the capsule is on a divergent 
pedicel. The fibres of the leaves were employed by the Hupas for making 
garments and for decorative work in baskets, while the bulbs furnished a 
nourishing food after being roasted in a pit for two days. 

15. NARTHECIUM Moeh. BoG ASPHODEL. 

Leaves narrowly linear and equitant, mostly radical, borne on a creeping 
rootstock. Stems rather scape-like with few radical leaves, bearing a terminal 
raceme of yellowish-green flowers. Pedicels with a bractlet at the middle. 
Perianth with 6 distinct segments. Stamens 6, the filaments densely woolly, 
except at the very base. Style 1, attenuate upward to the stigma which is 
searcely or very slightly lobed. Capsule loculicidal, with thin-chartaceous 
walls. Seeds numerous with a long bristle-like point at each end. (Narthex, 
Greek name of Ferula, the stems of which were used as rods; applied here on 
account of the scapose or rod-like flower stems.) 

1. N. californicum Baker. Leaves iris-like, 4 to 8 in. long, 1% to 2 lines 
wide; cauline leaves 2 or 3, 1 to 1% in. long; stems 18 or 20 in. high; 
raceme loose, 3144 to 4% in. long; perianth-segments oblong-linear, acute, 3 or 4 
lines long, the inner with scarious margins; ripe capsules salmon-color; seeds, 
including the points or tails, 5 lines long. 

Mendocino Co, and northward; northern Sierra Nevada. 

16. TRILLIUM L. WAKE Rosin. 

Stem simple, from a tuberous rootstock, naked below and bearing at the 
summit a whorl of 3 round-ovate netted-veined leaves and a single large flower. 
Perianth of 3 lanceolate herbaceous persistent sepals and 3 larger marcescent 
petals. Stamens 6, much shorter than the segments; anthers linear, on short 
filaments, adnate. Ovary 3 to 6-angled, 3-celled or 1-celled at summit. Stigma 
sessile, elongated, stigmatic down the inside. Fruit a fleshy reddish capsule. 
Seeds ovate. (Latin triplum, triple, on account of the 3-merous flowers.) 

SEI at tata ohne at ete ater tele tet iolo tes iuintetcl as. oie oles bcreccie fied s'aeed a speisiae tT ses site: 
Mea ENSE OR A POOMOCIE ses oats 6 clas cleo s s.<-F. isis on/s eis :5"e'0)0)6 <-alete a swale men Ls) OUGEUM 

1. T. sessile L. var. giganteum H. & A. ComMMON TRILLIUM. Stem stout, 
sometimes more than one from the same root, 1 to 1% ft. high; leaves round- 
ovate, 314 to 5 in. long, commonly broader than long; petals narrowly obovate 
to oblanceolate, 21%4 in. long, deep red or lilac, or varying to white; stamens 
10 to 12 lines long. 

Coast Range woods but not in inner Coast Range. Feb.-Mar. Var. CHLORO- 
PETALUM Torr. Petals white, yellowish or greenish.—Pt. Reyes Peninsula. 
Napa Valley has only the white-flowered form (Mrs. D. O. Hunt). Var. 
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ANGUSTIPETALUM Torr. Petals narrowly linear.—Sierra Nevada; San Luis 
Obispo. : | 

2. T. ovatum Pursh. Coast Trittium. Stem 8 or 10 in. high; leaves 
ovate to round, sometimes disposed to be rhombic, abruptly acute, 24% to 5% | 
in. long; peduncle erect; petals oblong-lanceolate to ovate, 1 to 1% in. long, te 
white changing to deep rose-color; sepals of about the same shape and size 
or narrower; stamens 3 to 6 lines long; capsule broadly ovate, the angles — 
projected into narrow wings. : 

Woods near the coast: Santa Cruz to Mt. Tamalpais, Napa Valley and 
northward. Mar.-Apr. F 

sj 

17. SCOLIOPUS Torr. 

Acaulescent, the very short subterranean stem bearing a pair of broad leaves 
and an umbel of greenish purple flowers, the peduncle of which is almost 
obsolete, the sharply angular pedicels (which look like scapes) alone appear- 
ing above ground. Perianth-segments narrow. Stamens 3, opposite the sepals, 
short, with greenish extrorse anthers. Ovary 1-celled; style short, its 3 long 
branches abruptly spreading horizontally, or the tip recurving. Capsule with 
a membranous wall which bursts irregularly. (Greek skolios, crooked, and pous, 
foot, in allusion to the tortuous pedicels.) 

1. S. bigelovii Torr. Leaves elliptic to oblong, commonly mottled with 
dark splotches, 4 to 8 in. long, sheathing at base; flowers with a fetid odor 
and having something the appearance of orchids; pedicels 4 to 9 in. long, 
3-angled, slightly winged, erect in fruit, tortuous recurving or procumbent, 
the maturing capsule more or less hidden by forest litter; sepals ovate-lance- 
olate, 7 to 9 lines long, with 10 or 12 black veins, somewhat carinate toward 
the base, the upper %4 abruptly spreading or recurved; petals linear-subulate, 
as long as the sepals, hardly 1 line wide, ascending at base and with their 
long points convergent, forming an arch above the pistil; stamens 21% or 3 
lines long. 

Shade of the Redwood forest, Marin to Humboldt. Jan.-Mar. 

18. CLINTONIA Raf. 

Apparently acaulescent, the stem from a creeping rootstock, very short and 
bearing at or from beneath the ground few broad leaves and a scape-like 
peduncle. Flowers few to many in a terminal umbel or with 1 to several 
small supplementary clusters scattered along the peduncle. Perianth resembling 
a very small lily flower, campanulate, of 6 distinct deciduous segments. 
Stamens 6, with filiform filaments, inserted on the base of the segments; 
anthers fixed just above the base, extrorse. Ovary 2 to 3-celled; ovules 2 to 3 
in each cell; style slender, slightly 2 to 3-lobed, deciduous. Fruit a smooth 
ovoid berry. (De Witt Clinton of New York.) 

1. C. andrewsianaTorr. Leaves commonly 5, sometimes 6, narrowly or 
broadly oblong, rather abruptly short-pointed, 7 to 13 in. long, 2 to 4% 
in. broad; peduncle 15 to 20 in. high, bearing a terminal umbel of many 
flowers and with 2 to 4 supplementary clusters borne laterally, the lateral 
clusters 1 to 9-flowered or rarely none; flowers 5 to 8 lines long, rose-red or 
pink; filaments slightly pubescent below the middle; fruit indigo blue. 

Shady woods near the coast: Santa Cruz Mts. to Cazadero, Westport and 
Humboldt Co. The berries suggest small-sized old fashioned blueing balls. 

C, UNIFLORA Kunth. Bride’s Bonnet. Flowers 1 or 2, white, %4 in. long.— 
Sierra Nevada. . 
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19. MAIANTHEMUM Wigg. 
Stem low, from a horizontal rootstock, bearing 2 or 3 broad leaves and white 

flowers in a terminal raceme, the pedicels solitary or 2 or 3 in a cluster. 
Perianth-segments 4. Stamens 4, with filiform filaments. Ovary 2-celled; 
stigma 2-lobed. Fruit a red globose berry. (Greek maios, May, and anthemon, 
flower, in allusion to the flowering period.) 

1. M. bifolium DC. var kamtschaticum Jepson, n. comb. Stems simple, 
erect, 4 to 14 in. high, often stout; leaves ovate or triangular-cordate, 
2% to 4% in. long, the petiole of the lower one sometimes longer than 
the blade; radical leaf cordate, short-pointed, very large, very long-petioled, 
almost as tall as the flowering stem; raceme peduncled, % to 2 in. long; 
pedicels 1 to 2 lines long; perianth-segments oblong or broadest toward apex, 
slightly unequal, 1 to 1% lines long, becoming deflexed; berry 3 lines in 
diameter.—(Convallaria bifolia var. kamtschatica Gmel. M. bifolium var. 
dilatatum Wood.) 

Sausalito hills, in rocks (‘‘only locality known to me in Bay region,’’ Mrs. 
K. Brandegee); Eureka and far northward. The leaves furnish a lotion for 
inflammation and burns highly esteemed in rural medicine. 

20. SMILACINA Desf. FALSE SoLoMoN’s SEAL. 

Stems simple and leafy, from horizontal rootstocks, bearing a terminal raceme 
or panicle of small white flowers with minuté bracts. Leaves sessile, many- 
nerved. Pedicels jointed at the summit. Perianth persistent, the segments 
distinct and spreading. Stamens with subulate filaments inserted at the 
base of the segments; anthers versatile. Style 3-lobed at the summit, per- 
sistent; ovules 2 in each cell. Fruit a globose 1 to 3-seeded berry. Seeds sub- 
globose, with thin testa and horny albumen. (Diminutive of smilax.) 

Flowers in a simple raceme; stamens % to 3% as long as the perianth-segments, filaments 
SUE RIE RE rf ofan eel i x Ree etna eave Sm Oise” alae Guat avcleialainlare a 1. S. sessilifolia. 

Flowers in a panicle; filaments broad, much longer than the perianth-segments........ 
2. S. amplexicaulis. 

1. S. sessilifolia Nutt. Rootstock slender; stem 1 to 2 ft. high, usually 
fiexuous above; leaves ovate or oblong-lanceolate, 2 to 6 in. long, acute or acum- 
inate, sessile and clasping, more or less puberulent; raceme open, sessile or 
shortly peduncled, the spreading solitary pedicels 2 to 7 lines long; perianth- 
segments 114 to 4 lines long, lanceolate, becoming reflexed, the stamens % to 
%4 as long; style nearly equaling the ovary; berry red-purple or nearly black, 
globose, 3 to 5 lines in diameter, 1 to 4-seeded. 

Shady woods of the Coast Ranges from Monterey Co. to Oakland, the Napa 
Range and westward to the ocean, and northward. Mar.-Apr. 

2. S. amplexicaulis Nutt. Rootstock stout, elongated; stem 1 to 3 ft. high, 
this and the under surface of the leaves with a minute fuzzy pubescence or rare- 
ly glabrous; leaves oblong-ovate to lanceolate, 3 to 5 in. long, acute at apex, 
sessile by a broad clasping base; panicle usually short peduncled, oblong, 2 
to 4 in. long; pedicels 1 line long or less; perianth-segments less than 1 line 
long; filaments lanceolate or broadly subulate, much longer and often broader 
than the segments; style very short; berry light red, very finely sprinkled 
with dark red dots, 2 to 214 lines in diameter, usually 1-seeded. 

Shady woods, range of preceding but also in the Sierra Nevada. Apr. 

21. DISPORUM Salisb. Fairy BELLs. 
Rootstocks short. horizontal, bearing fibrous reots and giving rise each 
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year by a terminal bud to an erect stem, which is branched above and leafy. 
Leaves sessile, ovate, thin, transversely-veined between the primary nerves. 
Flowers greenish or white, drooping on a terminal peduncle, solitary or few 
in an umbel. Perianth campanulate, deciduous. Filaments attached within 
the anthers, above the base. Fruit a berry. (Greek di, two, and spora, seed, 
some species with two seeds in each ovary cell.) 

Flowers greenish, % in. long; style glabrous, entire; leaves mostly cordate at base..... 
1. D. hooker. 

Flowers whitish, 34 to 1 in. long; style densely short-hairy, slightly 3-cleft at apex; 
leaves mostly rounded or subcordate. atobase:. ee.e- cls «noes en eee 2. D. menziesii. 

1. D. hookeri (Torr.) Britton. Famy Betis. Roughish pubescent, 1 
to 21%4 ft. high; leaves ovate, cordate at base, abruptly acute or attenuate, 
114 to 3 in. long, the uppermost somewhat oblique; perianth green, narrowly 
ecampanulate, 5 to 6 lines long, the tips of the segments spreading; stamens 
equaling or exceeding the perianth; berry obovate, obtuse, scarlet.—(Pro- 
sartes hookeri Torr.) 

Shady woods of the Coast Ranges: Santa Cruz Mts.; Oakland Hills; Mt. 
Diablo; Marin Co.; Glen Ellen; Napa Range. 

2. D. menziesii (Don.) Britton. Farry LANTERN. Soft-pubescent or 
almost glabrous; stems 1 to 3 ft. high; leaves ovate, or sometimes round-ovate 
to ovate-lanceolate, rounded or subcordate (and often a little oblique) at 
base, at apex acuminate-attenuateg 2 to 4 in. long; perianth whitish, broad and 
cup-shaped at base, %4 to 1 in. long, the tips of the segments erect; stamens 
l4 shorter than the perianth; style densely short-hairy, except at the very base, 
slightly 3-cleft at apex; fruit yellow, oblong-obovate, attenuate above into a 
short beak, 14 in. long.—(Prosartes menziesii Don.) 

Stream banks, Coast Range woods: San Mateo Co. to Mt. Tamalpais, In- 
verness, and Westport; north to British Columbia. 

22. ASPARAGUS L. 
Stems from rootstocks, very much branched and with filiform branchlets 

clustered in the axils of the scaly leaves. Flowers small, solitary or in umbels 
or racemes. Perianth-segments alike, distinct or slightly united, the stamens 
inserted on their bases. Ovary 3-celled, with 2 ovules in each cell; style short, 
stigmas 3, recurved. Fruit a globose berry. (Ancient Greek name.) 

1. A. officinalis L. Asparacus. Stems tall and branching, 3 to 5 ft. 
high, when young stout, succulent and edible; clustered branchlets 4 to 8 
lines long; flowers green, pendulous on jointed peduncles; perianth campanu- 
late, 3 lines long, with included stamens; berry red, 4 lines in diameter. 

Garden plant escaped to low lands about Alameda. 

IRIDACEAE. Iris Faminy. 

Perennial herbs, ours low, with stout stems and 2-ranked sword-like and 
sheathing leaves. Inflorescence terminal. Flowers perfect, with petal-like 
perianth of 6 divisions in 2 whorls. Stamens on the base of the outer whorl, 
with extrorse anthers. Ovary inferior, 3-lobed, becoming a 3-celled capsule. 
Stems terete; divisions of the perianth in two unlike whorls................s08. 1. Irts. 
Stems 2-edged or -winged; divisions of the perianth alike............2. SISYRINCHIUM. 

1: IRIS L. Fuae. 

Stems terete, from creeping stout rootstocks. Flowers in the axils of 
spathaceous bracts. Perianth-tube prolonged beyond the ovary; outer seg- 
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ments or sepals obovate above the claw, spreading or recurved; inner segments 
or petals narrower, erect. Style divided into 3 petal-like branches, each branch 
with 2 lobes or appendages at summit; stigma a small projecting shelf (stig- 
matic only on the upper surface) situated on the lower surface of the branch 
just below the lobes or appendages. Stamens with linear anthers lying close 

beneath the branches of the style, %. e., opposite them, Capsule oblong, 3- 
angled. Seeds flattened or turgid, in 2 rows in each cell. (Greek iris, the 
rainbow, the Greek species of the genus being celebrated for its brilliant colors. 
I. hartwegii Baker, of the Sierra Nevada in the Sugar Pine belt, may be 
known by its separate often distant bracts, leafy stems and India-yellow flowers ; 
the following species have the bracts of the spathe closely approximate.) 
Flowers 3 to 5 in a cluster, pale violet or the sepals white, veined with purple; perianth- 
MEGS TISIIOU DSc. on Gino te inthe Beadle ice oii wo ole Sim whe ePe'eeiave wien matelnns ame 1. I. longipetala. 

Flowers 2 or 3 in a cluster, cream-color or azure; perianth-tube 6 to 12 lines long...... 
2. I. douglasiana. 

Flowers 1 or 2 in a cluster, violet; perianth-tube 1% to 2% in. long....3. I. macrosiphon. 

1. I. longipetala Herbert. Leaves 10 to 22 in. long, 4 to 6 lines broad, 
equaling or rather exceeding the flower-peduncles; pedicels *4 to 14 in. long; 
bracts scarious at apex, 2% to 4 in. long, *4 to 1% in. broad (when spread out) ; 
sepals white, veined with violet or violet above, 3 in. long, 144 to 1% in. 
broad, narrowed to a short claw, the claw with a very prominent ventral ridge 
which disappears in the middle of the blade; petals light violet, 2%4 in. long, 
6 or 7 lines wide; anthers 8 lines long; lobes above the stigma broader and 
more obtuse than in no. 3, more evidently overlapping; capsule narrowed at 
each end, 2 in. long. 

Pt. Isabel (Contra Costa Co.) and about San Francisco, where it is very 
common; thence southward to Monterey. 

2. I.douglasiana Herbert. Stem 1% to 2 ft. high, much exceeded by the 
(4 to 6% lines wide) radical leaves; bracts broader and less acuminate than in 
the next; flowers 2 or 3 in a pair of bracts, mostly cream-color or azure; the 
pedicels 1 in. long; perianth-tube 6 to 12 lines long; sepals 2 in. long or more; 
capsule narrowly oblong, 1% to 2 in. long. 
Common in the Coast Ranges from the Vaca Mts. and Mendocino Co. south- 

ward to San Mateo Co. May-June. The color of the flowers is exceedingly 
variable, but the species may be known from the next by its long pedicels, 
shorter perianth-tube and stouter habit. 

3. I. macrosiphon Torr. Grounp Iris. Stems low and slender, much 
shorter than the leaves which are 5 to 10 in. long and 2 lines broad; bracts 
lanceolate, long acuminate, 24%4 to 3% in. long; flowers 1 or 2, very shortly 
pediceled, with slender tube 1144 to 24% in. long; perianth violet-purple; sepals 
oblong-obovate, their lower or middle portion blotched or veined with white, the 
margin above often undulate, about 1%4 in. long; petals oblanceolate, of a uni- 
form color; anthers 6 lines long; capsule about 1 in. long. 

San Mateo and Marin cos. northward. Apr. ‘‘For nets and snares the 
Hupas make twine and rope from the leaves’’ (P. E. Goddard). 

2. SISYRINCHIUM L. BLUveE-EYeEpD Grass. 

Glabrous plants. Stems slender, 2-edged or winged, often geniculate, from 
fibrous roots, with grass-like or lanceolate leaves and fugacious, relatively small 
flowers in umbels enclosed by 2 sheathing herbaceous bracts, with a scarious 
bractlet subtending each pedicel. Perianth 6-parted, the divisions alike, 
spreading. Stamens monadelphous, their anthers alternate with the branches 

a 
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of the style; stigmas thread-like. (Name of Theophrastus for a bulbous — 
plant allied to Iris.) : 
Flowers purplish blue; filaments united to the top...........eeccececeess 1. S. bellum. 
Flowers yellow; filaments united only at base.......sceceeseecces 2. S. californicum. 

1. S. bellum Wats. BLuE-EYED Grass. NIGGER-BABIES. Erect, 10 to 
15 in. high, the stems somewhat branching; leaves shorter than the stem, 1 to 
2% lines wide; bracts 1 in. long, enclosing about 7 flowers; perianth purplish 
blue, segments oblong-obovate, conspicuously 4 to 6-nerved, emarginate at 
apex, with a slender tooth in the notch, 7 lines long, the inner narrower; an- 
thers short-sagittate; style terminated by an abruptly thickened or obclavate 
structure, the attenuate portion being divided into 3 short stigmas; capsule 
globose, 2 to 3 lines long; seed obscurely pitted. 

Very common throughout California. Mar.-Apr. Called ‘‘Azulea’’ and 
**Villela’’ by Spanish-Californians. 

2. S. californicum Ker. GoLDEN-EYED Grass. About the size of the last 
but the stems unbranched and the leaves somewhat broader; bracts rather 
unequal, enclosing 3 to 7 flowers; perianth bright yellow; segments 4 to 6 lines 
long, 5 to 7-nerved, obtuse or acutish; anthers 114 lines long, about equaling 
the filaments; style cleft below the middle; capsule obovate-oblong, 4 lines 
long. 

Wet places near the coast from San Diego northward beyond California. 
Apr. 

ORCHIDACEAE. OrcuHip Faminy. 

Perennial herbs with corms, bulbs, tuberous roots or rootstocks and sheathing 
leaves often reduced to scales. Flowers perfect, irregular, bracted, either 
solitary or in spikes or racemes. Sepals 3, alike. Petals 3, 2 alike; the third 
petal called the ‘‘lip’’ commonly dissimilar in color, size and shape, often en- 
larged, sac-like or spurred, in our genera most frequently brought into an in- 
ferior position (i. e., on the lower side of the flower), by twisting of the 
ovary. Filaments united with the single style forming a column, anther 1 
(in Cypripedium 2), situated on the apex of the column and just above or 
behind the stigma, which is a viscid surface facing the lip. Pollen agglutin- 
ated into 2 to 8 pear-shaped masses. Ovary inferior, commonly long and 
twisted, l-celled. Fruit a 3-valved capsule. Seeds innumerable, minute. 
Plants with green herbage. 

Flowers few and showy; lip an inflated sac; stem leafy............... 1. CYPRIPEDIUM. 
Flowers in spikes or racemes. 

Perianth. with’ a Spurs 5. chete oie sie «uve apuloieigiebajerd nied Grnla odin ates 6, oon cutee ye seh nie Enema 
Perianth spurless. 

Stem leafy. 
Raceme loose with foliaceous bracts; flowers greenish .or rose-color........... 

3. Epipactis. 
Spike dehse and twisted; flowers white. .....6:.0ssnc0+ sense eanws 4. SPIRANTHES. 

Stem scape-like, the leaves in a radical cluster; flowers white........ 5. GOODYERA. 
Flower solitary, showy; lip: sac-like; leaf 1)_ basal). << cy oe ens wtp mie ate 6. CALYPso. 

Plants reddish brown, destitute of green herbage and the leaves reduced and scale-like.... 
: 7. CORALLORHIZA. 

1. CYPRIPEDIUM L. Lapy’s S.ipper. 

Stems leafy from tufted fibrous roots. Leaves large. Flowers few or 
solitary, large and showy, leafy bracted. Sepals spreading, in ours seeming 
as if only 2, the lateral completely or almost completely united into one under 

the lip, which is an inflated sae with the ineurved margin auricled near the 
base. Column very short, incurved, terminating in a disk-like stigma. Fertile 
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anthers 2, on short filaments, one on each side of the column below the stigma; 
sterile anther conspicuous, roundish or ovate, situated on the upper side and 
over-arching the stigma. (Latin Cypris, Venus, and pes, a foot, the saccate 
lip a fit buskin for the goddess.) 

1. C. montanum Dougl. Rough-pubescent with short glandular hairs, 1 
to 2 ft. high; leaves elliptic- to narrowly-ovate, the largest 5 or 6.in. long and 
3 in. broad; flowers 1 to 3, shortly pediceled; sepals and wavy-twisted petals 
linear-lanceolate, 11% to 2 in. long; lower sepals united almost to the apex, 
only the lanceolate-subulate tips free; upper petals elongated; lip 1 in. long, 
dull white, veined with purple; sterile anther ovate, 4 lines long, on a slender 
filament; capsule erect or nearly so, oblong, 10 lines long. 

Woods, rare in our district and only near the coast: Coast Ranges from the 
Santa Cruz Mts. northward; Sierra Nevada. 

©. CALIFORNICUM Gray of Mendocino Co. and the northern Sierra Nevada 
has 3 to 6 flowers; sepals oblong, 6 to 7 lines long, the lower united to the 
apex; upper petals linear, short; sterile anther rounded, nearly sessile. 

2. HABENARIA Willd. ReEry-orcuis. 

Stems erect, leafy at least at base, solitary from fleshy tuber-like roots. 
Flowers greenish, yellowish, or white, in a terminal spike or raceme. Sepals 
equal, the lateral mostly spreading, the petals a trifle smaller. Lip spreading 
or drooping, in ours entire, produced at base into a long slender spur. Column 
very short. Anther-sacs more or less divergent. (Latin habena, a thong or rein 
of a horse, on account of the shape of the spur in some species.) 

Flowers greenish; dry hills. 
Lip ligulate; stems slender, naked, with 2 leaves at base............ 1. H. elegans. 
Lip triangular-ovate; stems cylindrical, leafy at base and with  scale-like leaves 

ERNE ES Ree Oe (nhc ta see cae Peet eE ee eel vk ows gi di. lat atov eh e| ease vefeltare irs) wie aves a\tieieDe tide MACNGeltsz 
Flowers white or whitish, fragrant. 

Stem leafy; lip slender-lanceolate above the roundish base, much exceeding the sepals 
pe LAs nest: DIACES t+ cicitinile a:c'e ote tdcaus. cielatelsters « ocev ajpicis cia, s.s.0re 3. H. leucostachys. 

Stem leafy at base, scaly above; lip narrowly ovate, not exceeding the sepals or 
petals =. 5; 5.. a ee eee a aye, 2 Sa terace. vals tle "acute ate" dG a6 oia0dye'm ¢'« 4. H. maritima. 

1. H. elegans Bolander. Woop REIN-oRCcHIS. Stem slender, 10 to 20 in. 
high, with 2 (or sometimes 3) leaves at base; leaves lanceolate or oblong- 
lanceolate, acuminate, 4 to 6 in. long, drying up or quite gone by flowering 
time; spike slender, rather dense but not crowded, 4 to 7 in. long; flowers 
small, light-green; bracts broadly subulate, acuminate, equaling the ovary; 
perianth-segments 114 to 2 lines long; sepals oblong; petals and lip ligulate; 
spur filiform, 4 or 5 lines long, equaling or exceeding the ovary; capsule oblong, 
nearly sessile, 3 or 4 lines long. 

Dry Coast Range hillsides under oaks and other trees. 
2. H. michaelii Greene. Stem very thick and cylindrical, 1 ft. high or 

less, leafy at base; cauline leaves triangular-ovate, thin, appressed, 4 to 9 
lines long; spike rather dense, 214% to 3 in. long; sepals and petals similar, 
1% to 2 lines long; lip triangular-ovate, of about the same length; spur fully 
ly longer than the ovary. 

Under oaks: Livermore; San Luis Obispo. 
3. H. leucostachys Wats. Sierra REIN-orcHIS. Stem leafy, 16 to 22 in. 

high; leaves linear or lanceolate, 3 to 8 lines broad; flowers white, rather large, 
in a dense or open spike which is 4 to 8 in. long; bracts linear-subulate, exceed- 
ing the ovary; sepals oblong or oblong-ovate, 3 or 4-nerved, thin, 2 or 3 lines 
long; petals lanceolate; lip slender-lanceolate from a roundish-dilated base, 
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much exceeding the sepals and petals; spur slender, 4 to 6 lines long; beak 
of the stigma prominent, ovate, more than half the ‘length of the connective; 
capsule oblong, sessile, 6 to 9 lines long. 

Pt. Reyes. Common about springs and in moist meadows in the Sierra 
Nevada. 

4. H. maritima Greene. Low and stout, 6 to 10 or 14 in. high; basal 
leaves oblong, acute, 3 to 6 in. long, % to 1 in. wide, the lowest narrowed to 
a broad petiole; upper cauline leaves reduced, appressed, lanceolate-subulate ; 
spike 114 to 4 in. long, slightly conical, 7 to 13 lines broad, the flowers white, 
with a heavy fragrance, closely crowded; sepals broadly oblong, obtuse, with 
a green midvein, a little exceeding 2 lines; petals 2 lines long, broadest at the 
base, ligulate-attenuate above; lip narrowly ovate, with a prominent ridge to- 
ward the base; spur slender, longer than the ovary; column short and almost 
beakless. 

Sea-cliffs of the San Francisco Peninsula. 

3. EPIPACTIS Haller. 

Stem leafy from creeping rootstocks. Flowers in racemes with foliaceous 
_ bracts. Sepals and petals nearly equal, spreading; lip strongly constricted — 
at the middle, the lower portion deeply concave, the upper portion dilated. 
Anther 2-celled, sessile behind the broad truncate stigma, on a slender jointed 
base; the pollen-masses become attached above to the gland capping the small 
rounded beak of the stigma. Ovaries reflexed at maturity. (Greek epipaktis, a 
plant of Dioscorides. ) 7 

1. E. gigantea Doug]. SrrEAM OrRcHIS. Stout, 1 to 3 ft. high, nearly 
glabrous; leaves ovate below, lanceolate above, acute or acuminate, 3 to 7 in. 
long; raceme minutely pubescent; flowers 3 to 10, greenish or rose-color, on 
pedicels 2 lines long; sepals 7 lines long (exceeding the petals), the upper 
concave and somewhat carinate; petals rose-color, purple-veined, particularly the 
lip; lower portion of lip with short erect lobes or wings and with many callous 
tubercles near the base; upper portion ovate-lanceolate, crested or ridged to- 
wards the base; capsule oblong. 

Moist stream banks in the Coast Ranges and Sierra Nevada. May. 

4. SPIRANTHES Rich. 

Stems from a cluster of tuberous roots, erect, leafy. Flowers white, spur- 
less, in 1 to 3 rows in a twisted spike. Sepals and petals all narrow, erect, 
or more or less connivent. Lip sessile or with a short claw, the lower portion 
embracing the column and bearing a minute-callose protuberance on each side, 
the upper portion spreading and wavy-crisped. Column short, obliquely in- 
serted on the ovary, bearing the stigma on the front and the sessile or short- 
stalked erect anther on the back. Capsule erect. (Greek speira, spiral, and 
anthos, flower, in allusion to the twisted inflorescence.) 

Perianth 4 to 6 lines long; callosities at base of lip minute........ 1. S. romanzoffiiana. 
Perianth 3 lines long; callosities at base of lip nipple-like and pointing dower earetates 

. S. porrifolia. 

1. S. romanzoffiana Cham. Glabrous, 5 to 16 in. high; eave oblong- 
lanceolate, 3 to 7 in. long, 4 to 8 lines wide; spike dense, 3 in. long, the flowers 
in 3 ranks; bracts conspicuous, ovate, abruptly subulate-pointed, 5 or 6 lines 
long; perianth 4 to 6 lines long, curved, the sepals and petals connivent; 
lip reeurved, broader at base, contracted below the narrower rounded 
summit; callosities smooth, often not obvious. 

a JS. eee ee eee 

ae tae 

J 



ORCHID FAMILY. rE 

Wet meadows in the mountains: high Sierra Nevada to Mt. Shasta and 
southward to Marin Co. and San Francisco. 

2. S. porrifolia Lindl. Similar in habit to the preceding; stems 1 ft. high 
or more; flowers smaller and spike narrower; perianth 3 lines long; callous 
protuberances at base of lip nipple-like and pointing downward. 

Marin Co. ace. to Behr; upper Sacramento Valley, east side (Theo. 
Hartweg.) 

5. GOODYERA R. Br. RatTrLE-SNAKE PLANTAIN. 

Seapes erect, bearing a few sheathing scale-like leaves, a terminal spike, 
and at base a cluster of petioled white-reticulated leaves. Rootstock creeping, 
with fleshy roots. Flowers white, similar to Spiranthes. Lateral sepals free, 
the upper one united with the petals into an erect galea. Lip sac-shaped, 
sessile, entire and without callous thickenings at base. Anther without a lid. 
(John Goodyer, British botanist.) 

1. G. menziesiiLindl. Plants 11 to 15 in. high, glandular-pubescent, espec- 
ially the scapes and inflorescence; leaves thickish, rosulate, oblong-ovate, acute 
at both ends, reticulated with white or light-colored veins or markings, 114 to 
214 in. long, on petioles % to *% in. long; flowers 3 or 4 lines long; spike about 
5 in. long. 

Woods near the coast from Marin Co. northward. Sierra Nevada. 

6. CALYPSO Salisb. 

Low herb with a corm and coral-like roots. Stem scape-like, 1-flowered, 
sheathed by a few scale-like leaves and with a single petioled leaf at base. 
Flowers large, showy, terminal, bracted. Sepals and petals similar and equal; 
lip sae-like, with 2 short spurs below the expanded apex. Column broadly 
winged, almost oval, concave, and petal-like; anther hemispherical, borne just 
below the summit, opening by a lid. (The nymph Calypso in Homer.) 

1. C. borealis Salisb. Catypso. Stem 4 or 5 in. high, the sheathing scales 
1 to 2 in. long; leaf ovate, cordate or truncate at base, 14 to 2% in. long; 
petioles 144 to 11% in. long; flower on a drooping pedicel; sepals and petals 
rose-purple, sometimes pale, linear-lanceolate, 9 lines long; lip as long or 
slightly longer, ovate-inflated, reddish brown and mottled, the terminal ex- 
panded portion with 3 hairy ridges at base running towards the spurs. 

Bogs or in leaf-mold in Redwood forests from Mt. Tamalpais along the coast 
northward to Washington, thence far eastward. Abundant at Cazadero and 
believed by the country people to be increasing rapidly. Flowers resembling 
those of the Lady’s Slipper. (Cf. Erythea, v, 104.) 

7. CORALLORHIZA BR. Br. CoRAL-ROOoT. 

Brownish or yellowish saprophytes or parasites, destitute of green herbage, 
and with branching toothed coral-like roots. Stems scape-like, the leaves 
reduced to scales, and bearing the flowers in a terminal raceme. Perianth- 
segments oblong or lanceolate, nearly Alike, ours 3-nerved. Lateral sepals 
united at base with the foot of the column, forming a short spur which 
is adnate to the summit of the ovary. Lip 1 to 3-ridged. Column 2-edged, 
slightly incurved. Anther terminal, opening by a lid. Pollen masses 4, soft- 
waxy. Capsules reflexed. (Greek korallion, coral, and rhiza, root.) 

Perianth 3 or 4 lines long, the lateral sepals spurred at base; lip 3-lobed, the middle lobe 
largest Sia ex ain la x Be x Sotinigirlg Ja da odin am nik,e oe a nakic.e/d siete oidiade see's 1. C. multiflora. 

Perianth 6 lines long; spur none; lip entire..........cceeeeeecaccaccaccade C, bigelovii, 



116 SAURURACEAE. 

1. C, multiflora Nutt. Stems 8 to 13 in. high; raceme 2 to 4 in. long; 
flowers whitish, tinged or veined with purple; sepals and petals 3-nerved, 
3 or 4 lines long; lateral sepals united at base with the foot of the column 
forming a short (1 line long) spur which is adnate to the ovary; lip mostly _ 
purple, broadly ovate and somewhat convex, 3-lobed by a deep cleft on each 
side; lateral lobes narrow and acutish; middle lobe large and rounded or — 
notched, with involute or denticulate margin; raceme loose, 3 to 10 in. long; 
capsule %4 in. long. 

Shade of woods in the outer and middle Coast Ranges. 

2. C. bigelovii Wats. Stems 12 to 15 in. high, with 3 or 4 sheathing leaves; 
sepals and petals somewhat flesh-colored, striately 3-nerved with purple or 
reddish brown lines, about 6 lines long; lateral sepals oblique; lip quite entire; 
base of the column (opposite lip) prominently gibbous over the ovary; capsule 
6 to 9 lines long. 28) 

Woods: along the coast and in the Sierra Nevada. 

DICOTS. 
Leaves netted-veined. Stems increasing in diameter by an annual layer of 

wood inside the bark. Flowers with the parts in 4s or 5s, the perianth com- 
monly differentiated into calyx and corolla, sometimes absent. Embryo with 
2 cotyledons. 

CHORIPETALAE. 
Calyx usually present, sometimes petal-like. Corolla present or absent, when 

present consisting of distinct or nearly distinct petals. 

; ~ SAURURACEAE. Lizarp-ramw Fairy. 
Ours perennial astringent herbs, with nodose scape-like stems and alternate 

entire petioled leaves. Flowers perfect, bracteate, in a dense terminal spike. 
: Perianth none. Stamens in ours 5 to 8. Ovary 1-celled, with 1 to 5 stigmas. 
; Fruit a capsule or berry. 

1. ANEMOPSIS Hook. 
Stoloniferous herb with aromatic rootstock and astringent somewhat spicy 

; herbage. Leaves mostly radical. Spike conical, surrounded at base by a per- 
. sistent showy involucre of 5 to 8 bracts; each flower (except the lowest) 

also subtended by a small white bract. Ovary sunk in the rachis of the 
spike; stigmas 2 or 3. Capsule dehiscent at the apex. (Greek anemone, and 
opsis, appearance, since the flowers resemble those of Anemone.) 

1. A. californica Hook. YrERBA MANSA. Stems hollow, % to 2 ft. high, 
with a broadly-ovate or elliptic clasping leaf above the middle and a fascicle 
of 1 to 3 small petioled leaves in the axil; radical leaves elliptic-oblong, rounded 

| above, often somewhat narrowed toward the cordate base, 2 to 8 in. long, on 
petioles 5 to 8 in. long or less; spikes 4% to 1% in. long; involueral bracts 
white (or reddish beneath), oblong, 4% to 14 in. long; floral braets obovate, 
clawed, 21%4 to 3 lines long; stamens 5 or 6; ovules 6 to 10 on each placenta. 

Saline and rather wet lowlands: lower Sacramento Valley; San Joaquin 
Valley; South Coast Ranges; Southern California. An infusion of the root 
is used by Spanish-Californians both as a liniment for skin troubles and as a 
tea for disorders of the blood, 

Te Se ew vat «oe 
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SALICACEAE. Wititow Famity. 

Deciduous trees or shrubs of rapid growth, light wood and bitter bark. 
Leaves simple, alternate, with stipules. Flowers dioecious, arranged in eat- 
kins, these falling off as a whole, the staminate after shedding the pollen, 
the pistillate after ripening of the fruit and dispersion of the seeds. Bracts 
(or seales) of the catkin scale-like. Calyx and corolla none. Stamens 1 to 
many. Ovary l-celled; stigmas 2 to 4. Fruit a 2 to 4-valved capsule enclos- 
ing many seeds furnished with a tuft of hairs at base. 

Seales entire or merely denticulate, persistent or sometimes deciduous; flowers without 
fastemstamens: usually. 1 to) Sy... ccs. coi oes beeen eee e eens sb sie al rales ebens 12S ALTX. 

Seales fimbriate or lacerate, caducous; flowers with a broad disk; stamens usually 
TRIES SR Pec ect yee ee eee G Ale inaje & sie o ese to Sales a[ecloldiiie sewleeae LORULUS, 

1. SALIX L. WILLow. 

Trees or shrubs with mostly narrow short-petioled leaves. Winter buds 
covered by a single scale. Catkins mostly erect, appearing before or with the 
leaves. Staminate flowers with 1 to 9 stamens and 1 or 2 little glands.’ Pis- 
tillate flowers with a gland at the base of the ovary. Stigmas 2, short. Cap- 
sule usually 2-valved. (Classical Latin name of the Willow.) 
Stamens 3 to 9, their filaments hairy or woolly below; style short; stigmas roundish, 

subentire; scales pale or yellowish, in the pistillate catkin more or less deciduous by 
maturity; capsules glabrous, pediceled; trees, the trunk bark rough. 

Petioles with wart-like glands at summit; leaves lanceolate, long-pointed; stipules usual- 
ly present, roundish; catkins in bud tapering, in flower usually straight, their 
ea SE a ae ES erect cs eici sala: Syauere cvateraieioheia tole » Sua Saue siawtene ce 1. S. lasiandra. 

Petioles not glandular; stipules usually absent; catkins in bud cylindric. 
Leaves broadly lanceolate, acute, shining green above, usually glaucous beneath; stam- 

inate catkins curving, their scales reflexed or spreading........... 2. S. laevigata. 
Leaves very narrow, nearly alike on both faces, finely serrulate, often curving to- 

ERS, SRS eae ABR go. (eRTiO CEE SC OO a it ePIC Ie ee 3. S. nigra. 
Stamens 2, their filaments woolly or hairy below; scales pale, somewhat deciduous; catkins 

on short leafy branchlets, often clustered; leaves linear or lanceolate; capsule sessile 
or nearly so; shrubs, the trunk bark smooth. 

Stigmas linear, raised on a distinct style; capsule usually silky; leaves silvery or 
ae Te MMESTURAT ER edo a eye oer ciete oye cumicle ate 2 ioe tele o clea wis ate leis etee eee a Bes 4. S. sessilifolia. 

Stigmas oblong or roundish, sessile; capsule glabrous; leaves green, remotely serrulate. 
5. S. longifolia. 

Stamens 2 (rarely 1), their filaments glabrous; stigmas entire or notched, rarely parted 
into linear lobes; scaies usually black or dark-colored, mostly persistent; trunk bark 
usually smooth. 

Capsules glabrous; leaves dark green above, white-pubescent beneath; catkins sessile, 
leafless; filaments more or less united; small tree or shrub........... 6. S. lasiolepis. 

Capsules tomentose, silky or puberulent. 
Style none; catkins short and dense, their scales black, with white hairs; leaves 

SAPS ATS AEST A ee ted UE epee ote ie) care rele iale cyeteic votes ccle,e sae 7. S. flsvescens. 
Style evident; catkins long and slender; stamens 1, or if 2 the filaments partly 

united; leaves conspicuously silky beneath: : ....... 000 26s cc cscnes 8. S. sitchensis. 

1. S. lasiandra Benth. YELLoOw WitLow. Tree 20 to 45 ft. high, the 
trunk with brown roughly fissured bark; one-winter-old branchlets yellowish; 
mature leaves lanceolate with long tapering or very slender point, 4 to 7 in. 
long, % to 1% in. wide; petioles 3 to 9 lines long, glandular at the upper 
end; stipules on vigorous shoots conspicuous, orbicular, 5 to 12 lines, broad; 
staminate catkins 144, to 3 in. long, usually straight; pistillate catkins 144 
to 2% in. long; scales erect; stamens 4 to 9; ovary glabrous. 

Banks of living streams throughout the Coast Ranges, Sacramento and San 
Joaquin valleys, and Sierra Nevada southward to Southern California and 
northward to British Columbia. 

2. S. laevigata Bebb. Rep Wittow. Tree-20 to 40 ft. high; one-winter- 
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old branchlets reddish; mature leaves oblong-lanceolate to lanceolate, obtusish 
_at base, acute at apex or sometimes long-pointed, serrulate, glabrous, green 
and shining above, pale or conspicuously glaucous beneath, 24%, to 7% in. 
long, 5 to 1% in. wide; stipules minute and caducous or none; petioles %4 
to 4 lines long; staminate catkins commonly flexuous, 1144 to 4% in. long; 
pistillate catkins “4 to 2 in. long; scales soon spreading or reflexed; stamens 
4 to 7 (sometimes 3); ovary glabrous. 

Along living streams throughout the State. 

3. §. nigra Marsh. BLack WiLLow. Tree 20 to 40 ft. high; leaves lance- 
late or linear-lanceolate, long-pointed, often faleate, serrulate, glabrous, green 
on both surfaces, 2 to 5 in. long, 2 to 3 lines wide; petioles 1 line long; stipules 
early deciduous; scales obovate, erect; staminate catkins 14% to 2% in. long; 
stamens 3 to 5; pistillate catkins 4 to 144 in. long, in fruit 1 to 2% in. long, 
becoming rather lax; ovary scantily pubescent or hoary. 

River banks: Great Valley to Southern California, thence far eastward. 

4. §. sessilifolia Nutt. SanpBar WiLLow. Shrub with slender stems 5 to 
14 ft. high, or becoming a tree up to 25 ft. high; foliage silvery or becoming 
more or less green; leaves linear, usually tapering to the acute apex and to 
the narrow but short petiole-like base, entire, 1 to 3 in. long, 2 to 4 lines wide; 
stipules none; staminate catkins 144 to 1 in. long, slender (2 lines thick), in 
bud usually cylindric, the scales with acute green tips; pistillate catkins, % to 
1 in. long, 3 lines thick, often not dense; ovary sessile, densely silky; style 
present, stigmas linear. 5 

Abundant in stream beds of the Coast Ranges, Great Valley and Sierra 
Nevada foothills, ranging northward into Oregon. 

5. S. longifolia Muhl. Loneiear WintLtow. Shrub 5 to 15 ft. high with 
bright green foliage; leaves mostly glabrous, or sometimes minutely canescent, 
lanceolate or linear, tapering to apex and to a short petiole at base, remotely 
serrulate with cuspidate teeth, %4 to 5 in. long, 2 to 4 lines wide; catkins 
terminal on leafy branches; staminate catkins % to 1\% in. long, 2 lines thick; 
pistillate catkins 1% to 1 in. long; ovary pediceled or sometimes nearly sessile, 
glabrous; stigmas very short, sessile; scales densely woolly; fruiting catkin 
14% to 2% in. long.—(S. fluviatilis, var. Ist ed.) 

Stream beds in valleys and foothills throughout the State and into the 
mountains to 4,000 ft; also far eastward. 

6. S. lasiolepis Benth. Arroyo WiLLow. Shrub or tree 8 to 25 ft. high; 
trunk bark usually smooth; leaves oblong, suborbicular, obovate or linear, acute, 
obscurely serrulate, dull green and glabrous above, white-pubescent or pale be- 
veath, 1% to 5 in. long, % to 1% in. wide; catkins appearing before the 
leaves, sessile, densely silky-tomentose in the bud, suberect; scales dark; stam- 
inate catkins *%4 to 1% in. long; stamens 2, filaments glabrous, more or less 
united below; pistillate catkins % to 1 in. long, in fruit 1% to 2% in. long; 
capsule glabrous or puberulent, short-pediceled. 

Coast Ranges, Great Valley, Sierra Nevada foothills. Our most common 
willow along intermittent water courses in the dry hills; also occurring along 
living streams. 

7. S. flavescens Nutt. Nurrat, Wittow. Shrub 2 to 15 ft. high or a 
small tree 25 ft. high; branchlets with whitish or very dark bark; leaves broad- 
ly obovate or oblong-obovate, entire, rounded at apex or shortly acute, 1 to 1% 
(or 4) in, long, % to 1% in, wide, yellow-green and lustrous above, yellow- 
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veined, glabrate or densely short-silky beneath; catkins appearing before the 
leaves, oblong or elliptic, 1% to 1 in. long, 5 to 7 lines thick, sessile; scales 
black or black-tipped, covered with white hairs; stamens 2, conspicuously 
exserted, filaments glabrous; ovary short-pediceled, white-silky; style none, stig- 
mas broadly linear.—(S. nuttallii var. brachystachys Sarg.) 

Sierra Nevada, 4,000 to 10,000 ft., and seaward Coast Ranges, north to 
British Columbia and east to the Rocky Mts. 

8. S. sitchensis Sanson. VELVET WILLOW. Shrub 5 to 12, or a tree up 
to 25 ft. high; leaves obovate to oblanceolate, rounded or shortly acute at 
apex, entire, dark green and almost glabrous above, densely tomentose and 
lustrous silky beneath, 2 to 5 in. long, 1 to 3 in. wide; stipules small, early 
deciduous or on sterile shoots broad or orbicular, 4 to 6 lines long; staminate 
eatkins 144 to 2 in. long; stamens 1, or exceptionally 2 and their filaments more 
or less united; pistillate catkins *4 to 2 in. long, in fruit 3 to 5 in. long; bracts 
eovered with long white silky hairs; ovary silky, short-pediceled or sessile ; 
style elongated, stigmas short-oblong, entire or nearly so. 

California coastal region; Sierra Nevada, 5,000 to 7,000 ft.; far north to 
Alaska. au a aad 

2. POPULUS L. Poptar. 

Trees with scaly buds and caducous stipules. Leaves rather long-petioled, 
broad. Winter buds covered by many scales. Catkins appearing before the 
leaves, in ours pendulous; scales fimbriate or lacerate, falling as soon as released 
by the flowering elongation of the catkin. Stamens inserted on the surface of 
a concave disk. Ovary seated on a collar-like disk; style short; stigmas 2 to 4, 
narrow and elongated, or conspicuously dilated. Capsule 2 to 4-valved. Coma 
of the small seeds long and conspicuous.—(Classical Latin name of the 
Poplar.) 

Leaves deltoid-orbicular, 2 to 4 in. broad, broader than long, yellowish green, alike on 
SOU PIMERE AGES Mary feh nc hatch ees teletets ote (eleteer ol bev et os) a ov coh of ot odessa Levey wher sifepe¥icl eve, a legnies anciathene 1. P. fremontu. 

Leaves ovate, 2% to 7 in. long, longer than broad, ovate, dark green above, rusty or 
SMI MICHAL” vara orefatavcdeieis role sisioreleisy4isialabalais; iors si ais elenejsl'e la: Cav e,elacend'eapeye 2. P. trichocarpa. 

1. P. fremontii Wats. Common CortroNnwoop. Handsome tree commonly 
40 to 90 ft. high with massive crown of spreading branches; leaves triangular 
or roundish in outline, 2 to 4 in. broad, broader than long, the margin crenate 
except at the abruptly short-pointed apex and the truncate or subcordate base; 
staminate catkins 2 to 4 in. long, densely flowered; stamens about 50 to 70; 
pistillate catkins loosely flowered; stigmas 3 or 4, roundish; capsules on pedi- 
cels 2 lines long; seeds copiously provided with long white hairs which soon 
involve the catkin in a soft cottony mass. 

Living streams: Great Valley, Sierra Nevada foothills, South Coast Ranges 
to Southern California. Rare in North Coast Ranges or mostly absent (Jep- 
son, Trees Cal., p. 142). 

2. P.trichocarpa T. & G. BuLack Corronwoop. Tree 40 to 125 ft. high 
with a broad head of upright branches; leaves broadly or narrowly ovate, finely 
serrate, truncate or heart-shaped at base, acute or tapering to a point at 
apex, 2% to 10% in. long, lustrous green above, rusty-brown beneath when 
young but at length whitish; staminate catkins 1 to 2 or eventually 5 in. long; 
stamens 40 to 60 on a slightly one-sided disk; pistillate catkins loosely flowered, 
2% to 3 in. long, in fruit 4 to 10 in. long; stigmas 3, dilated and deeply lobed; 
capsules nearly sessile. 

Along streams: Sierra Nevada, at middle altitudes; Coast Range valleys 
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but not common within our limits (Pajaro River, Alameda Creek, Mitchell oa 
Canon at Mt. Diablo). 

P. TREMULOIDES Michx. Aspen. Leaves round-ovate, 1 to 2 in. long; stamens 
6 to 12—High Sierra Nevada. 

MYRICACEAE. SwWEEtT-GALE Faminy. 

Shrubs or small trees. Leaves fragrant, alternate, simple, resinous-dotted, 
without stipules. Flowers in oblong or cylindrical catkins, unisexual, solitary 
and sessile in the axils of scaly bracts; perianth none. Staminate flower 
with 4 to 16 stamens, the bractlets usually 2; pistillate flower surrounded at 
base by 2 to 4 small scales or bractlets; ovary 1-celled, l-ovuled; stigmas 2, 
filiform, sessile. Fruit a nutlet. Seed without endosperm. 

1. MYRICA L. Wax Myrtle. 

The only genus. (Greek murike, the ancient name of the Tamarisk.) 
1. M. californica Cham. Wax Myrrie. Thickly branched evergreen 

shrub or small tree, 8 to 25 ft. high; leaves thickish, dark green, glossy, oblong, 
or oblanceolate-oblong, tapering above to an acute apex, narrowed below to a 
petiole, 2%4 to 5 in. long, remotely serrate or almost entire; flowers monoecious; 
catkins 2 to 5 lines long or more, the pistillate in the upper, the staminate in 
the lower, axils; androgynous catkins often occur between, with the staminate 
flowers at base; stamens 7 to 16, united by their filaments into a cluster longer 
than the bract; ovary ovate, stigmas bright-red; fruit globose, brownish purple, 
covered with a coat of whitish wax, 2 lines in diameter, the bractlets at the base 
minute. 

Sand-dunes, moist hillsides, forest slopes, or rocky declivities near the ocean 
from Santa Monica northward along the entire Californian coast. 

M. HARTWEGII Wats., Sweet Bay, a deciduous shrub of the Sierra Nevada 
with dioecious flowers; stamens 3 or 4, shorter than the bract; bractlets exceed- 
ing the glabrous nutlet. 

JUGLANDACEAE. Wa tnut FAmIy. 
Deciduous trees with pinnately compound leaves without stipules. Flowers 

monoecious, appearing after the leaves. Staminate flowers numerous in pendu- 
lous lateral catkins. Pistillate flowers few on short erect terminal catkins. 
Ovary 1 to 3-celled, inferior. Fruit a nut with a dry husk; seed one, deeply 
2-lobed. 

1. JUGLANS L. Watnvt. 

Bark strong-scented. Branchlets hollow, divided into little chambers by 
pithy partitions. Buds nearly naked. Staminate flower with an irregularly 
3 to 6-lobed calyx and numerous stamens. Pistillate flower with a 4-lobed calyx. 
Seed so lobed as to fit the irregularities of the nut. (Latin Jovis, Jupiter, 
and glans, nut.) 

1. J. californica Wats. CALIFORNIA BLACK WALNutT. Shrub or tree, low- 
branching, 10 to 30 ft. high; leaflets 11 to 19, oblong-lanceolate, serrate, 114 
to 4 in. long; nut globose, 4 to 1% in. in diameter. 

Southern California from Santa Barbara Co. to San Bernardino and the 
Sierra Santa Afia. Var. HINDSI Jepson. Trees 50 to 75 ft. high with tall. 
trunks; nuts 1 to 1% in. in diameter—Walnut Creek; lower Sacramento River. 
Also in the Napa Range. 
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BETULACEAE. bBircu Famiy. 
Wind-pollinated deciduous trees or shrubs with alternate simple petioled 

leaves and deciduous stipules. Flowers monoecious, mostly in catkins, flowering 
in late winter before the leaves appear. Staminate catkins elongated, pendu- 
lous, falling after flowering. Ovary 2-celled, one seed in each cell. Fruit a 
l-celled 1-seeded nut or nutlet. 2 

Fruit an acorn-like nut in a foliaceous tubular involucre...................- 1. CoryYLus. 
Fruit a margined or winged nutlet, many in a woody cone...............++..2. MALNUS. 

1. CORYLUS L. HazeEnnvt. 

Leaves thinnish, toothed. Stamens 4 (seemingly 8); filaments forked with 
the undivided portion obsolete in ours; calyx none. Pistillate flowers several 
in a scaly bud, 2 to each bract, each flower eg 2 bractlets; calyx adnate to 
ovary and without limb; style short, stigmas 2, red, slender, elongated. In- 
volucre formed of the enlarged and united bractlets. (Greek korus, a helmet, 
from the involucre.) 

1. C. rostrata Ait. var. californica A.DC. Shrub, 6 to 10 ft. high; leaves 
roundish to obovate, 1144 to 214 in. long; involucre % to 1 in. long; nut sub- 
globose, 6 lines in diameter. 

Hill country, Coast Ranges and Sierra Nevada. Feb.-Mar. 

2. ALNUS Hill. A.Lper. 

Bracts of staminate catkins covering 4 bractlets; flowers 3 in the axil of 
each bract; calyx 4 (or 6)-parted; stamens 1 to 7. Pistillate catkins erect, 
spike-like, ripening into woody cones, the bracts and bractlets united into 
5-lobed scales persistent on the axis; flowers 2 in the axil of each bract; peri- 
anth none; styles 2. (The Latin name.) 

Leaf-margin plane, with small scattered glandular teeth; bracts of staminate catkin 
obtuse; stamens 2, BOMCLINNES ¢ WONEe POIMA nos oes ocie a a ne ae oes oe 1. A. rhombifolia. 

Leaf-margin coarsely toothed, the entire margin with a narrow underturned edge; bracts 
of staminate catkin acute or acutish; stamens 4, rarely 3...............2. A. rubra. 

1. A. rhombifolia Nutt. Wire Auber. Tree 30 to 80 ft. high; bark 
whitish or gray-brown; leaves oblong-ovate or -rhombic, tapering more or less 
to base and apex, 2 to 4 in. long; cones ovoid, 5 to 9 lines long. 

Banks of rivers and living streams; Sierra Nevada cafions; Great Valley; 
Coast Ranges except in narrow coast strip occupied by Red Alder. 

2. A. rubra Bong. Rep ALDER. Tree 30 to 90 ft. high; bark very white 
or white mottled; leaves 2 to 6 in. long, elliptic-ovate, often rusty beneath, 
the coarse teeth again finely toothed; cones oblong-ovoid, *4 to 14% in. long.— 
(A. oregona Nutt.) 

Deep cool cafions or moist flats along the coast: Santa Inez Mts. to southern 
Alaska. Abundant from Marin to Humboldt cos., where it forms pure groves 
of singular beauty in marshy bottoms near the sea. Also called Oregon Alder. 

A. TENUIFOLIA Nutt. Forming shrubby thickets.—Sierra Nevada, 6,000 to 
7,000 ft. 

FAGACEAE. Oak FamMIny. 

Trees or shrubs with alternate simple leaves and promptly deciduous stipules. 
Flowers monoecious, apetalous, appearing with the leaves in the deciduous 
kinds. Staminate flowers in catkins; calyx parted into several lobes; stamens 
4to12. Pistillate flowers 1 to 3 in an involucre of imbricated scales, the in- 
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volucres borne in reduced or short catkins, often solitary, or sometimes 1° or 
2 at base of staminate catkin; ovary adherent to the calyx, 3-celled, 6-ovuled, 
only one ovule maturing, the remaining ovules and the other two cells abor- | 
tive. Fruit a nut borne singly in a scaly cup or 1 to 3 in a spiny bur. 
Fruit an acorn; catkins simple. 

Catkins unisexual, the* staminate’ drooping..;\\7...4. +s saw ee aie been Quercus. — 
Catkins erect, all with staminate flowers, pistillate flowers at base of Meo: of them. 

2. PASANIA. 
Fruit a spiny bur; catkins erect, often branching, unisexual, or with pistillate flowers at 

base of some of the staminate catkins..........eceececececereececes 3. CASTANOPSIS. 

1. QUERCUS L. OAK. 

Trees or shrubs of slow growth, hard wood and usually contorted branches. 
Flowers greenish or yellowish. Staminate catkins pendulous, one or several 
from the lowest axils of the season’s shoot.  Pistillate flowers borne in the 
upper axils of the season’s shoot, the ovary with 3 to 5 styles or stigmas. 
Fruit an acorn, the nut set in a scaly cup. Abortive ovules often discernible 
in the ripe or nearly ripe acorn. (Latin name of the oak.) 

A. Bark commonly gc or whitish, wood light colored; stamens mostly 6 to 9; oes sessile or nearly so; 
rtive ovules mostly towards the base of nut.— White 

fp ae ripe in first autumn; nut glabrous on the inner surface. 

Deciduous trees. 
Branchlets pendulous; acorn cups deep, the nut long and slender; leaves pinnately 

parted with coarsely 2 to 3-toothed lobes; trunk bark dark brown, deeply checked 
into small cube-like or rectangular plates; valleys................eceee 1. Q. lobata. 

dapper ink pendulous; acorn cups shallow; trunk bark white, shallowly checked but 
smoothis 

Leaves dark lustrous green above, rusty or pale beneath, 5 to 7-parted; nut sabglobose 
or oblong-cylindric; mainly North Coast Ranges................-- 2. Q. garryana. 

Leaves bluish green above, pale beneath, oblong, coarsely toothed or entire; nut 
oval, often swollen at or below middle; dry foothills............. 3. Q. douglasii. 

Evergreen shrubs of the chaparral; leaves 34 to 1 in. long. 
Leaves plane or undulate, oblong, entire or unequally spinose-serrate, mainly deciduous 

in late winter; nut oval to cylindric, rounded or pointed at apex....4. Q. dumosa. 
Leaves revolute, equally spinose-dentate, persistent through winter; nut short-cylindric, 

rounded .at) APEKs...6 2.<in.x wee. 2 atone wi wre.o.weirem pha vid in le a 5. Q. durata. 

2. Acorns ripe in second autumn; nut tomentose or hairy within. 

Evergreen trees; leaves commonly 1 to 2 in. long, entire or spinose-toothed, dull green 
above, lead color beneath or with a golden fuzz when young; acorn cup large, typically 
iske a yellow turban: sMmounmtainis) % Vien ser apecole rele elena eiwialoie AK aie halen te 6. Q. chrysolepis. 

Bark dark or black, wood dark or reddish; stamens mostly 4 to 6; stigmas on pe aries: abortive ovules mostly 
towards top of nut; nut tomentose within.—Blac 

Evergreen trees; nut slender-ovate. 
Acorns ripe in first autumn; leaves roundish or elliptic, convex above; coast valleys ~ 

BAG Sy ain, re. a-9. «| u:018 (Posi. 9 iaiyahato de statu sw seigua te Oty in ateee tenes RIS ERA IG kre 7. Q. agrifolia. 
Acorns ripe in second autumn; leaves oblong, obtuse or tapering to the acute apex, 

plane, pale yellowish below; interior valleys. and: hills). ...2c,soee ee 8. Q. wislhizenit. 
Deciduous trees; acorns ripe in second autumn, oblong, obtuse; leaves ws As arted, 

the divisions lobed and bristle-tipped; mountains................s00. kelloggit. 

Q. lobata Neé. VALLEY OAK. Graceful tree commonly i s 75 ft. 
high; leaves 3 to 4 (rarely 6) in. long, 2 to 3 in. wide, green above, paler 
beneath, yellow-veined, pinnately parted to the middle or nearly to the mid- 
rib into 3 to 5 pairs of lobes; lobes most commonly broadened towards the end, 
less frequently pointed, coarsely 2 or 3-toothed at apex, or sometimes entire; 
cup drab-brown, deeply hemispherical, very warty, % to *4 in. deep or more, 
of greater diameter than the nut; nut long-conical, at first bright green, 
later mahogany or chestnut-brown, 1% to 24% in. long, % to *%4 in. thick. 
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The most characteristic tree on the floors of the Sacramento, San Joaquin 
and Coast Range valleys, but not in valleys facing the sea. The round- 
topped crown is often broader than high, its spreading branches finally ending 
in long slender cord-like branchlets which sometimes sweep the ground (whence 
‘* Weeping Oak’’). Called ‘‘ White Oak’’ or ‘‘ Water Oak’’ by settlers and 
Roble by the Spanish-Californians. 

2. Q. garryana Dougl. OREGON Oak. Round-headed tree 25 to 55 ft. 
high, the trunk bark white, thin, superficially checked into small squarish 

_seales; leaves 3 to 4 (or 6) in. long, 1% to 4% in. wide, dark lustrous green 
and nearly glabrous above, rusty or pale, finely pubescent and yellow-veined 
beneath, leathery in texture and pinnately parted into 5 to 7 (rarely 9) lobes 
with mostly deep and often acute sinuses; lobes entire or with 2 or 3 coarse 
rounded unequal teeth; cup very shallow, 6 to 9 lines broad, with tuberculate 
scales; nut bulging beyond the small cup, typically subglobose but varying to 
obovoid or subcylindric, although always rounded at apex, *4 to 1 in. long, 3% 
to *%4 in. thick, its surface polished and shining. 

Chiefly in the higher mountains near the coast: Santa Cruz Mts.; Mt. Tamal- 
pais; northward to Mendocino and Humboldt cos., and far northward to British 
Columbia. Also called ‘‘ Post Oak.’’ 

3. Q. douglasiiH. & A. Buvue OaK. Tree 20 to 60 ft. high, the white 
trunk bark shallowly checked into small thin scales, this characteristic rough- 
ness extending well out to the smaller branches; leaves minutely pubescent, 
bluish green above, pale beneath, 1 to 3 in. long, % to 3 in. wide, mostly ob- 
long to obovate, entire, or coarsely and often unequally few-toothed, or 
shallowly lobed; acorns ripe in first autumn; cup 4 to 6 lines broad, of less 
diameter than the nut and very shallow, the scales developing small wart- 
like processes; nut *4 to 1% in. long, 6 to 10 lines thick, dark or light brown, 
oval in outline but variable, often much swollen just below or at the middle 
or only on one side, or again narrow and tapering to apex. 
Common on hot interior foothills, often the only tree where it grows, or 

associated with Digger Pine or Interior Live Oak: Sierra Nevada foothills and’ 
inner Coast Range, ranging west to the Napa Range, Walnut Creek and 
Monterey Co. Called Mountain Oak and Iron Oak by settlers. 

4. Q. dumosa Nutt. Scrus Oak. Shrub 2 to 8 ft. high, with tough 
rigid branches and branchlets; leaves typically oblong to elliptic or roundish, 
entire or more commonly irregularly spinose-serrate, or sinuate-lobed with 
sharply cut or angular sinuses, *%4 to 1 in. long; cup shallowly or deeply 
saucer-shaped to turbinate, 5 to 8 lines broad, 2 to 5 lines deep, often rusty, 
the scales tuberculate, sometimes so regularly as to suggest a quilted cushion; 
nut oval to cylindric, rounded or pointed at apex, *4 to 1% in. long. 
Common chaparral shrub in the mountains of Southern California, ranging 

northward through both the Coast Ranges and Sierra Nevada, more or less 
abundant in the middle and southerly parts of those ranges, rarer in the 
north (Vaca Mts.; Napa Range; Ukiah). Highly variable in leaf texture and 
outline and in acorn character, both of cup and nut. (See chaparral in 
index. ) 

5. Q. durata Jepson. LEATHER Oak. Low spreading shrub with rigid 
branches, 2 to 5 ft. high; younger branches and leaves densely tomentose; 
leaves oval, dentate with prickly equal teeth, above convex, the margin more 
or less revolute; cup bowl-shaped, 8 to 9 lines broad, 4 to 5 lines high, the 
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scales tuberculate; nut short, thick, cylindric, rounded at apex, 7 to 9 lines 
long. 

San Carlos Range and northward to the Napa Range. 

6. Q. chrysolepis Liebm. - Mau Oak. ‘Tree 20 to 60 ft. high with round- — 
ish or often spreading crown, or frequently reduced to a small shrub; trunk 
bark whitish, rather smooth; leaves 1 to 2 (sometimes even 4) in. long, thick, 
green above, yellow beneath with a fine fuzz or powder, or eventually lead- 
color or dull white, ovate or oblong-ovate, acute at apex, entire, or with entire 
and toothed leaves frequently found on the same twig; typical cup thick and 
round-edged with a fine fuzzy or felt-like tomentum concealing the scales, 
the whole suggesting a yellow turban, but thinnish cups and scanty pubescence 
not concealing the scales occur as frequently; nut ovate, globose, or cylindric, 
rounded at apex or sharply pointed, 1 to 1% in. long, *%4 to 1 in. thick. 

Mountain ridges, slopes and cafions almost throughout California, extremely 
variable in habit and in the acorns. Not occurring in the foothills. Called 
Cafion Oak, Gold-cup Oak and Mountain Live Oak. It furnishes the most 
valuable wood amongst our species, being strong, tough and close-grained. 

Q. VACCINIFOLIA Engelm. Huckleberry Oak. Low evergreen shrub; branches 
slender and pliable, forming broom-like tufts at top of stems; leaves very small, 
mostly entire, no golden fuzz; acorn-cup thin; nut globose-ovate, 4 to 6 lines 
long.—Sierra Nevada, 5,000 to 10,000 ft., often gregarious. 

7. Q. agrifolia Neé. Coast LivE Oak. Low broad-headed tree 20 to 70 
ft. high; trunk bark smooth and beech-like or irregularly fissured; ~- leaves 
roundish, elliptic, sometimes ovate or oblong, usually with spine-tipped teeth 
or sometimes entire, commonly 1 or 2 in. long but varying from % to 4 
in., usually convex above; cup broadly turbinate, 4 to 7 lines deep, usually em- 
bracing only the base of the nut; nut slender, pointed, 1 to 1% in. long, 
5 to 7 lines thick. 

Rich valley floors and rocky hills, abundant from Sonoma and Napa cos. 
to Alameda and Santa Clara cos. and southward to Southern California. En- 
cina of the Spanish-Californians. Called simply ‘‘Live Oak’’ by the people. 

8. Q. wislizenii A.DC. InTERIOR LivE Oak. Round-crowned tree 30 to 
75 ft. high; trunk bark dark, very smooth or sometimes roughly fissured; 
leaves typically oblong (varying to elliptic, ovate or ovate-lanceolate), either 
tapering to apex or rounded, 1 to 2% (or 4) in. long, entire or spiny-toothed, 
green and shining above, pale yellowish green below; cup deeply cup-shaped to 
hemispherical, embracing 4 to 1% the nut, 6 or 7 lines broad, the scales thin, 
red-brown; nut cylindric and tapering to the apex or conical, often streaked 
longitudinally with dark lines converging at the summit, 144 to 1% in. long. 

Dry mountain slopes and fertile valley floors: Sierra Nevada foothills, Great 
Valley and inner Coast Range. Called simply ‘‘Live Oak’’ by the people. 
Var. FRUTESCENS Engelm., is a scrub form in the chaparral on the higher Coast 
Range summits. 

9. Q. kelloggii Newb. CawuirorNIA BLACK Oak. Graceful tree with 
broad rounded crown, 30 to 80 ft. high; trunk bark dark, checked into small 
plates; leaves deeply and mostly sinuately parted with about 3 lobes on each 
side ending in 1 to 3 or more coarse bristle-tipped teeth, lustrous green above, | 
lighter beneath, often white with a fine tomentum when young, 4 to 10 in. 
long and 21% to 6 in. wide; cup large, % to 1 in. deep, % to 1% in. broad, 
its scales thin, with a membranous and sometimes ragged margin; nut deeply 
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set in the cup, typically oblong in outline, rounded at apex, 1 to 144 in. long 
and *4 in. thick, covered at first with a fine fuzz.—(Q. californica Cooper.) 

Mountain slopes and gravelly valleys, Sierra Nevada and Coast Ranges, but 
not near the sea. 

2. PASANIA Mig. TAN Oak. 

Evergreen trees or shrubs with evergreen leaves and erect catkins. Stam- 
inate flowers one in a place, densely disposed in elongated simple catkins; 
stamens 8 to 10, 4 times as long as the 5-parted calyx. Pistillate flowers 1 
in an involucre, the involucres few at the base of some of the staminate cat- 
kins; calyx often with rudimentary stamens; ovary 3-celled. Fruit an acorn, 
the cup with slender spreading scales. (Pasania, native name of one of the 
species in Java.) . 

1. P. densiflora Oerst. Tan Oak. Large tree 50 to 150 ft. high; leaves 
oblong, acute, strongly parallel-nerved beneath, the nerves ending in the teeth 
of the margin, 21%4 to 4% in. long, 1 to 1%4 in. wide; catkins slender, 2 to 4 
in. long; acorns ripe in second awtumn; cup %%4 to 144 in. broad; nut globose 
or short thick cylindric, 1 to 1% in. long, covered with a deciduous close 
woolly coat.—(Quercus densiflora H. & A.) 

Fertile mountain slopes and ridges, associated with the Redwood, or in 
Mendocino and Humboldt cos., most highly developed in the ‘‘ Bald Hills’’ 
country just inside the Redwood Belt. The bark is peeled in large quantities 
for tanning leather. 

3. CASTANOPSIS Spacu. CHINQUAPIN. 

Evergreen trees or shrubs. Catkins slender, erect. Staminate flowers in 
clusters of 3, disposed in elongated simple or sometimes branching catkins; 
calyx 5 or 6 parted; stamens 10 or 12; ovary rudiment present. Pistillate flow- 
ers 1 to 3 in an involucre, the involucres on shorter catkins or sometimes scat- 
tered at the base of the staminate catkins; calyx 6-cleft with abortive stamens 
on its lobes; ovary 3-celled with 2 ovules in each cell; styles 3. Fruit ripe in 
second autumn, the spiny bur-like involucre enclosing 1 to 3 nuts. Nuts ovoid 
or globose, more or less angled, usually 1-seeded. (Greek kastanea, chestnut, 
and opsis, resemblance.) 

Tree with thick rough bark, less commonly a shrub; leaves 2% to 5% in. long; usually 
NMR ANET REC ee en eee et el hls Site isisvovcia, oo 6 0 '6ce@ Ged e'e'b 0 1. C. chrysophylla. 

Shrub, low and spreading, with thin bark; leaves 1% to 3 in. long, usually obtuse..... 
2. C. sempervirens. 

1. C. chrysophylla ADC. Grant CHrnquaPIn. Tree 50 to 115 ft. high 
with the very thick trunk bark broken into longitudinal furrows; leaves oblong, 
tapering to base and also to the apex (commonly abruptly long-pointed), entire, 
dark green on the upper surface, at first golden with a fine tomentum below, 
later light olive-yellow, 214 to 514 in. long, %4 to 1% in. wide, the nerves 
straightish, forking well inside the margin; burs chestnut-like, irregularly 4- 
valved, containing 1 or sometimes 2 subtriangular nuts 4 or 5 lines long with 
hard shell and sweet kernel.—(Castanea chrysophylla Dougl.) 

Deep soil of mountain ridges and slopes from Mendocino Co. (where it is 
associated with the Redwood) north to the Oregon Cascade Mts. Often called 
Chestnut, Red Oak and Bur Oak. Var. MINOR Benth. Golden Chinquapin. 
Shrub 3 to 15 ft. high; leaves with the sides partly folded along the midrib 
(trough-like), very golden below.—Rocky ridges and slopes: Monterey; Santa 
Cruz Mts.; Moraga Ridge; Mt. Tamalpais and north to the Mendocino 
coast, 
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2. C. sempervirens Dudley. Bush CHINQUAPIN. Spreading shrub 1 to 
8 ft. high with smooth brown bark; leaves oblong, acutish at base, acute or 
obtuse at apex, or sometimes tapering upwards from near the base an: there- 
fore lanceolate-oblong, 14% to 3 in. long and 5 to 11 lines wide. 

Arid mountain slopes or rocky ridges: Sierra Nevada (3,000 to 8,000 feet) ; 
Coast Ranges (1,500 to 4,000 feet). 

PLATANACEAE. PLANE FaAMILy. 

Large deciduous trees with alternate ample palmately lobed leaves an 
sheathing stipules; dilated base of petiole enclosing the bud of the next season; 
bark falling away in thin plates. Flowers monoecious, the staminate and the 
pistillate on separate axes, closely packed in separate ball-like clusters dis- 
tributed at intervals along a terminal very slender axis, the inflorescence thus 
appearing moniliform. Receptacles very hairy and individual flowers diffi- 
cult to segregate. Calyx and corolla none. Stamens with long anthers and 
very short filaments densely crowded on a globose fleshy receptacle. Pistils 
with interspersed clavate truncate bracts, crowded on a similar receptacle; 
ovary l-ovuled; style one, filiform, laterally stigmatic. Fruit a coriaceous 
nutlet with tawny hairs about the base. 

1. PLATANUS G..° Pranks TREE: 

The only genus. (Greek platus, broad, referring to the ample leaves.) 
1. P. racemosa Nutt. WerEsTERN Sycamore. Tree 40 to 90 ft. high with 

a massive crown of wide-spreading limbs; leaves 344 to 9 (or 13) in. long, 
commonly broader than long, parted into 3 to 5 broad, spreading fingers or 
lobes; margin entire or with few small teeth; stipules very conspicuous when 
full grown, roundish or angular in outline and encireling or sheathing the stem; 
ball-like flower clusters, 2 to 7 in number, distributed at intervals along a 
pendulous and very slender axis borne at or near the end of a branch; balls 
falling to pieces in the winter, releasing the seed-like nutlets. 
Common and sometimes abundant.in river-bottoms, Sacramento Valley south- 

ward through the San Joaquin and South Coast Ranges to Southern California. 
Individual trees frequently attain great size. The trunks are often remark- 
able for their great divergence from the perpendicular, due to the shifting 
character of the soil in stream beds. 

URTICACEAE. NETtrLe FAmILy. 

Herbs with simple leaves. Flowers small (ours less than 1 line long), green- 
ish, unisexual, clustered, the clusters disposed in catkin-like axillary spikes or 
loose axillary heads. Petals none. Staminate calyx with 4 distinet or nearly dis- 
tinct sepals and as many opposite stamens, the filaments coiled or bent inward 
in the bud so that when released, they fly upwards like a spring, scattering the 
pollen. Pistillate calyx 2 to 4-toothed or -cleft, or of nearly distinct segments. 
Ovary superior, 1-celled, with 1 orthotropous erect ovule; style and stigma 1. 
Embryo straight. Hndosperm oily. Fruit an achene, always enclosed or 
eovered by the calyx. 

Pistillate calyx 4-parted, the segments almost distinct, the inner ones largest....1. Urtica. 
~ Pistillate calyx saccate, 2: tds4-toothed! at ioriicey.. «. 4 sls aie re punctate 2. FIESPEROCNIDE. 

1. URTICA L. NETTLE. 

Annual or perennial herbs with stinging hairs. Leaves opposite, petioled, 
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3 to 7-nerved, serrate, with stipules. Flowers in ours monoecious, clustered, the 
clusters in axillary often branching spikes. Staminate flowers with 4 sepals, 

. 4 stamens and the cup-shaped rudiment of a pistil. Pistillate calyx with the 
sepals unequal, the exterior smaller than the inner and at length enclosing the 
flattened achene; ovary with sessile tufted or almost feathery stigma. Endo- 
sperm scanty. (Ancient Latin name.) 

Pistillate and staminate flowers in separate spike-like inflorescences; the pistillate some- 
what shorter than and in axils above the staminate; perennial. tl 

mermage gray; leaves ovate to lanceolate... oc. oes ese sec e scenes senses 1. U. gracilis. 
Herbage dark green; leaves broadly ovate, cordate at base............2. U. californica. 

Pistillate and staminate flowers mixed in the same cluster; herbage dark ere aaa 
3. U.urens. 

1. U. gracilis Ait, var, holosericea Jepson. CrreEK NETTLE. Stem strict, 
unbranched, 4 to 10 ft. high; leaves long ovate to lanceolate, more or less 
pubescent on both faces or the upper surface green and with scattered bristles 
and the lower surface gray, 3 to 5 in. long; flowers sessile in small clusters, 
these disposed in simple or somewhat paniculately branched spikes; spikes often 
shorter than petioles—(U. holosericea Nutt.) 

Moist valleys, marshes, damp spots in the hills and along creeks; common and 
often abundant throughout California. 

2. U. californica Greene. Coast NeTrTLe. Stem often branched from the 
base, 2 to 4 ft. high, producing stolons; stems and petioles hispid and some- 
what pubescent; leaves broadly ovate, deeply cordate, coarsely serrate, sub- 
glabrous above, shortly pubescent below and often gray, 3 to 4 in. long and 
nearly as broad, or the lower 4 to 7 in. long; spikes simple or paniculately 
branched, mostly exceeding petioles.—(U. lyallii Wats. var. californica Jepson.) 

Low lands near the coast from San Mateo Co. northward to Marin Co. 

3. U. urens L. Smart Nerrite. Erect and simple or branching from the 
base, 1 to 1% ft. high, leafy to the top, very sparingly hispid; leaves elliptic 
or ovate, coarsely laciniate-serrate, 3 to 5-nerved, % to 1% in. long, slender 
petioled; stipules short, about 1 line long; flowers more or less pediceled in 
glomerules, the glomerules in an oblong rather dense spike often shorter than 
the petioles; fruiting calyx with hispid-ciliate margins. 

Native of Europe, now widely naturalized in central and Southern California. 

2. HESPEROCNIDE Torr. 
Annual herbs similar to Urtica. Stipules minute. Staminate calyx with 4 

almost distinct sepals. Pistillate calyx consisting of a membranous flattened 
oblong-ovate sac with a minutely 2 to 4-toothed orifice. (Greek hespera, west 
or western, and knide, a nettle.) 

1. H. tenella Torr. Slender, erect or straggling, 1 or 2 ft. high; stems 
and petioles bristly with scattered hairs, the blades very sparsely hispid; leaves 
thin, ovate, serrately incised, % to 1% (or 2) in. long on slender petioles; 
flowers densely glomerate in the axils, the clusters shorter than the petioles; 
pistillate calyx thin, hispid with hooked hairs, in fruit 14 to less than 1 line 
long; achene with minutely roughened surface. 

Coast Ranges from Napa Valley southward to Southern California. 

PARIETARIA DEBILIS Forst. Annual; leaves alternate, entire, without. stip- 
ules; hairs not stinging; achene ovoid; pistillate calyx tubular, 4-cleft— 
Southern California. 
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POLYGONACEAE,. BuckwHEAT FAMILY. 
Our herbs or low bushes with simple leaves. Flowers small, regular, mostly 

perfect, without petals, and rarely solitary. Stamens 4 to 9, slightly perigy- 
nous. Calyx 5 to 6-cleft or -parted. Ovary superior, 1-celled, l-ovuled and 
bearing 2 or 3 styles or stigmas. Fruit an achene, triangular in all of ours— 
except some species of Polygonum and Eriogonum. 

A. Leaves without stipules, opposite, or in no. 5 mostly radical or alternate; flowers 
borne in an involucre (except no. 2). 

Involucre bract-like, 1-flowered, enlarged in fruit, 2-lobed, 2-saccate on the back; leaves 
Opposite, “broad: «isc vjsie es 6.dlsis 7s, bce th. o & Ola tte Mee CIR ae elt 1. PTEROSTEGIA. 

Involucre none; calyx involucre-like; leaves linear, in whorls............ 2. LASTARRIAEA. 
Involucre tubular, campanulate or turbinate; leaves alternate or in whorls or radical. 

Involucre one-flowered; teeth of the involucre 3 to 6, cuspidate or awned, often hooked. 
3. CHORIZANTHE. 

Involucre two to many flowered and 
Deeply 4 (3 to 5) -cleft, the lobes bearing bristles or awns, or awnless...4. OxYTHECA. 
Four to 8-toothed, the teeth blunt or at least not busily. .o . oe eee La ERIOGONUM. 

B. Leaves with sheathing stipules, alternate; flowers without involucre. 

Sepals 6, the outer 3 reflexed in fruit, the inner 3 erect and enlarging; calyx closing 
about the fruit and persisting as a hardened covering to the achene; flowers mostly 
QISOMM 5 vi isa we vatatielel oud overs tells w lohialle ie merravetees oie te ke te teeth aed aie ts, otto wat > el of olde ola nee 6. RUMEX. 

Shae 5 (or 4), equal and erect in fruit: flowers mostly colored......... 7. PoLyGonuM. 

1. PTEROSTEGIA F. & M. 

Very slender and weak annuals with dichotomous branches and opposite 
leaves. Flowers solitary and sessile, longer than the subtending ‘ involucre. 
Involucres terminal and nearly sessile in the forks, consisting of a single bract,’ 
rounded and more or less 2-lobed, dentate on the margin, in fruit enlarged, 
scarious and reticulated, loosely enclosing the achene and with 2 sac-like pro- 
tuberances on the back. Calyx 6 or 5-parted; stamens as many or fewer than 
the lobes. (Greek pteron, a wing, and stegia, a covering, in reference to the 
involuere. ) 

1. P. drymarioides F. & M. Stems commonly several from the base, usu- 
ally with a branch at each node, diffuse or straggling, a few in. to 1 ft. long; 
leaves roundish or broader than long and notched once or twice at apex or 
even cleft, or distinctly fan-shaped or obcordate, 3 to 6 lines broad, nar- 
rowed at base to a slender but mostly short petiole; flower reddish, less than 
1 line long; perianth-segments oblong-lanceolate. 

Open woods under oaks or in the shade of rock outcroppings: Coast Ranges 
and Sierra Nevada to Southern California. April-May. 

2. LASTARRIAEA Remy. 

Small, fragile annual, diffusely branched from the base. Leaves linear, 
in cauline whorls and in a radical tuft which disappears early. Floral bracts 
in whorls, with hooked awns. Involucre none. Flowers sessile in the forks 
and terminal. Calyx simulating an involuere, tubular, 5 to 6-cleft to the middle, 
the teeth with recurved, hooked awns. Stamens 3, inserted on the throat, with 
a small membranous tooth on each side of the filaments. (Jose Victorino 
Lastarria, 1817-1888, Chilean publicist and writer on the constitutional history 
of Chile.) 

1. L. chilensis Remy. Branches 2 to 8 in. long; floral bracts concealing 
the flowers; perianth 1 to 1% lines long. 

Introdueed from Chile. Antioch; southward to Kern and Monterey cos, 

and Southern California. May-June, 
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3. CHORIZANTHE BE. Br. 

Low, dichotomously branched annual herbs of summer, with rosulate radical 
leaves (which disappear early in the dry season). Cauline leaves opposite or 
ternate, frequently reduced and bracteate, the bracts sometimes unilateral. 
Involueres (in ours) 1-flowered, tubular or funnelform, always sessile, 3 to 6- 
angled or -costate, and 3 to 6- toothed or -cleft; teeth ‘divaricate, cuspidate or 
awned, the awns very frequently with a hooked tip. Flowers pedicellate OF 
nearly sessile, ebracteolate, included within the involucre or the segments pro- 
truding. Calyx 6-parted or -cleft, often colored, never herbaceous. Stamens 
usually 9 (seldom 3 or 6), adnate to the base of the tube. Ovary glabrous. 
Embryo with inflexed or straight radicle. (Greek chorizo, to divide, and 
anthos, flower, on account of the parted perianth.) 

Involucral teeth equal or the three alternate shorter. 
Erect plants. . [ : : 

Calyx-segments equal, nearly distinct; involucre with broad scarious margin...... 
C. membranacea. 

Calyx-segments very unequal, the alternate shorter; involucral margin none...... 
2. C. valida. 

Calyx shortly cleft, segments equal; involucral margin none or scanty....3. C. robusta. 
Erect or diffuse plants; involucral margins pink or white; calyx shortly cleft; segments 

RN ee ic te et ak Pie ah lash w/e wie) apullalone sieheilWiehats, a-w/a sie, 4. C. douglasii. 
Prostrate plants. 
RSE PIE TIE SPRTISIE TIM ein @ ora'e) o\avaiort. = elaine ave. a aale,o.dia\o sie s =o sla eiera ae 3 5. C. polygonioides. 
Calyx-segments equal. 

Pamolncre tistally mareined:s Stamens 9% 22, 2.6 60 6c eisiais sic «ow a pated o's 6. C. pungens. 
PeTperieLe  MOte Mare ined >: SLATICTIS I sc cict's0'<%- sje slo's cies Sispjs's coe ee 7. ©. clevelandii. 

Involucral teeth very unequal, 1 long and 5 very short; prostrate........ 8. C. uniaristata. 

1. C. membranacea Benth. Erect, 6 to 14 in. high, unbranched, or once 
or twice dichotomous at the summit of the stem; herbage lanate throughout, 
floccose in age, the upper surface of the leaves glabrate; internodes about 2 
in. long; leaves 144 to 1% in. long, linear, sessile, or gradually narrowed into 
a short petiole; involucres condensed into dense head-like cymes, these solitary 
in the upper axils and terminating the branches; margin of the involucre 
wholly scarious between the awned teeth; awns slender, uncinate, and strongly 
divergent; flowers 2 or 3, of these 1 or 2 undeveloped or nearly obsolete; 
calyx-segments distinct, broadly obspatulate with long, narrow claw. 

Inner Coast Range from the Vaca Mts. to Mt. Diablo. 
2. C. valida Wats. Erect, 4 to 6 in. high, once or twice di- or tri-choto- 

mously branched; leaves spatulate; involucral teeth or lobes not margined 
but awned; awns mostly straight; inflorescence similar to the preceding; flowers 
pedicellate, partly exserted; calyx-segments oblong, erose-denticulate, hirsute 
along the back on the midvein, very unequal (the alternate only 1% as long.) 

Sonoma; Petaluma; Russian River. Rarely collected. 
3. C. robusta Parry. Stout, erect, 6 to 24 in. high, ternately and dicho- 

tomously branched above, the stem below hearing two or three whorls of spatu- 
late leaves, 2 in. long or less; heads large, dense, mostly terminal or sub-ter- 
minal; involucre with narrow margins or none, teeth mostly uncin.te, the alter- 
nate shorter; calyx cleft 4% the way down, slightly exserted or not at all; 
segments equal, oblong, apiculate. 

Sandy soil at Alameda and near Santa Cruz. 
4. C. douglasii Benth. Erect, with slender diffuse branches from the base 

or more commonly simple below, 3 to 10 in. high, pubescent throughout; rad- 
ical leaves oblanceolate; cauline similar but reduced above, 3 to 6 lines long; 

involucres in small loose clusters, each 114 lines long, densely hairy in the 
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furrows, with pink scarious margins and straight or uncinate awns; calyx- 
segments apiculate, the alternate often emarginate; hairy on the back. 

Santa Cruz Mts. Var. DIFFUSA Parry; has all the cauline leaves reduced to 
narrow or very small bracts and the margins of the involucre usually white. 

5. C. polygonioides T. & G. Dichotomously branched, forming mats 5 to 
10 in. across; bracts in pairs, oblanceolate or obovate, resembling the leaves of 
the radical rosette and becoming smaller towards the ends of the branches; 
involuecres ob-pyramidal, without scarious margin, solitary or in 2s or 3s, the 
tube 1 to 11% lines long, the 3 larger segments as long and with alternating 
short ones at base. 

Napa Range, eastern Alameda Co., Sierra Nevada, and southward to South- 
ern California. 

6. C. pungens Benth. Somewhat slender, villous-pubescent, the branches 
prostrate or at first erect, 2 to 15 in. long, sub-dichotomous; leaves spatulate 
or oblanceolate, 4% to 114 in. long, opposite petioles of the cauline leaves 3 
lines long, those of the radical 9 lines or less; bracts linear or subulate, acerose; 
involucres clustered on short lateral branchlets 2 to 3 lines long, unequally 
toothed, the alternate shorter; teeth of the involucre scarious margined, 
strongly uncinate; calyx narrowed at base, cleft about 44 the way down; seg- 
ments equal, oblong, erose-denticulate at summit, mucronulate; stamens ,9, 
unequal, filaments plainly adnate to the lower part of the tube; styles slender, 
equaling the stamens. 

Sand hills, San Francisco Peninsula southward to Monterey. 
Fevy hos clevelandii Parry. Plants prostrate, branched from the base, 4 to 

16 in. broad, hairy pubescent; radical leaves ovate-spatulate, cauline leaves 
narrow and pungent: involucre with unequal divergent uncinate teeth; outer 
calyx-segments shortly cleft, broadly ovate, erose, the inner narrow and laci- 
niate; stamens 3. 

Eastern Napa Co.; Lake Co. 
8. C. uniaristata T. & G. Stems prostrate, 2 to 6 in. long, with a short, 

soft pubescence; leaves broadly spatulate, the bracts oblanceolate, cuspidate; 
involucres numerous but rather loosely cymose on the branches or sometimes 
densely clustered; involucral teeth not margined but awned; one awn long and 
straight, the others very short and hooked; flowers cream-colored; outer seg- 
ments of the calyx entire, obovate, the inner 1% as long, oblong, crenate ; 
stamens 6. 

Mt. Diablo and through the South Coast Ranges, especially toward the 
interior. 

4. OXYTHECA Nutt. 
Slender annuals with the internodes more or less covered with stipitate 

glands and a repeatedly dichotomous inflorescence. Leaves in a rosette at 
base. Bracts foliaceous and more or less connate, often in 3s. Involucres few- 
flowered, more or less distinetly pedicellate, campanulate or turbinate, 3 to 
5-cleft, the teeth bearing a bristle or awn, or awnless. Flowers mostly exserted. 
Calyx- segments equal, glandular- pubescent on the outside. Stamens 9. Achene 
commonly lenticular. (Greek oxus, sharp, and theke, case, in allusion to the 
spiny involucre.) 

1. O. hirtiflora (Gray) Greene. About 6 in. high, glandular-puberulent; 
leaves oblong-spatulate, with scabrous ciliate margins and a broad red mid- 
vein; bracts hispid; involucres awnless, turbinate, 14 line long, deeply and 
unequally 4-lobed, on erect or nodding pedicels 1 to 3 lines long; flowers 
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3 to 5, yellowish, tinged with red, 1% line long; achenes triangular, exserted.— 
(Eriogonum hirtiflorum Gray.) 

Seott Valley, Lake Co.; Mt. Diablo and Mt. Hamilton; Sierra Nevada. 
O. INERMIS Wats. Bracts 2 or 3 lines long; involucres shortly pediceled, 

4-cleft nearly to the base, awnless; flowers rose-color, 14 line long; inner seg- 
ments smaller and retuse.—Type locality supposedly Mt. Diablo. 

5. ERIOGONUM Michx. 

Annual or perennials with radical or alternate or whorled leaves without 
stipules, those of the inflorescence commonly reduced to bracts. Flowers per- 
fect, involucrate. Involucre 4 to 8-toothed or -lobed, several to many-flowered ; 
pedicels more or less exserted, intermixed with narrow scarious bractlets. 
Calyx 6-parted or -cleft, colored, persistent about the achene. Stamens 9, 
inserted on the base of the calyx. Styles 3; stigmas capitate. Achene tri- 
angular, except in a few species. Embryo straight, in the axis of scanty 
endosperm; cotyledons foliaceous. (Greek erion, wool, and gonu, knee or 
joint, the nodes hairy in some species.) 

A. Involucral lobes becoming reflexed; calyx narrowed to a stipe-like base. 

Involucres turbinate, deeply lobed, disposed in a simple or compound umbel raised on a 
scape-like peduncle from a leafy perennial and more or less woody base; filaments 
hairy below. 

Woody base much branched; leaves obovate to oblanceolate, acute, % to 1 in. long.... 
1. E. stellatum. 

Woody base very short and simple; leaves oblong-ovate, cordate at base, 1% to 2 in. 
AST es eine are laiasefcic tos aisiait ee ENS Sahcheys aiy aaiotns oie ardvarsiehs siete cre semos wea COMPOSITUIN 

B. Involucral teeth erect; calyx not attenuate at base. 

Involucres cylindric-turbinate or prismatic, with erect teeth, always sessile, either dis- 
posed in heads in a cymose panicle or umbel-like inflorescence, or solitary and scat- 
tered along the virgate branches; filaments usually glabrous. 

Sruapby-oleaves with: revolute mareins. .....e<ccececccsscasieccacccs 3. E. parvifolium. 
Herbaceous or mostly so. 

Peduncles scape-like; involucres capitate-clustered; perennials. 
Heads 1 to 3 or 4, large and terminal, or the peduncle forked and umbel-like; 

bractiets) densely yallous-tomentose 7. ..%..20.2-cceecet. sae 4. E. latifolium. 
Heads scattered in an ample cymose panicle; bractlets glabrous........ 5. E. nudum. 

Stems parted from the base or above the base into mostly elongated flowering branches, 
along which the solitary involucres are scattered, rarely 2 to several in a cluster. 

Perennials with short woody stems which are densely leafy. 
Leaves obovate or oblanceolate, acute; bracts all small and triangular........... 

6. E. trachygonum. 
Leaves roundish; lower bracts subfoliaceous..............eecee: 7. E. saxatile. 

Annuals; leaves mostly in a rosette at base. ? 
> Inflorescence somewhat umbel-like, the 2 to 4 rays once or twice di- or tri-choto- 

PAGUS OF el mL ge AGILE Neate rstar - oreloePote either std etetebcvel eo Ss S0e. a6 E. truncatum. 

White-woolly throughout; teeth of the involucre prominent....10. E. gracile. 
Stems and inflorescence glabrous; teeth of the involucre inconspicuous..... 

9. E. vimineum. 
Involucres cylindric, 2 lines long. 

Flowers glabrous; erect and strictly branched.............. 11. E. virgatum. 
Flowers villous on the outside; more or less umbellately branched, sometimes 

“TE PLS NECTAR FSS Ss eee Bee ee eo ae 12. E. dasyanthemum. 
Involucres turbinate, on filiform pedicels; panicle repeatedly dichotomous, commonly leafy 

eRe ERIN MN eee Pe LE Nin gids Susie vig @lelceawies 13. E. angulosum. 

1. E. stellatum Benth. Somewhat tomentose, the leaves densely tomen- 
tose on both sides or glabrate above; peduncles naked from a diffusely branched 
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woody base, the branches leafy, especially at the ends; leaves obovate to oblan- 
ceolate, acute, % to 1 in. long; peduncle naked, 6 to 10 in. high, bearing an 
umbel of 2 to 4 usually elongated and cymosely-divided rays; nodes and lateral 
rays all leafy-bracted; lobes of the involucre nearly as long as the turbinate 
tube; flowers yellow or yellowish, slightly tinged with red on the outside, 2 or 3 
lines long. 

Higher altitudes: Sierra Nevada; summits of high Coast Ranges; Southern 
California. 

2. E. compositum Dougl. Peduncles stout, 6 to 16 in. high from a simple 
short caudex; leaves oblong-ovate, cordate at base, 1144 to 2 in. long, white- © 
tomentose on the under side, the upper surface green and merely woolly-floceu- 
lent; petioles long (114 to 4 in.) ; umbel either simple or compound, the 6 to 9 
rays (often with a blackish band at middle) 14 to 2 in. long, each bearing a 
short several-rayed umbellet, subtended by whorls of  linear-oblanceolate 
leaves; lobes of involucre short; flowers 2 to 4 lines long, cream-color or yellow. 

North Coast Ranges: Mendocino Co. (rare) northward and far northward. 

3. E. parvifolium Smith. Shrub 1 to 3 ft. high, or woody only at base; 
branches densely leafy with fascicled leaves; leaves ovate to oblong-lanceolate. — 
undulate, revolute margined, truncatish at base, dark green and glabrate 
above, densely white-woolly below, 2 to 6 lines long, shortly petioled; peduncles 
mostly short, simple or forked, bearing a few close heads; involucres 6 to 8- 
lobed, many-flowered; flowers white, glabrous; filaments hairy at base. 

Sand-dunes of the coast; Monterey to Southern California. San Fran- 
cisco, (?) introduced. 

E. FASCICULATUM Benth. Flat-top. Bushy shrub with shreddy bark, 2 te 
4 ft. high, with leafy branches ending in a long naked peduncle bearing a 
several-rayed compound umbel or the umbel reduced and capitate; bracts 
linear; leaves linear or oblanceolate, revolute margined, 4% in. long, white- 
woolly below, usually tomentose above; involucres many-flowered; flowers white, 
villous—Abundant on mesas and mountain slopes in Southern California. 
Called ‘‘Wild Buckwheat.’’ It is the third most valued native bee-plant 
after White Sage and Black Sage. 

4. E. latifolium Smith. Stout, tomentose throughout, the indurated 
caudex with short leafy branches; leaves 1 to 2 in. long, oblong to ovate, obtuse 
or acute at apex, rounded or cordate at base, rarely cuneate, the margin often 
undulate and upper surface glabrate with under surface very densely woolly; 
petiole often margined; peduncles erect or ascending, 5 to 12 in. high, very 
stout, not fistulous; bracts triangular; involucres tomentose, 2 lines long, very 
many-flowered, crowded into large heads which are either solitary and terminal 
or few in a simple or nearly simple umbel; flowers glabrous, light rose-color, 
1% lines long; bractlets densely villous-tomentose. 

Rocky cliffs or sandy places along the sea-coast from Humboldt Co. to 
Southern California. 

5. E., nudum Dougl. Trprnacua. Tall and slender, sparingly leafy at 
base; herbage mostly glabrous above; leaves broadly ovate or oblong, obtuse, %4 
to 2 in. long, cordate or abruptly cuneate at base, on slender petioles, undulate, 
densely tomentose beneath, becoming glabrate above; pedunele-like stem (fis- 
tulous and sometimes inflated) and the usually large panicle naked and 11% to 
3 ft. high; involueres 2 or 3 lines long, glabrous or nearly so, usually 3 to 6 in 
each cluster; flowers glabrous (sometimes villous), 1 to 14% lines long, white or 
reddish, sometimes sulphur-yellow. 
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Dry foothills and middle elevations, common in both the Coast Ranges and 
Sierra Nevada. Called ‘‘ Blood-root’’ in Contra Costa Co. and gathered for 
medicinal purposes. Var. OBLONGIFOLIUM Wats. Leaves broadly oblong, 1 to 
214 in. long, abruptly contracted to slender petioles 3 in. long; perianth usually 
somewhat pubescent on the inner lobes.—Napa Co. and northward. 

6. E. trachygonum Torr. Stems several to many, erect, 6 to 11 in. high, 
very leafy, from a much branched woody base; leaves obovate or oblanceolate, 
acute, white-tomentose on both faces, short-petioled, 3 to 6 lines long, often 
with smaller ones fascicled in the axils, or the lowermost twice as long with 
longer petioles; inflorescence short-peduncled, once or twice dichotomous, the 
branches erect; lower involucres scattered, the upper approximate, campanu- 
late-tubular, prominently but obtusely angled and woolly between the angles; 
flowers 214 lines broad; sepals white with a green midrib, the inner longer 
than the outer—(E. wrightii Torr. var. trachygonum Jepson.) 

Dry gravel beds of the larger interior streams: inner Coast Ranges. 
7. E. saxatile Wats. Tomentose throughout, becoming flocculent, 8 to 16 

in. high, the base of the peduncles or caudex densely leafy; leaves roundish, 
both sides with a dense, often felt-like tomentum, 3 to 8 lines broad, short- 
petioled; peduncle 3 to 5 in. high, the branches of the inflorescence short 
and spreading; bracts (especially the lower) subfoliaceous, triangular or 
oblong, acute; involucre 114 to 2 lines long, its teeth acute; flowers yellowish 
or rose-tinted, 2 lines long; sepals all spatulate-oblong and carinate, about 
equal. 

Southern California, north in the Sierra Nevada to North Fork Kaweah 
River and in the Coast Ranges to the Santa Lucia Mts. * 

8. E.truncatum T. & G. Slender thinly tomentose annual 1 ft. high, with 
many stems from the base; leaves obovate or oblong-oblanceolate, with undu- 
late margin, 1 in. long, attenuate to a slender petiole usually quite as long; 
peduncle short, bearing a leafy-bracted umbel-like inflorescence of 4 to 6 elon- 
gated rays, which are loosely once or twice di- or tri-chotomous; bracts almost 
minute; involucres solitary or 2 to 4 in a cluster, tomentose, oblong-turbinate, 
2 lines long; flowers light rose-color, 1 line long. 

Mt. Diablo region from Marsh’s Ranch north to Antioch. 
9. E.vimineum Dougl. Glabrous or at least not tomentose, unless at 

the very base, erect, 9 to 18 in. high, much branched from near the base, the 
branches elongated and virgate, with the lower commonly in whorls of 4 or 5; 
lower forks often leafy; leaves obicular to broadly ovate, 3 to 10 lines broad, 
greenish, reddish, or yellowish, white tomentose below; margin undulate, at 
least in age; the petioles as long or longer; involucres very narrow, 1 line long; 
flowers rather few, rose-color, or yellowish, 1 line long; outer sepals obovate, 
inner oblong. 

Coast Range hills, especially slopes near rocky outcroppings. Var. CANINUM 
Greene. Stems numerous from the base, repeatedly di- or at first tri-chotomous, 
procumbent or very diffuse, sometimes erect and branching only above the 
base; inflorescence and stems reddish; involucres mostly at the ends of the 
short branches or sessile in the forks.—Oakland Hills; Marin Co. 

10. E. gracile Benth. Floccose-tomentose throughout, somewhat strict 
and narrowly panicled, or more diffuse, 5 to 11 in. high; leaves oblanceolate 
or broadly oblong, attenuate to a slender petiole, 1 to 1144 in. long or less, 
tomentose on both sides or less so above; bracts more or less elongated or 
somewhat foliaceous; involucres 1 line long or less, broader above, with rigid 
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acute, and rather prominent teeth, often dark brown; flowers white, rose-color 

or yellowish, *4 line long. ; 

Dry interior plains, valleys and low hills. 

11. E. virgatum Benth. Tomentose throughout, stem slender, erect, simple, 
or the few branches strict, 1 to 2 ft. high; leaves rosulate at the base, oblanceo- 

late, an inch or two long, on slender petioles, the margin usually undulate; 

involueres rather remote, tomentose, cylindric, 2 lines long; bracts lanceolate, 

shorter than the involucres; flowers 1 line long, buff or sulphur-yellow. 
Stream beds at low altitudes: Coast Ranges and Sierra Nevada. 

12. E. dasyanthemum T. & G. Plants clothed with a thin coat of tomen- 
tum which is soon deciduous, 1 to 2 ft. high, more or less umbellately branch . 
ing from or near the base, and often very bushy in habit; leaves roundish, 
plane, tomentose below, less so above, 1% to 114 in. long, abruptly contracted 
to a slender petiole as long or half as long; involucres rather remote, cylindric, 
2 lines long, tomentose between the callous ribs; flowers few, scarcely exserted, 
white or rose-color, densely villous on the outside. 

Vaca Mts. to Clear Lake. Var. JEPSONII Greene in herb. Lower branches in 
whorls of 3 to 5; lower leaves 2 in. long; panicle ample; flowers deep red. 
—Vaca Mts. 

13. E. angulosum Benth. Gray tomentose or nearly green, 3 to 14 in. 
high, diffusely branching from near the base, and repeatedly dichotomous, the 
plants frequently broader than high; branches 4 to 6-angled; radical leaves 
roundish to broadly oblong or lanceolate, commonly undulate, 4% to 1 in. long, 
on rather short petioles; upper leaves oblong to lanceolate or oblanceolate, ses- 
sile or nearly so; involucres on filiform pedicels 3 to 8 lines long, mostly in the 
forks or terminal, hemispherical, 1 to 2 lines broad, many-flowered, glabrous 
or minutely glandular, bractlets mostly firm and dilated; calyx-segments pink 
with a red-purple midvein running nearly to the apex, 1% line long, nearly 
glabrous; outer segments ovate, concave, the inner oblong-lanceolate. 

South Coast Ranges and San Joaquin Valley to Southern California, common. 
OXYRIA DIGYNA Campt. Mountain Sorrel. Alpine perennial herb; leaves 

round-reniform, long-petioled, mostly radical; sepals 4; achene surrounded 
by a broad wing and thus orbicular in outline.—Sierra Nevada, 7,000 to 
10,000 ft. 

6. RUMEX L. 

Weed-like herbs, ours perennial (except no. 9). Leaves mostly in a basal 
rosette, those on the stem alternate, the petioles with somewhat sheathing 
stipules. Flowers mostly greenish, sometimes reddish or yellowish, pediceled 
and borne in usually crowded whorls along the branches of the panicle. Calyx 
of 6 nearly distinct sepals, the 3 outer spreading or reflexed, the 3 inner larger, 
continuing to grow after flowering and hugging the achene, 1 or more of them 
in many of our species bearing a wart or callous grain on the back. Fruits, 
therefore, more conspicuous than the flowers. Stamens 6. Styles 3, short; 
stigmas tufted (wind-pollinated) and maturing before the stamens. Achene 
triangular. (Old Latin name used by Pliny.) 

Leaves hastate; flowers dioecious; sepals without callous grain, not reticulated and not 
longer than the achene; pedicels not jointed; roots red, scentless.—SoORRELS......... 

: 1. R. acetosella. 
Leaves never hastate; flowers perfect or some staminate on the same plant; inner sepals 

commonly reticulated, in fruit becoming much longer than the achene; pedicels 
jointed; roots yellow, scented, bitter.—Docks. 

Inner fruiting sepals entire (or nearly so) and 

o Bie 
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Without callous grains, 4 to 6 lines long; joint of the pedicels not prominent....... 
: 2. R. occidentalis. 

With callous grains (or 1 or 2 of the sepals naked), 1 to 2% lines long; pedicels 
prominently jointed near the base. <. 

Leaves strongly undulate, elliptical to oblong-lanceolate; fruiting sepals with a broad 
mut merderine tHe CANONS, PraWlins o6)l 5 ae cca bas nine a tence Ws 3. R. crispus. 

Leaves slightly undulate, mostly oblong or ovate; callous grain nearly covering 
fruiting sepal, leaving only a narrow wing.............. 4. R. conglomeratus. 

Leaves plane, mostly lanceolate; fruiting sepal triangular, usually much larger than 
Pare en CALOUS Se LAIN Ale a eieremt siete aoe Hade eha w'a'd mle. d cic ciate ciate wielets 5. R. salictfolius. 

Inner fruiting sepals with very prominent slender teeth or bristles; callous grains 1 
to 3. 

Perennial; flowering branches elongated and 
Spreading at wide angles; pedicels jointed near the middle........ 6. R. pulcher. 
Seperect:. pedicels jointed near the Base ...i oc. se wie sie oie owe aes 7. R. obtustfolius. 

Annual; flowering branches usually short, the whorls mostly spicate-crowded; pedi- 
Reise miteds teats fhe | DASCE ye aieke = tee wiatcis ste sie wiee a © ole! eiala as aha 3? 8. R. persicarioides. 

1. R. acetosella L. SHEEP SorREL. Stems tufted, commonly 9 in. high; 
lower leaves hastate, the upper reduced or the branches leafless and ending 
in the reddish (pistillate) or yellowish (staminate) panicle; pedicels as long 
or twice as long as the flowers; staminate flowers 1 line long or less, the pistil- 
late rather smaller. 

Naturalized weed; common. The green leaves are very acid. 
R. HYMENOSEPALOUS Torr. Canaigre. Stem 2 ft. high, nearly simple, aris- 

ing from a cluster of 2 to 12 tuberous or dahlia-like roots and ending above 
in a dense panicle % to 1 ft. long; leaves oblong or tapering to each end, 
slightly succulent, somewhat wavy-margined, 1% to 1 ft. long; sheathing stipules 
conspicuous; pedicels jointed near the middle, % to nearly as long as the 
fruit; inner sepals membranous and rosy in fruit, ovate, cordate at base, 4 to 6 
lines long—Dry sandy washes and sandy plains from Kern Co. and Nipoma 
southward; most abundant on the San Fernado and San Bernardino plains, 
thence eastward to Arizona and New Mexico. Roots used in tanning leather. 
The plants do not, however, do well in cultivation, irrigation decreasing the 
amount of tannin. The leaf-stem is used as a substitute for rhubarb, whence 
the names Wild Rhubarb, Wild Pie-plant and Sour Dock. 

2. R. occidentalis Wats. WESTERN Dock. Erect, glabrous, stout, and 
nearly simple, 3 or 4 ft. high; leaves somewhat fleshy, oblong-ovate or ovate- 
lanceolate, truncate or subcordate at base, mostly narrowed toward the apex, 
the blade 16 in. long or less, the petioles of the radical leaves longer than the 
blade; panicle strict, mostly very dense, 1 ft. long or more, leafless or with a 
few small leaves below, rosy in fruit; pedicels 3 to 6 lines long, obscurely 
jointed below the middle, as long or longer than the fruit; inner fruiting sepals 
broadly ovate, subcordate. 

Marshes bordering San Francisco Bay. 

3. R. crispus L. Curiy Dock. Stem stoutish, commonly 2 ft. high; leaves 
bluish-green, very wavy-margined, elliptical to oblong-lanceolate, 10 in. long 
or less, the petioles 1 or 2 in. long; flowering branches strict with few leaves, 
the whorls dense, mostly crowded and red-brown in fruit; pedicels twice as 
long as the fruit, tumidly jointed near the base; inner fruiting sepals broadly 
ovate, 2 to 2% lines long, all with smooth, callous grains, rarely 1 or 2 naked. 

Very common naturalized weed in low or neglected lands. Stem from a tap- 
root as also in nos. 2 and 5 to 8. The half-fleshy root has astringent and tonic 
properties. Blade more or less decurrent on the petiole in this and the next. 

4. R. conglomeratus Murr. GREEN Dock. Stems slender, mostly clustered, 
3 to 4 ft. high; leaves ovate or mostly oblong, slightly undulate, 4 in. long, 
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reduced above; flowering branches slender, erect very long (1% to 1% ft.), 
naked or with a lanceolate or ovate leaf subtending some or all of the remote 
whorls; pedicels as long as, or rather shorter than the fruit, tumidly jointed 
near the base and geniculate; fruit about 1 line long, the inner sepals oblong 
with callous grains mostly 3 and smooth. 

Naturalized: abundant in lowlands about San Francisco Bay and southward 
to Southern California. 

5. R. salicifolius Weinm. WuitLtow Dock. Commonly tufted, 2 ft. high; 
leaves 11% to 5 in. long, plane, glaucous, lanceolate, acute at both ends; flower- 
ing branches short (2 or less commonly 4 in. long), the lateral mostly divari- 
cate; whorls dense, crowded, leafless, or 1 or 2 lower whorls remote and leafy; 
pedicels rather shorter than the fruit, jointed near the base and recurved but 
not geniculate; inner fruiting sepals triangular or triangular-ovate, pink-red, 
1 or 2 lines long, the white callous grains variable in number, smooth or pitted. 

Wet places in valley lands, widely distributed. Sometimes called ‘‘ White 
Dock’’ and readily recognized by its whitish willow-leaved foliage. 

6. R. pulcher L. FtppLte Dock. Stem slender but rigid, widely parted 
into zigzag branches; leaves oblong or fiddle-shaped, 3 to 5% in. long, 
petioled; flowering branches simple, divaricate, sparsely leafy, the dense 
whorls remote or at least distinct, red-brown in fruit; pedicels about equaling 
the fruit, tumidly jointed in the middle; inner fruiting sepals with 5 to 10 
awn-like teeth on each side; callous grains 1 to 3. 

Naturalized weed; waysides and vacant lots in towns, common. 
7. R. obtusifolius L. Brrrer Dock. ‘Tall, slender, 3 ft. high or more; 

leaves ovate-oblong to oblong-lanceolate, somewhat undulate, acute or obtuse, 
truncate or cordate at base, 6 in. long or less, long-petioled; flowering branches 
in a rather strict panicle, leafless or with a few little-reduced leaves at the 
base; whorls loose, not crowded, the lower remote, pedicels slender, 1 to 2 times 
as long as the fruit, tumidly jointed toward the base; inner fruiting sepals 
ovate-deltoid, 144 to 3 lines long, with 3 to 5 thin triangular or subulate 
teeth on each side; grain 1 only or with 2 other small ones. 

Introduced species in low lands about San Francisco Bay. 

8. R. persicarioides L. GoLpEN Docx. Stems soft and fistulous (at least 
below), prostrate or erect, seldom more than 1 ft. high; herbage yellowish 
green, minutely pubescent; leaves oblong or lanceolate, truncate or subcordate 
at base, acute at apex, a little undulate, 2 to 4 in. long, rather short-petioled; 
flowering branches with scattered subequal leaves, the whorls mostly crowded 
or the lower remote; pedicels very unequal, tumidly jointed at base; inner 
fruiting sepals 4 to 114 lines long, acutely produced at apex with 2 or 3 awn- 
like teeth on each side; callous grains 3; fruit almost bur-like-——(R. maritimus 
of Bot. Cal.) 

Wet places by lakes or streams or in marshy lands. 

7. POLYGONUM L. KNorweEep. 
Herbaceous or suffrutescent plants, some of them hydrophytes. Leaves entire, 

alternate, with scarious sheathing stipules (‘‘sheaths’’), these entire, ciliate 
or lacerate. Flowers white, red or greenish, on jointed pedicels. Calyx red, 
white, or sometimes greenish, in all ours 5-cleft or -parted, the divisions erect 
in fruit. Stamens 4 to 9. Styles 2 or 3. Achene lenticular or triangular, 
enclosed in the fruiting calyx. Embryo eurved, lying in a groove at an angle 
of the endosperm, (Greek polus, many, and gonu, knee, on account of the 
nodose zigzag stem of many species.) 
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Flowers in axillary clusters, either widely separated or crowded into a terminal spike- 
like raceme, with foliaceous bracts; stamens mostly 8, the filaments or some of them 
often dilated at the base; achene triangular; leaves mostly narrow and lanceolate or 
linear, jointed upon a very short petiole adnate to the short sheath of the scarious 
stipules. —Subgenus AvicuLarRIA. 

Perennial and more or less suffrutescent. 
Flowers several in a cluster, crowded at the ends of the branches; stipules con- 

spicuously lacerate; lenpes axeyolite if oie les bea eek oe 1. P. paronychia. 
Flowers 1 or 2 in each axil, less crowded; stipules 2-lobed, the lower lobe lacerate; 

(etyGS ES) 6A eee err see sire Sk CONE G et eee Sadie aes 2. P. bolandert. 
Annuals. 
Beane Branches: leary. £0° the ENS sto: stocker crore osc w'olaibive sie 6! nln Slsiete. ode 3. P. aviculare. 
Erect; leaves diminishing upwards and becoming bract- like, the branches terminating 

ferme te) OF leSS 1O0SE SPIKES... Jc. c% cnc scnwe asst cae sincess 4. P. spergulariaeforme. 
Flowers spicate, solitary in the axils, the internodes very short; stamens 8; achene 

triangular; leaves very narrow, not jointed to the lacerate stipule; ours slender wiry 
brittle annuals.—Subgenus DvRrRavia. 

Plants 3 to 7 in. high; flowers in terminal or axillary spikes........5. P. californicum. 
Plants 1 to 2 in. high, flowering even from the base; leaves 1 to 2 lines long....... : 

6. P. parryi. 
Flowers in dense spike-like racemes (usually geminate or paniculate), with small scari- 

ous bracts; calyx 5-parted, appressed to the triangular or lenticular achene; stamens 
4 to 8, filaments filiform; leaves ample, not jointed to the petiole.—Subgenus 
PERSICARIA. 

Spikes solitary or sometimes 2; flowers red; stamens 5, exserted; achene lenticular; 
mostly aquatic perennials. 

Leaves mostly elliptical or oblong; spikes oblong or ovate, % to 1 in. long........ 
7. P. amphibium. 

Leaves ovate-lanceolate; spikes more elongated, 1 to 3 in. long...... 8. P. muhlenbergit. 
Spikes several to many, geminate or more or less paniculate; stamens 6 to 8, included; 

achene either lenticular or triangular. 
Sheathing stipules naked in AES; spikes often drooping; sepals white or flesh-color; 

eR EFTEY Sais ASATICIAL > arch.) ous Sehere iat inke ie cece © osc etene e.cke oic'e See Woes ete 9. P. lapathifolium. 
Sheathing stipules fringed with | bristles; spikes erect. 

Sepals pink, red or greenish; spikes not interrupted; stamens generally 6; annual. 
10. P. persicaria. 

Sepals greenish and ahs oe Sea <a eee stamens 8; perennial of 
MIAESHVS, DIACES ole: c's Sh fotetoiniehc: oie is al tee & = G's aisles sinc, 0 Bidar eve syesets -11. P. punctatum. 

Flowers in loose panicled racemes: stamens ~ 8: " achene triangular; leaves cordate; 
twining plants.—Subgenus TINIARIA. 

Wik Gs ae i eeats oteatels cicterciet ais ate wc Doo04- Arye ae cece An oa Seatac 12. P. convolvulus. 

1. P. paronychia C. & S. Stems from large woody rootstocks, suffrutes- 
cent, prostrate or ascending, 1 to 3 ft. long; branches leafy above, below 
clothed with old sheaths; sheaths large, 4 to 6 lines long, brown and 5-nerved, 
the margin freely lacerate above, persistent, the segments becoming hair-like 
in age; leaves linear-lanceolate, 5 to 8 (or 11) lines long, acute, the margin 
revolute; flowers about 3 in an axil, on short pedicels, densely crowded at the 
ends of the branches in short, more or less leafy spikes; sepals white or rose- 
color, oblong-ovate, 3 lines long; stamens 8. 

Sandy hills near the coast: San Francisco and northward. Sepals centrally 
and pinnately green-veined, the pinnae tooth-like. 

2. P. bolanderi Brewer. Stems many, erect, suffrutescent below or aris- 
ing from a woody taproot, 5 to 10 in. high; sheathing stipules scarious, 2- 
lobed, the lower lobe finely lacerate, persistent; leaves narrowly linear to subu- 
late, acute or cuspidate, 2 or 3 lines long, not revolute; flowers 1 or 2 in the 
axils on the branchlets, involucrate with a sheath-like scarious bract on the joint 
of the very short pedicel, 1%4 lines long; calyx 5-parted; sepals white or 
rose-color, with a green midrib, oblong-ovate, slightly spreading; stamens 
8 or 9, included. 

Rocky outcroppings, exact localities known only in the Napa and Mt. Hood 
ranges. July-Sept. 
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3. P. aviculareL. Wire Grass. Yarp Grass. Stems wiry, minutely 
striate, prostrate, often several feet long, flowering from the base; herbage 
glabrous and green; leaves oblong, acute, 3 to 6 lines long; flowers on very 
short pedicels, 2 lines broad when expanded; calyx cleft, the oblong lobes white 
with a green center; stamens 8, the 3 inner with dilated bases; styles 3, very 
short; achene ovoid, dark brown, minutely granular. 

Naturalized from Europe: common in hard, especially beaten soils, and 
sometimes in cultivated lands; flowering through the dry season and until 
after the rains break. 

4. P. spergulariaeforme Meisn. Annual, much branched and somewhat 
(liffuse, or sparingly branched and more strictly ereet, 4 to 13 in. high; sheaths 
with a short mostly scarious base and lacerate summit; leaves linear or oblan- 
ceolate, 1-nerved, acute, 6 to 13 lines long; spikes 4 in. long or less, very 
slender, the flowers much scattered below, crowded above; calyx rose-color or 
white; stamens 8, included, the filaments hardly dilated at base; style as long 
as the ovary, 3-parted.—(P. coarectatum Dougl.) 

Dry hills: northern Sonoma Co., Mt. St. Helena, and northward to the Mt. 
Shasta region. Oct. 

5. P. californicum Meisn. Annual, 3 to 7 in. high; diffusely branched 
just above the base, the stems slender and wiry, the ultimate branches elon- 
gated and floriferous; herbage glabrous, but the brownish stems striate and 
minutely scabrous; leaves linear to filiform, cuspidate, 3 to 6 lines long, not 
jointed to the sheathing stipules which are deeply lacerate-fringed and imbri- 
cated on the upper portion of the very slender and elongated spikes; bracts 
subulate, 1 or 2 lines long; flowers solitary and sessile in each axil; sepals 
white with rose-colored midvein; achene narrowly lanceolate, slightly exserted; 
styles slightly divergent. 

Dry hills: North Coast Ranges; Sierra Nevada. 
6. P. parryi Greene. Dwarf compact annual, commonly branching from 

base, 1 to 2 in. high; stems rigid and brittle, bearing flowers even to the 
base; leaves narrowly linear, acute, cuspidate, 1 to 2 lines long; stipules so 
extremely lacerate as to appear cottony, and often hiding the flowers; flowers 
solitary and sessile in the axils, the bract broad, laciniate to the middle; 
stamens included; style 3-parted; achene triangular. _ 

Sierra Nevada; higher North Coast Ranges, Howell Mt. and northward. 

7. P. amphibium L. Warer Persicaria. Aquatic glabrous perennial 
with stout stems not branching above the rooting base; leaves floating, ellip- 
tical to oblong or oblong-lanceolate, truncate or rounded at base, 2 to 7 in. 
long on petioles % to 2% in. long; sheaths leaf-bearing at about the middle; 
spike terminal, dense, ovate or oblong, 4% to 1 in. long, on a commonly short 
peduncle; calyx bright rose-color, 114 to 3 lines long, the 5 stamens and 2-cleft 
style exserted; achene lenticular, smooth. 

Ponds and lakes in the Coast Ranges and Sierra Nevada and also in sloughs 
of the interior valleys. Far northward and eastward. Often terrestrial and 
almost equally successful as a land or water plant. Var. HARTWRIGHTI Bissel. 
Differing in its’ rough-hairy sheaths which are ciliate and usually with an 
abruptly spreading herbaceous margin.—Sierra Nevada and far eastward (P. 
hartwrightii Gray). 

8. P. muhlenbergii Wats. Perennial, aquatic or in half dry places; leaves 
and upper portion of the simple stem appressed-hirsutulose or scabrous, the 
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peduncle glandular with short hairs; leaves thin, ovate-lanceolate to lanceolate, 
acuminate or even attenuate, usually rounded at base, 3 to 8 in. long, the 
petioles 1 to 3% in. long; spikes 1 to 3 in. long, often in pairs; calyx rose- 
color or pink, 5-parted to the middle; stamens 5, exserted; style 2-cleft; achene 
lenticular. 

Lakes and sluggish streams from the coast to the Sacramento Valley and 
far northward and eastward. 

9. P. lapathifolium L. Common KNoTweEEp. Annual, commonly stout, 
1 to 4 ft. high, branching, glabrous except a very scanty glandular pubescence 
on the peduncles and a scabrous pubescence on the leaf-margins; leaves broadly 
lanceolate, attenuate upward from near the base and mostly long-acuminate, 
cuneate at base and short-petioled, 4 to 5 in. long; spikes axillary and ter- 
minal, oblong and erect or linear and nodding, 1 in. long or more; calyx white 
or flesh-color, 1 line long; stamens 6, included; styles 2 or 3-parted; achene 
lenticular or rarely triangular—(P. nodosum Pers.) 
Common along streams or in marshy lands, often whitening great areas. 

Aug.-Sept. 

10. P. persicaria L. Lapy’s THumB. Resembling P. lapathifolium but 
the sheaths and bracts conspicuously ciliate; leaves sub-sessile; spikes shorter 
and erect; stamens generally 6, included; style 2 or 3-parted. 

San Francisco. Widely distributed in North America and the Old World. 
11. P.acre H.B.K. Dorrep SMartT-wEED. Perennial, rooting and de- 

cumbent at base, erect and branching above, 2 to 5 ft. high, glabrous or the 
margin of the leaves scabrous; leaves lanceolate to linear-lanceolate, acumin- 
ate, attenuate to a very short petiole, 2 to 3 in. long; sheaths and the short 
bracts mostly bristly-ciliate; inflorescence a panicle of spike-like racemes, 
these loose and filiform, 1 to 3 in. long, erect on long peduncles; calyx greenish, 
conspicuously glandular, 5-parted, 1 line long; stamens 8, included; styles 
2 or 3-parted to the base; achene lenticular or triangular.—(P. punctatum 
Ell.) 
Common in low and especially marshy ground or in moist mountain meadows. 

Sept. An important bee-plant along the Sacramento River (Yolo and Colusa 
cos.), the honey yield as heavy as from alfalfa (M. C. Richter). 

12. P. convolvulus L. Biack BINDWEED. Twining or trailing, the 
stems 1 to several ft. long; herbage glabrous, pale green; leaves 1 to 2 in. long, 
ovate, sagittate at base, acuminate at apex; flowers either in axillary clusters 
or disposed in a raceme; calyx 5-cleft, in fruit minutely scurfy and closely 
investing the black achene which is 2 lines long. 

Introduced from Europe: region of Mt. Shasta; San Francisco. 

CHENOPODIACEAE. Goosreroot FAaminy. 

Herbs or shrubs, mostly halophytes, very often succulent or scurfy, with 
alternate or rarely opposite leaves, or leafless. Flowers small (1 or 2 lines 
long), perfect or unisexual with an herbaceous calyx of 5 or fewer sepals, 
or in the pistillate flower the calyx sometimes absent. Stamens as many as 
the sepals, and opposite them or fewer, distinct. Ovary superior, 1-celled, 
containing a single ovule, becoming in fruit an achene or utricle. Styles or 
stigmas 2 or 3. Embryo annular and surrounding the mealy endosperm, or 
spiral and the endosperm lateral or wanting. Nitrophila has a scarious calyx 
and stamens not distinct. 
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A. Stems leafy. 
1. Leaves all opposite. 2 

Flowers perfect; stamens united at base into a perigynous disk.......... 1. NITROPHILA. 

2. Leaves all or mostly alternate. 

Leaves plane, membranous or fleshy. 
Flowers perfect; calyx 5-cleft or -parted. 
Ovary partly inferior... 6s .c6sncaens sc awww > v pelle ain ene ates ene eee 2. Beta, 
Ovary ~SUPETIOT . vs cis ‘oes 0 5 sc vo wie ene, ope cle arwie soe NeRoTens erat eee eter ene 3. CHENOPODIUM. 

Flowers perfect or pistillate; calyx urceolate, 3 to 5-toothed............ 4. RouBIEVA. 
Flowers unisexual; staminate calyx 4 or 5-parted; calyx of fertile flower none, the 

pistil enclosed by 2. Dbfactss, s.- s/in ses as vss die te hale ohn teins See ee 5. ATRIPLEX: 
Leaves subterete, linear; flowers perfect or gyno-monoecious..............-. 8. SUAEDA. 

B. Stems with the leaves reduced to mere scales. 

Flowers perfect, immersed by 3s in the depressions of a fleshy cylindrical spike and 
Spirally arranged; calyx 4 or 5-cleft; shrub with fleshy jointed alternate branchlets. . 

6. SPIROSTACHYS. 
Decussately opposite; calyx bladder-like; herbs with stout fleshy jointed stems.......... 

SALICORNIA. 

1. NITROPHILA Wats. 

A low perennial glabrous herb with fleshy opposite amplexicaul leaves and 
axillary perfect flowers. Calyx of 5 (rarely 6 or 7) equal erect concave and 
carinate sepals. Stamens equal in number, united at base into a narrow yellow- 
ish disk. Style longer than the sub-globose ovary; stigmas 2. Utricle 1- 
seeded, indehiscent, beaked by the persistent style, included within the econ- 
nivent sepals. (Greek nitron, carbonate of soda, and philos, fond of, these 
plants loving alkaline soils.) 

1. N. occidentalis Wats. Stems decumbent, oppositely branching, 4 to 
14 in. long; root about the size of a pencil, penetrating vertically (and often 
maintaining a uniform size) to a depth of 2 ft. or more; leaves linear, sessile, . 
14 to 1 in. long, the floral mostly 3 to 6 lines long, triangular, mucronate; 
flowers solitary in the axils of the opposite leaves and bibracteate, or often 
2 to 3 with the central one frequently bractless and the lateral often pedicel- 
late; sepals imbrieated, pinkish or whitish, chartaceous, 1 line long; stamens 
\% the length of the sepals and opposite them; ovule attached to base of ovary 
on a long funiculus. 

Moist alkaline areas, often on the black alkali: lower Sacramento, more 
common southward through the San Joaquin. 

2. BET AMG, 

Robust glabrous biennials with large fleshy roots and alternate leaves, the 
radical large and long-petioled, the floral reduced and sessile. Inflorescence 
spicate. Flowers perfect, greenish white, in sessile axillary clusters, these 
forming spikes disposed in a leafy panicle. Sepals 5, sometimes costate dor- 
sally. Stamens 5, opposite the sepals, perigynous; filaments frequently con- 
nate at base. Ovary sunk in the succulent base of the perianth and partly in- 
ferior; styles 2 or 3, short, stigmatose on the inside. Fruit included in the 
at length much indurated calyx. Embryo annular. (Perhaps Celtic, bett, 
red, on account of the color of the root.) 

1. B. vulgaris L. Beer. Root biennial, 11% to 2 in. in diameter, 3 to 
6 in. long, tapering downwards; stems stout, 2 to 4 ft. high, paniculately 
branched above; leaves 6 to 9 in. long, oblong or oval, undulate; cauline 
smaller, ovate-lanceolate; seed rugose. 

Marshes at Alvarado; Petaluma. An escape from gardens. June. 
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3. CHENOPODIUM L. GoosEroot. PIGwEeEp. 

Annual or perennial herbs, frequently white-mealy or glandular, with alter- 
nate petioled leaves. Flowers perfect, greenish, bractless and sessile, clus- 
tered in axillary or terminal spikes. Spikes often panicled. Calyx 5 (or 
3 to 4)-parted, the lobes usually somewhat carinate or in fruit crested, and 
commonly completely covering the seed-like achene. Stamens 5 or fewer. 
Ovary depressed; styles 2, rarely 3 or 4, slender. Pericarp membranous, 
closely ‘investing the seed. Embryo annular, sometimes incompletely so. 
(Greek chen, goose, and pous, foot, on account of the shape of the leaves.) 
Annual; calyx parted into lobes or segments. . 

Finely mealy, not pubescent or glandular; perianth dry, closely persistent on the 
seed; embryo annular. 

Brecher berace Aiphts-@Leeiters aclreW ae ote eteieisie.c/ers sucisiktalcvelsys' otievels tala. s s\a/s's oie 1. C. album. 
RESO EL ACE RAS eT Ce Llameter UN s le ates etn estes inde sie Teles 6 hre,% lala 01 322 = ote (esate 2. C. murale. 

Not mealy, glandular-pubescent and aromatic, fruit seed-like, small, included in the 
dry perianth; embryo curved. ' : 

Leaves slender-petioled; fruit imperfectly enclosed; spikes cymose-diverging, leafless. 
3. C. botrys. 

Leaves slightly petioled; fruit perfectly enclosed. 
SSS ORM TIS CME GAL UP TPIS ol Sieg chee taleln <i) ascicveis,eieic ae seen st evele ale 0 4. C. ambrosioides. 
Buatkesmmroce (elongated lGAtESS., cis s.cca 50 oie a speiche o aye niaisiaidia eerie g 5. C. anthelminticum. 

Neither glabrous nor mealy; flowers in dense short axillary spikes; perianth more or 
less fleshy in fruit, enclosing the utricle; embryo annular.......... 6. C. rubrum. 

Perennial; calyx merely toothed or cleft, more distinctly synsepalous, in fruit dry; 
leaves broadly triangular; spike terminal, leafy only below; fruit seed-like, exserted; 
Sem MEE ISA TANT PALI eae ety OO, Sahota alo faccters. cio) © aie, sls oie, pe Jelded ois es erarsvere wre oo 7. C. californicum. 

1. C. album L. PiGWrEED. WHITE GoosEFooT. Commonly 2 to 4 ft. 
high, erect, usually paniculately branched; herbage more or less light green 
or white-mealy; leaves rhombic-ovate, sinuate-dentate below or about the middle, 
the uppermost varying to lanceolate, and subentire, 1 to 2 in. long, whiter 
beneath than above; flowers densely clustered in close spikes, the panicle strict 
and close or somewhat spreading; calyx about *%4 line wide in fruit, the lobes 
strongly carinate. 
Common European weed in half cultivated lands, flowering in late sum- 

mer and early autumn. 
2. C.murale L. NETTLE-LEAF GoosEFrooT. Rather stout and succulent, 

the loose branches decumbent and ascending, 8 to 15 in. long; herbage dark 
green, the growing parts very finely mealy; leaves rhombic-ovate, irregularly 
and sharply toothed above the base, 1 to 1% in. long; flowers in rather 
dense axillary or terminal spicate panicles; panicles leafless, or nearly so; 
fruiting calyx closed; seed acutely margined. 

Naturalized from Europe; a common weed in old yards and waste places, 
flowering through the winter. 

3. C. botrys L. JERUSALEM OAK. Glandular pubescent and _ viscid 
throughout; leaves slender-petioled, ovate to oblong, 14 to 11% in. long, obtuse, 
truncate or cuneate at base, sinuately pinnatifid and the lobes usually toothed; 
spikes cymose, diverging, loose, leafless; calyx not completely enclosing the 
fruit. 

Waste places near dwellings and in stream beds; naturalized from Europe 
and widely distributed but not common. July-Sept. 

4. C. ambrosioides L. Mexican Tra. Glabrous, scarcely glandular; 
when young sometimes tomentose-pubescent; 2 to 31% ft. high, usually stout 
and branched; leaves slightly petioled, oblong or lanceolate, 2 to 5 in. long, 
repand-toothed or nearly entire, the upper tapering to both ends; flowers in 

Le ee cle ee i ad ol * i |: es A es ee 
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dense, axillary clusters upon the branches, forming a leafy spike; calyx-lobes 
obtuse, appressed; styles 3, sometimes 4; pericarp deciduous. 
Common near salt marshes and abundant along interior streams; mostly 

autumnal. Alameda; Berkeley; Marin Co.; Napa Valley; Suisun Marshes; 
Sacramento River. 

5. C,. anthelminticum L. WormseEEpD. Resembling the preceding; some- 
times perennial (?); herbage light green, glandular-puberulent and highly 
aromatic; leaves sinuate-serrate or the lower sometimes laciniate-pinnatifid, 
214 or mostly 1 in. long, or less; inflorescence a terminal mostly leafless panicle 
of dense but elongated slender spikes; sepals not carinate, enclosing the fruit; 
seed smooth and shining, obtusely margined. 

Not so common as the last, but appearing to hybridize with it. Alameda; 
Benicia; lower Sacramento; Lake Co. 

6. C. rubrum L. Coast Buire. Stem angled, erect, 1 to 2 ft. high; herb- 
age green or nearly so; leaves lanceolate-oblong to broadly ovate, coarsely 
sinuate, 1 to 2 in. long; flowers numerous in dense short axillary spikes; 
calyx-lobes 2 to 4, rather fleshy; stamens 1 to 2; seeds shining, the margin 
acute. 

Sparingly naturalized from Europe. Lower Sacramento River; Alvarado 
Marshes. Sept. 

7. C. californicum Wats. Soap PLANT.’ Stout, erect or decumbent at 
base, 114%4 to 2% ft. high from a very large root; herbage green, scarcely 
at all mealy; leaves broadly triangular, truncate or cordate at base,- or sub- 
hastate, sharply and unequally sinuate-dentate, 1144 to 314 in. long; flowers in 
dense clusters of 8 or 9, the clusters disposed in a simple terminal spike, 
leafless or leafy at the very base; calyx campanulate, barely exceeding 1 line; 
fruit with persistent pericarp, seedlike, large, subglobose or somewhat com- 
pressed, exserted, *4 to 1 line broad; embryo completely annular. 

Foothill country from the Sacramento Valley and Napa Co. southward. 
Apr.-May. 

4. ROUBIEVA Mog. 
Heavy-scented herb, with prostrate branches. Leaves alternate, deeply pin- 

natifid. Flowers minute, perfect or pistillate, solitary or 2 or 3 together in 
the axils; calyx deeply urceolate, 3 to 5-toothed, becoming saccate and con- 
tracted at the top, enclosing the fruit. Stamens 5, included. Ovary glandular 
at the top; styles 3, somewhat lateral, exserted. Pericarp membranaceous, glan- 
dular-dotted, thin and deciduous; seed vertical, lenticular; embryo annular. 
(G. J. Roubieu, French botanist.) 

1. R. multifida Moq. Branches 1 to 2 ft. long; leaves % to 1% in. 
long; calyx in fruit obovate, very conspicuously reticulate-veined.—(Chenopo- 
dium multifidum L.) 

Native of Peru; abundant on the San Francisco sand hills, and in waste 
places eastward to the Great Valley. 

5. ATRIPLEX L. 
Herbs or shrubs, usually mealy or seurfy with bran-like scales. Leaves alter- 

nate or opposite. Flowers monoecious or dioecious, in clusters, or mostly 
short spikes which are either simple or panicled, the pistillate and staminate 
in separate inflorescences or mingled in the same cluster (androgynous) ; 
staminate with a regular 4 or 5-parted calyx, the pistillate consisting of a 
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pistil enclosed between a pair of appressed foliaceous bracts, without perianth. 
Stigmas 2. Bracts either free or united, much enlarged in fruit, the margin 
becoming more or less dilated or foliaceous and the sides thickened, indurated, 
muricate or variously appendaged. (The ancient Latin name of these plants, 
derived originally from the Greek.) 

A. Annuals. 

Somewhat succulent and mealy; leaves petioled, the lower at least 1 in. long; bracts 
distinct or nearly so, ovate to rhombic. . 

Leaves mostly lanceolate; fruiting bracts 4 to 6 lines long............... 1. A. patula. 
Leaves triangular-hastate or deltoid; fruiting bracts 1% to 2 lines long....2. A. hastata. 
Leaves triangular-ovate; fruiting bracts 1 line long..............+.-eeeee- 3. A. spicata. 

Not succulent; leaves less than 1 in. long (except no. 7); bracts more or less united 
and indurated and nut-like in fruit, the sides smooth, toothed or appendaged. 

Prostrate, decussately branched throughout; leaves mostly less than 1% lines long.... 
4. A. depressa. 

Erect or ascending, not decussately branched throughout. 
eee POTdAtTG-OVAte, SESSHE i. aie cies oe = ono 2 ous, se Ieee ae S ene ene 5. A. cordulata. 
Leaves oblong-lanceolate to ovate, short petiolate or mostly sessile.. ..6. A. coronata. 
Leaves broadly or deltoid-ovate, the lower petiolate; plant 2 to 3% ft. high........ 

7. A. expansa. 
B. Perennials. 

Interior species of alkaline flats. 
RISEN ECS MOSES I METIEALC 5. (5\25.% co ois a! Sinn a 6 ial saya tie 0'paiSla saeie 60 «4 ale ols 8. A. bracteosa. 
reread Tater fietd=| ICAVES ETIMIEC... «> die cc eelcr oo was ve seviececes cee. 9. A. fruticulosa. 

Seaboard species. 
Stems prostrate, wiry; fruit bracts membranous, compressed......... 10. A. californica. 
Stems reclining, stout; fruiting bracts spongy, globose............. 11. A. leucophylla. 

1. A. patulaL. Spear OrRAcHE, Stout and succulent, erect, 10 to 18 in. 
high, with few ascending branches; herbage green, only the growing parts 
somewhat mealy; leaves (the lowest often opposite) lanceolate or linear, some- 
times with hastate base; inflorescence more or less leafy at base; bracts 
rhombic-ovate, thick and subcoriaceous, 4 to 6 lines long or more. 

Salt marshes about San Francisco Bay; common. 
2. A. hastata L. Fat-HeN. Rather slender, with long (1 to 2% ft.) 

ascending branches; herbage mealy, scarcely succulent; leaves triangular- 
hastate or deltoid, entire or sinuate-dentate, 1 to 2 in. long, often as broad or 
broader, on petioles 3 or 4 lines long; flowers in dense terminal and lateral 
spikes 1 (or 2) in. long; fruiting bracts triangular ovate, 1144 (or 2) lines 
long. 
Common at the edges of salt marshes about San Francisco Bay. Bracts very 

variable as to size and either much or little toothed, or entire. Lateral angles 
of the deltoid leaves often prolonged into salient lobes. 

3. A.spicata Wats. Annual, erect, 12 to 16 in. high; herbage scurfy, 
the stem below glabrate; leaves triangular-ovate, 144 to 1 in. or more long, 
irregularly dentate or entire, cuspidate, on petioles 1 to 6 lines long; in- 
florescence a panicle of spikes; flowers androgynous; spikes dense (sometimes 
loose), 4% to 3% in. long; staminate calyx 4-sepalous; bracts of pistillate 
flowers nearly concealed by the male flowers, ovate, acute, coherent at base, 
free at apex, in fruit little enlarged and about 1 line long. 
Low alkaline tracts of the interior valleys: Willows; Solano Co.; Livermore. 

Occasionally exhibits a tendency to become dioecious. Var. LAGUNITA Jepson. 
Very slender, simple, 5 to 8 in. high; fruiting bracts 114 lines long.—Lagoon 
Valley. 

4. A, depressa Jepson. Annual, prostrate, grayish-scurfy; stems slender, 
1 to 4 in. long, decussately branched throughout; leaves opposite, sessile, broad- 
ly ovate, acute, a line or two long; flowers in the axils of the opposite leaves, 
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commonly 2 staminate and 2 pistillate in each eluster, these and the sub- 
tending leaves crowded on the branchlets, the internodes at time of flowering 
a line long or less; fruiting bracts ovate-hastate, acute, wingless, or the pair 
of hastate lobes representing the wing. 
Low saline spots, base of the Pelejo Hills, Solano Co. 

5. A. cordulata Jepson. Annual; widely and oppositely branched at base, 
alternately and sparingly so above, 7 to 15 in. high, the branches commonly 
virgate, erect or ascending ; herbage scurfy throughout; leaves sessile, cordate- 
ovate, 3 or 4 lines long; flower-clusters in all the axils, consisting of both 
staminate and pistillate flowers; calyx tomentosely-scurfy and deeply 4-cleft; 
fruiting bracts semi-orbicular, 1144 to 2 lines broad, much compressed, sessile 
or short-stipitate, the margin with acute teeth, the terminal tooth commonly 
the largest, the sides smooth or the lower bearing one or more tooth-like pro- 
jections. 

Alkaline flats: lower Sacramento Valley; San Joaquin Valley. 

6. A. coronata Wats. Annual, 3 to 12 in. high, sometimes rather stout, 
white-scurfy throughout; branches simple or nearly so, two or three pairs op- 
posite at base, the upper alternate; leaves oblong-lanceolate or ovate, sessile, 
3 to 8 lines long; flowers androgynous in the axils of the leafy stems, two 
or three in a cluster; calyx deeply 4-cleft; stamens 4; fruiting bracts orbicular, 
compressed, 2 lines long, the margins crenate- dentate, the sides rarely muricu- 
late-——(A. coronata var. verna Jepson.) 

Saline flats: Solano Co. southward to Santa Clara Co. May-June. 

7. A. expansa Wats. Annual, erect, much branched, 2 to 3% ft. high; 
herbage closely and finely mealy-scurfy; leaves broadly ovate or deltoid-ovate, 
irregularly and sharply sinuate-toothed, 1 to 3 in. long, the lower on stout 
petioles 9 to 10 lines long and strongly 3-nerved from the base, the upper 
reduced to sessile and more or less cordate floral bracts as broad as (or broader 
than) long; flower clusters androgynous or showing a tendency to become 
unisexual; fruiting bracts numerous, clustered in the axils, sessile, orbicular, 
mostly 3-nerved, 2 lines long, 214 to 3 lines broad, usually emarginate at apex, 
the wing sharply toothed, partly distinct, and. commonly bearing on one face 
a few irregular projections or crests. 

Low alkaline areas of the interior: lower Sacramento Valley; San Joaquin 
Valley, where abundant. 

8. A. bracteosa Wats. Perennial, more or less diffuse, with stems 1 to 
several ft. long; branches smooth and shining, straw-yellow; foliage finely 
grayish seurfy; leaves oblong-ovate, acute, 4 to 9 lines long, thin, sharply but 
sparingly toothed or the smaller entire; flower clusters unisexual, the stami- 
nate in terminal submoniliform spikes, the pistillate axillary; fruiting bracts 
a line long, the margin laciniately toothed or simply dentate and the central 
tooth lanceolate and conspicuous. 

Saline flats: lower Sacramento Valley; San Joaquin Valley. 

9. A. fruticulosa Jepson. Herbaceous or slightly suffrutescent perennial; 
stems several from the base, erect, simple below, with terminal branchlets, 
6 to 13 in. high; herbage grayish; leaves sessile, lanceolate or narrowly oblong, 
\% to %4 in. long; staminate flowers in dense globose clusters 2 lines in diam- 
eter, the clusters in a terminal simple or sometimes slightly branched spike, 
naked or nearly so; pistillate chiefly below, from the leaf axils; fruiting bracts 
orbicular, 114% to 2 lines broad, the margins partly free, the sides tooth-crested. 
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Alkaline flats of the Sacramento and San Joaquin valleys. Abundant on 
the ‘‘ goose-lands’’ of Glenn Co. 

10. A. californica Mog. Perennial; root large, 1% to 1 in. thick, some- 
what fleshy; stems slender, wiry, mostly herbaceous, prostrate, often much 
branched and forming a thick mat; herbage finely white-mealy, but the general — 
hue mostly greenish; leaves thinnish, ovate-lanceolate to oblong-lanceolate, 2 
to 6 lines long, sessile, or narrowed at base into a very short petiole; staminate 
flowers in terminal spikes; pistillate flowers in axillary clusters; fruiting bracts 
membranous, ovate, acute, entire, loosely closed over the utricle, but not united, 
1% lines long or less. 

Sandy beaches along the ocean and about San Francisco Bay. Apr.-May. 
11. A. leucophylla Dietr. Perennial; stems prostrate, densely light 

brown-scurfy, 1 to several ft. long, often somewhat woody at base, with 
usually many short ascending branches; leaves thick, orbicular to elliptic or 
elliptic-ovate, 4 to 8 lines long, sessile, 3-nerved; calyx rather large, 5-cleft; 
staminate clusters in a dense terminal spike 14 to 1 in. long; pistillate flowers 
2 or 3 together in axillary clusters; fruit globose or nearly so, 11%4 to 2 lines 
long, with the bracts completely united and marginless (except at the apex 
where there is a small ovate double wing) and the sides commonly with two 
(or several) warty projections. 

Seabeaches, very common; San Francisco and southward. 

6. SPIROSTACHYS Wats. 

An alkaline shrub with alternate leafless jointed branches; the branchlets 
fleshy and green with short scale-like leaves. Flowers perfect, arranged 
spirally by threes in a crowded spike, in the axils of fleshy subsessile bracts. 
Calyx of 4 (or 5) concave carinate imbricated sepals, more or less united. 
Stamens 1 or 2, with slender filaments at length exserted. Ovary oblong; 
styles 2, rarely 3, commonly distinct. Pericarp membranous, free from the ver- 
tical oblong seed. Embryo green, nearly surrounding the rather copious 
albumen. (Greek spira, a coil or spiral, and stachus, a spike.) 

1. §S. occidentalis Wats. KERN GREASEWOooD. Erect, diffusely branched, 
4 ft. high or less; vestiges of leaves very short, broadly triangular and am- 
plexicaul, acute, often nearly obsolete; spikes numerous, sessile or nearly so, 
cylindrical, 3 to 10 lines long; bracts rhomboidal; flowers crowded, slightly 
exserted; calyx becoming spongy and enclosing the fruit.—(Allenrolfea occi- 
dentalis Ktze.) 

Alkaline soil: Byron Springs and Livermore Pass to the upper San Joa- 
quin, 

7. SALICORNIA L. Sampuire. GLAsswort. 
Low saline very succulent plants, ours herbs, with leafless jointed stems and 

opposite branches. Inflorescence spicate-cylindrical. Flowers perfect, im- 
mersed in the hollows of the thickened upper joints, and disposed in opposite 
clusters of 3, the lateral ones of each trio often only staminate. Calyx small 
and bladder-like, with an anterior opening, in fruit spongy or thickened on the 
margins. Stamens 2, exserted in flower. Ovary oblong; styles 2 or 3, short 
Pericarp membranous, in our species adherent to the vertical seed. Embryo 
thick, the cotyledons incumbent upon the caulicle. (Latin sal, salt, and cornu, 
horn, plants of saline habitat with horn-like branches.) 

1. S. ambigua Michx. PickLE-wreEep. Stems 5 to 12 in. long, from 
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woody rootstocks, erect, or decumbent and rooting at the joints; herbage 
greenish. 

Very abundant in salt marshes about San Francisco and Suisun bays. 

8. SUAEDA Forsk. SEA BLITE. 

Fleshy plants of salt marshes or alkaline plains, with alternate subterete 
linear leaves. Flowers perfect, or perfect and pistillate on the same plant, 
sessile in the axils of the leafy bracts, minutely bracteolate; calyx with 5 
lobes, fleshy, enclosing the utricle and mostly carinate or crested. Stamens 5. 
Styles 2 or 3, short and rather thick. Seed with a dark, shining crustaceous 
testa and a spiral embryo. (Name from the Arabic.) 
Succulent, woody only at base; branches decumbent, with ascending branchlets; flowers 

Ito: 3° in the. axils... os oic.5 cis cis.mele Vocals’ vitheie o oie tepecnie eter eyeie loka eee 1. S. californica. 
Mostly suffrutescent, with erect main stem and ascending branches; flowers 3 to 7 in 

ERG ARIS) 5 Fo .5 ovina aie ie Byattaldtn te ele lb esata 2 Stata’ ctatala estate ai eeeee nent eee 2. S. torreyana. 

1. §S. californica Wats. Glabrous and slightly glaucous; main stem or 
woody trunk short, giving rise to decumbent branches 3 to 9 ft. long, these 
woody for 1 or 2 ft., then succulent, bearing ascending or erect branchlets % 
to 1 ft. long, and forming low circular plants 6 to 12 ft. in diameter; leaves 
spreading or somewhat recurved, densely crowded upon the branchlets, broadly 
linear, acute, 6 lines long; flowers large, 2 lines broad, 1 to 3 in the axils, 
when 3 the central one perfect, the 2 lateral smaller and pistillate; seed jet- 
black. 

Sandy beaches bordering San Francisco Bay, the known stations few: San 
Pablo Landing; Bay Farm Island. Sept.-Oct. Ovary glabrous, surmounted 
by a short thick column, the styles arising from the concavity of the cup- 
shaped summit of the column. 

2. §S. torreyana Wats. ALKALI Buite. Of bushy but irregular habit, 
woody at base, about 2 ft. high; herbage greenish; leaves not dense, 5 to 7 lines 
long, mostly acute; clusters several (mostly 3 to 7)-flowered; calyx fleshy, 5- 
parted, the stamens included; ovary as in no. 1. 

Alkaline soil: Livermore Pass and southward through the San Joaquin. 
S. SUFFRUTESCENS Wats. Compact symmetrical bush of about equal diam- 

eter and height, 6 to 15 (or 18) in. high, the woody base short; herbage gray 
with a dense soft pubescence; flowers 1 (rarely 2 or 3) in each axil; calyx 
5-lobed, dryish, the stamens exserted; ovary woolly; styles not arising from 
a cup-shaped coneavity.—Alkaline plains, western Madera Co., H. L. Westover, 
and southward. 

SALSOLA KALI L. var. TENUIFOLIA G. F. W. Mey. Russian Thistle. Bushy 
annual; leaves filiform, spiny; flowers solitary and axillary, sessile, perfect, 
with 2 bractlets; calyx usually rose-color, 5-parted, its divisions at length hori- 
zontally winged on the back, the wings forming a broad scarious border.—Ob- 
noxious weed, sparingly introduced. First appeared in Antelope Valley near 
Lancaster (about 1890), Bakersfield (1895), Antioch (1900) and Stanislaus 
Co. (1903). Also in the Salinas Valley, Hickman. A ‘‘tumble-weed,’’ called 
by the Russians ‘‘ wind-witch. *’ 
PHYTOLACCA DECANDRA L., Pokeweed, belongs to the Phytolacacceae. Tall 

perennial herb with reddish purple stems, alternate entire thin petioled leaves 
and flowers in racemes; sepals 5, petal-like, white, rounded, 2% lines long; 
stamens 5 to 30; ovary lobed, several-celled, the styles as many as the cells; 
fruit a dark crimson or purple berry which is poisonous.—Lake Co., naturalized 
from the Eastern United States. 

ee » & 
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AMARANTACEAE. AMARANTH FAMILY. 
Annual or perennial herbs with simple entire leaves without stipules. Flow- 

ers small, usually greenish, inconspicuous, perfect or unisexual. Calyx of 3 to 5 
sepals, or sometimes only 1, always persistent and more or less scarious. Corolla 
none. Stamens 5, sometimes fewer. Ovary superior, 1l-celled, with 2 or 3 
stigmas. Fruit a utricle or bursting irregularly or circumscissile. Embryo 
curved. 

AMARANTHUS L. AmMaranTH. 
Coarse annual weeds with petioled leaves and small green or sometimes pur- 

plish regular flowers, disposed in axillary or terminal spikes or clusters. Flowers 
polygamous or monoecious, with bractlets at base, staminate and pistillate 
flowers commonly in same cluster. (Greek a-, not, and maraino, to fade, the 
spikes of certain species retaining their color in drying.) 
Fruit dehiscent, the top falling away as a lid. 

Flowers in dense terminal and amilary. spikes= Sepals” 5)... os c.cle «ee os A. retroflexus. 
Flowers in small axillary clusters or spikelets. 

Benais 3, plant erect. bushy-Dranucned. . oa. ceccle ws coccenveecctce sic cls Au S1GCCIZENS: 
Sepals 3, or in the fertile flower 1; stems prostrate or ascending....3..A. californicus. 

Fruit indehiscent; sepals 3; plant prostrate is velista x dude ts, cheipisis © a ehd diet aceataate 4. A. deflexus. 

1. A. retroflexus L. RovucH PIGWEED. Stoutish, commonly branched 
from the base, 1 to 3 ft. high; herbage dull green, roughish or pubescent; 
leaves from rhombic to oblong-ovate, petioled; flowers green, densely crowded 
in erect or slightly spreading axillary and terminal spikes, 1 to 11% in. long; 
bracts lanceolate-subulate, scarious, except the green carinate midrib, 1% to 3 
lines long; sepals 5, oblong-lanceolate, cuspidate, 1 line long or less; fruit cir- 
cumscissile; seed rather less than 4% line broad, black and shining. 

Very common in uncultivated orchards, gardens and waste lands. Introduced 
from tropical America. 

2. A. graecizans L. TuMBLE WEED. Herbage light green; stems freely 
and rigidly branching, 1 to 3 or 4 ft. high, commonly of bushy outline; leaves 
small, oblong-spatulate or obovate; flowers in clusters in short axillary spike- 
lets; bracts subulate 1 to 2% lines long; sepals 3, oblong-lanceolate, shorter 
than the somewhat rugose utricle.—(A. albus L.) 

Summer weed; extremely abundant in cultivated fields. The plant becomes 
rigid when dead and dry, and when loosened by fall winds is carried across 
the fields, the seeds being thus effectively dispersed. 

3. A. californicus Wats. Stems stoutish or rather fleshy, prostrate or 
ascending, branching at the base, with numerous short branchlets; leaves obo- 
vate to oblong, often with white veins and margin, 1 in. long or less, including 
the petiole; flowers green or reddish in many small axillary clusters ; sepals 3, 
or in the pistillate or fertile flower 1; bracts often inconspicuous, shorter than 
or a little exceeding the utricle; utricle somewhat rugose, at length cireum- 
scissile. 

Moist soils. South Coast Ranges. 
4. A. deflexus L. Stems slender, prostrate, 1 to 1%4 ft. long; leaves rhom- 

bic-ovate; flowers in shorter spikelets clustered in axils of leaves or disposed 
in dense terminal spikes 1 in. long or more; sepals 3 

Introduced from southern Europe; gardens at Berkeley; Petaluma. 

NYCTAGINACEAE. Fovur-o’cLock FAMILY. 
Ours succulent herbs with opposite entire petioled leaves and swollen joints. 

Flowers perfect, delicate. Involucre of several distinct bracts subtending a 
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many-flowered head, or calyx-like and containing 1 to many flowers. Corolla 
none. Calyx tubular, colored like a corolla, 4 to 5-lobed, its persistent base 
constricted over the 1-celled 1-seeded superior ovary, forming a hardened — 
pericarp-like covering to the achene. Stamens 3 to 5, slender, hypogynous or 
perigynous. Embryo coiled, with broad foliaceous cotyledons, the endosperm in 
the center. 

1. ABRONIA Juss. 
Ours perennial seaside herbs with viscid herbage. Peduncles axillary or ter- 

minal, bearing a many-flowered head subtended by 5 to 15 distinct involucral 
bracts. Flowers showy. Calyx-tube elongated, its spreading limb 5-lobed, the 
lobes emarginate. Stamens commonly 5, unequal, included in the tube and ad- 
nate to it. Style included. Persistent base of calyx indurated, 3 to 6-winged, 
more or less reticulate, enclosing a cylindrical achene. Embryo with one cotyle- 
don. (Greek abros, graceful.) 
Calyx rose-purple; wings of the fruit thin but solids... sic ..0n eos amie oe 1. A. umbellata. 
Calyx yellow; wings thicker, the central cavity of the fruit extending through them.... 

2. A. latifolia. 

1. A. umbellata Lam. Common SAND-VERBENA. Stems slender, prostrate, 
viscid, 1 to 3 ft. long; leaves nearly glabrous, roundish or ovate to narrowly 
oblong, the margin often somewhat sinuate, 1 to 11% in. long, narrowed at base 
to a slender petiole; heads 10 to 15-flowered, peduncles 2 to 6 in. long; involu- 
eral bracts narrowly lanceolate, 2 or 3 lines long; calyx rose-purple, 6 to 8 lines 
long; fruit rigid and hard, oblong, attenuate at each end, 4 to 5 lines long. 
Common on the whole California seacoast. June-Oct. ; 
2. A. latifoliaEsch. YVrtLow SAND-VERBENA. Stems stout, 1 to 2 ft. long, 

prostrate, only the leaves and flowering peduncles ascending or erect; herbage 
h very succulent; leaves broadly ovate to suborbicular and broader than long, 

truncate or reniform at base, 4% to 1% in. long; peduncles usually exceeding 
the leaves; bracts 5, broadly ovate, 2 lines long; flowers somewhat fragrant; 
calyx yellow, 6 lines long; fruit coriaceous, 4 to 6 lines long, acute at each end. 
Common along the seashore from Monterey northward. May-Noy. 

AIZOACEAE. Carpet-WEED FAMILY. 

Ours prostrate or decumbent herbs. Flowers perfect and regular, either 
solitary or clustered. Calyx 4 or 5-lobed or -parted, either free from or more 
or less adnate to the ovary. Stamens hypogynous or commonly perigynous, 
fewer than the sepals or more numerous. Fruit a loculicidal or cireumscissile 
capsule or indehiscent. 

Calyx free from the ovary; petals none; leaves opposite. 
Capsule loculicidal, 3-valved; sepals 5; ovary. 3-celled. 

Stamens’ ’3) to Seherbaretelabrousés\.v\< cic ole stalsldless « slecs siplelum:sthieienaiele a amen 1. Mo.rtuco. 
Stamens 5 to 10; herbage -soft-pubescent:.... . . .... ose ws neicto ucinstelsinie eleliets 2. GLINUS. 

Capsule circumscissile; calyx 5-cleft. : 
Stipules scarious, laciniate; ovary 1-celled; stamens 1 to 3............ 3. CYPSELEA. 
Stipules none; ovary 3 to 5-celled; stamens numerous............+.0.. 4. SESUVIUM. 

Calyx adnate to the ovary. 
Petals none; leaves alternate, plane; fruit indehiscent................ 5. TETRAGONIA. 
Petals numerous; leaves opposite, 3-sided and very fleshy; fruit dehiscent............ 

6. MrESEMBRYANTHEMUM. 

1, MOLLUGO L. Carpet WEED. 

Low glabrous much-branched annuals with whorled leaves and obsolete stip- 
ules. Flowers axillary, on slender pedicels. Sepals 5, scarious-margined, white 
within, thus resembling petals when expanded, persistent. Petals none. Sta- 
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mens 5, hypogynous and alternate with the sepals, or 3 and alternate with the 
cells of the ovary. Stigmas 3. Capsule 3-celled, 3-valved, loculicidally dehis- 
cent, the partitions breaking away from the many-seeded axis. (Ancient Latin 
name for some soft plant.) 

1. M. verticillata L. [ypiaAn CuicK-weep. Prostrate, forming patches, 
not fleshy; leaves obovate or spatulate, entire, clustered in whorls of 5 or 6, 
unequal, 7 lines long or less; flowers several at each node; sepals oblong; 
eapsule ovoid, scarcely exserted from the calyx; seeds reniform, shining, 
nearly smooth, obviously striate, crowded in the capsule and irregularly dis- 
tending its walls, which are thus roughened. 

Sparingly naturalized from Mexico: Russian River (Healdsburg, Alice 
King, 1897, to Duncan Mills, Davy, 1896) ; Orange Co., ace. Abrams, 1904; Los 
Angeles, Davidson, 1893; Princeton, Chandler, 1905; Neweastle (Zoe, iv, 152) ; 
upper Sacramento, Brewer, 1862; Stillwater (Shasta Co.), M. S. Baker, 1898. 

2. GLINUS L. 

Annual herbs with whorled petioled leaves; very near Mollugo. Flowers 
pedicelled in dense glomerules in the upper axils. Stamens 5 to 10 or more. 
Seeds with a strophiole, the funiculus very long and slender. (Greek name of 
Theophrastus for a maple, application to this genus unknown.) 

1. G. lotoides L. Diffusely branched from the base, the stems 4 to 8 
in. long, procumbent or ascending; leaves 3 to 6 lines long, orbicular to obo- 
vate, rounded at apex or abruptly acute, at base narrowed to a slender petiole; 
flowers 2 lines long; seeds blackish, granulated. 

Naturalized from Europe: Lathrop, Mrs. K. Brandegee; Chico, Parry; 
Lakeport (Zoe, iv, 153). 

3. CYPSELEA Tuer. 

Inconspicuous prostrate annual with opposite leaves and scarious laciniate 
stipules. Tube of calyx short, campanulate, the lobes (in ours) 5, ovate, un- 
equal. Petals none. Stamens 1 to 3. Ovary superior, 1-celled; style 2-cleft. 
Fruit a subglobose circumscissile capsule. Seeds minute, smoothish, the funi- 
culi persistent on the central placenta. (Greek kupsele, a beehive, which the 
capsule is thought to resemble.) 

1. C. humifusa Turp. Stems much branched and matted, the plants 1 or 
2 in. broad; leaves 2 to 6 lines long, oblong or elliptical, obtuse, the petioles 
slender, nearly as long as the blade, those of each pair very unequal; stamens 
3, rarely 1, inserted opposite the sinuses. 

West Indian weed naturalized in low lands: lower San Joaquin; Aptos, 
Parry. Aug. 

4. SESUVIUM L. 

Fleshy decumbent or prostrate herbs with opposite leaves and no stipules. 
Flowers solitary in the axils, sessile or shortly pediceled. Calyx-tube turbinate, 
the lobes 5, purplish, oblong, obtuse. Petals none. Stamens (in ours) numer- 
ous, inserted on the calyx, united by their filaments into sets. Ovary 3 to 5- 
celled, with as many separate styles. Capsule membranous, the upper part 
falling off as a lid. Seeds smooth. Embryo annular. 

1. S. sessile Pers. Low1Lanp PuRSLANE. Stems prostrate, freely branch- 
ing, 1 to 3 ft. long; herbage finely warty; leaves broadly spatulate, %, to 2 
in. long; flowers 4 to 5 lines long; sepals ovate-lanceolate, commonly acumi- 
nate, 3 lines long; filaments united for about one-half their length—(S. por- 
tulacastrum, Bot. Cal.) 
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River lowlands and alkaline fields in the San Joaquin Valley and southward 
to Southern California. May-Aug. 

5. TETRAGONIA L. Sea SPrInacu. 

Succulent annual with alternate plane leaves. Flowers axillary, greenish, 
apetalous. Calyx 4-lobed, adnate to the 3 to 9-celled ovary. Stamens 1 to 
many, perigynous. Fruit a hard or bony nut, indehiscent, enveloped by the 
ealyx which bears several horn-like protuberances. (Greek, tetra, 4, and gonu, 
knee or angle, alluding to the fruit.) 

1. T. expansa Murr. NrEw ZEALAND SPInAcH. Branches procumbent or 
prostrate; leaves rhombic-ovate, entire, 4 to 5-nerved beneath, 1 to 2% in. 
long, abruptly contracted at base to a broad petiole, the surface covered with 
crystalline papillae; flowers subsessile, 1 to 3 in each axil; calyx-lobes widely 
spreading, yellowish within; fruit 4-horned, 4 to 6 lines long. 

Beaches of San Francisco Bay. Naturalized from China and New Zealand. 

6. MESEMBRYANTHEMUM L. Fic Maricoup. Ice PLANT. 

Ours glabrous perennial herbs. Stems and leaves very succulent, the latter 
opposite, without stipules. Flowers axillary and terminal. Calyx-tube adnate 
to the ovary, the lobes unequal and foliaceous. Petals linear, very numerous, 
inserted with the innumerable stamens on the tube of the calyx. Ovary in 
ours 10 to 12-celled, the styles as many as the cells of the ovary and distinct 
or nearly so. Capsule becoming baccate, dehiscing in rainy weather by stel- 
late valves at the flattened summit. Seeds minute, numerous. (Greek mesem- 
bria, mid-day, and anthemon, blossom.) 

1. M. aequilaterale Haworth. Sra Fic. Stems several ft. long, the 
plants often forming extensive mats; leaves 3-sided, with nearly flat faces, 
thicker than broad, 1% to 2 in. long; flowers terminal, subsessile or shortly 
peduncled, fragrant and showy (1% to 2 in. board); petals bright rose- 
purple; styles 6 to 10. 

Dunes and cliffs near the sea from Marin Co. southward to San Diego. 
In cultivation at Berkeley under the student name of ‘‘ Faculty Onions. ’’ 
Called ‘‘Beach-Apple’’ in San Luis Obispo Co. 

CARYOPHYLLACEAE. PinK Famtty. 
Herbs of inert properties, with commonly swollen nodes, simple and entire 

leaves always opposite, and regular perfect flowers. Calyx persistent. Corolla 
white, red or pink. Sepals and petals 5 (or 4), the stamens as many and 
alternate with the petals, or twice as many, rarely fewer. Ovary superior, 
l-celled (imperfectly 3-celled in some Silenes), with 2 to 5 styles and 1 to 
many ovules on a free central placenta. Fruit a few to many-seeded 1-celled 
capsule dehiscent at the summit by short valves or teeth (these as many or 
twice as many as the ecarpels), or 1-seeded and indehiscent, thus becoming a 
nutlet or utricle. Embryo in all ours curved around the periphery of the 
seed, the endosperm occupying the center. 

A. Fruit a capsule; stipules none. 

Sepals united into a 5-toothed tubular or campanulate calyx; petals narrowed below into 
a conspicuous claw; these with the (10) stamens and ovary frequently raised above 
the calyx on a stipe; flowers mostly large and showy. 

Styles 2; capsule opening by 4 short teeth; calyx with 5 prominent angles; petals 
mot appendawed’ os siscviisjc «5's nsatsipidlecs7¥in oct ie.m i «wien beehohels ec aleneie «eaten cre 1. VACCARIA 

Styles 3; capsule opening by 3 or 6 teeth or valves; claw of the petals commonly 
bearing scales or appendages at its junction with the blade........ 2. SILENE. 
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Styles 5; capsule coriaceous, opening by 5 teeth; calyx-teeth conspicuously prolonged, 
exceeding the large petals, these without appendages............ 3. AGROSTEMMA. 

Sepals distinct; petals spreading, without claws or appendages, or in a few species 
wanting; stamens 3 to 5 or 10; ovary not stipitate; fruit a capsule; low herbs. 

Stipules none. 
Petals retuse or bifid; styles 5, opposite the sepals................- 4. CERASTIUM. 
Petals parted almost to the base into narrow segments; styles 3 or 4....5. STELLARIA. 
RET TITERS VES”) SE crave late ahetaies a clehavene arcs lake: apecerel cle fa @'s¥a'oia teks Gayeroi shevege st oe 6. ARENARIA. 
Petals entire or slightly emarginate, or none; styles 5, opposite the sepals......... 

7. SAGINA. 
Stipules present, scarious (setaceous in no. 11). 

Petals entire, mostly conspicuous (for the group). 
PEMIeSEG UGISEINCEs TeaAveSHOPPOSIECs aio ecrere siete cc cleus « Sine os 20 076) 6) sje's sve 8. SPERGULARIA. 
Smles so. (distinct; leaves -apparently. Whorled.. « .it<cs oc os ew v0.6 o cle sv 9. SPERGULA. 

Petals minute or none. 
Styles 3, short, united below; leaves opposite or in 4s, oblong or obovate.......... 

10. PoLycaRrPon. 
ie Style short or none; leaves opposite, subulate, cuspidate............ 11. LoEFLINGIA. 

B. Fruit a utricle or nutlet; stipules present. 

Sepals distinct or slightly united at base; petals none or represented by mere bristle-like 
organs; very small or prostrate herbs. 

rte HENCE AN, BOWELS SIMMS Esc 5.20 as ss Facets aod shes sase ces esie 12. HERNIARIA. 
Perennial; stipules conspicuous, silvery-scarious. 

Leaves subulate; sepals very unequal, armed with a divergent spine..13. PENTACAENA. 
Leaves oblanceolate; sepals equal, cuspidate...........eececcccsoce 14. PARONYCHIA. 

1. VACCARIA Medic. 

Glabrous glaucous annual with sessile exstipulate leaves and showy red 
flowers in a broad, loose, flat-topped corymb. Calyx synsepalous, ovate, with 5 
prominent angles. Petals 5, clawed, not appendaged. Stamens 10. Styles 2. 
Ovary 1l-celled but with rudimentary partitions at base. Capsule ovate, de- 
hiscent at apex by 4 short teeth. (Latin vacca, cow, some species used for 
fodder.) 

. 1. V. vulgaris Host. Cow Hers. Strictly erect, dichotomously branch- 
ing above, 2 to 3 ft. high; leaves ovate, 3 or 4 in. long with cordate-clasping 
base; flowers 7 to 9 lines long; petals red, the blade obcordate and claw linear. 

Grain-field weed naturalized from Europe: Berkeley Hills, Miss Hanscom 
(1895) ; College City (Colusa Co.). 

2. SILENE lL. Catcu-riy. CAMPION. 

Annual or perennial herbs, more or less viscid and mostly large-flowered. 
Calyx tubular or inflated, 5-toothed. Petals 5, with long claws; summit of the 
claw commonly furnished with an entire or cleft scale or appendage, some- 
times called a crown; blades spreading, entire or more commonly cleft or la- 
ciniate. Stamens 10. Styles 3, rarely 4. Capsule opening by 3 or 6 teeth at 
apex. (Greek sialon, saliva, the stems and other parts viscid.) 
Annuals. 

Flowers in cymes with unequal branches; pubescent throughout...... 1. S. multinervia. 
Flowers in a compound cyme; middle of some of the upper internodes with a viscid belt. 

2. S. antirrhina. 
HoOwers ita one-sided gaceme; Stems hirsute... 221.012 sje0.2 ccc es wens case's 3. S. gallica. 

Perennials. 
Flowers large, 1 in. broad or more, scarlet; blade of petals deeply cleft, the segments 

bind with ‘entire lor toothed: lobesi. i262 cules ccc ccc cesecenmecees 4. S. californica. 
Flowers smaller, rose-color; blade of petals bifid to the middle, the lobes entire or 

Henetimean we cy siialls tAreral fOOEM clas a/c 5.5.6 oes sid cisieiein o's e'slwrs walals 5. S. verecunda. 

1. S. multinervia Wats. - Erect, about 1 ft. high; pubescent throughout, 
viscid-glandular above; leaves linear-oblong; inflorescence cymose with un- 
equal branches; calyx ovate in fruit, about 20-ribbed, the ribs equally promi- 
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nent; petals small, pink, without appendages, not exceeding the subulate 
spreading calyx-teeth. 

Said to be an introduced plant. Mt. Tamalpais; Southern California. 
2. S.antirrhina L. Svteerpy Carcurity. Erect, slender, sparingly 

branched, 1 to 14 ft. high, mainly glabrous; leaves oblong-lanceolate or 
linear, 1 in. long; inflorescence paniculate; pedicels 1 in. long, more or less, 
filiform; flowers small; petals pink or red, emarginate, 1 line long; appen- 
dages minute; capsule ovoid, 3 lines long. 

Throughout California, but nowhere common, 

3. S. gallica L. Wrypmitt Pink. Erect, simple or sparingly branched, 
10 to 15 in. high, hirsute or hispidulous with spreading hairs; leaves spatu- 
late-obovate, 1 to 11% in. long; flowers in a mostly 1l-sided raceme on very 
short (1 to 2 lines long) pedicels; petals white or flesh-color, the blades obo- 
vate and entire and appendages small; ovary almost completely 3-celled. 

Naturalized from Europe; everywhere in fields and along roadsides, the only 
common pink. Apr.-May. The petals are commonly twisted one-fourth round 
or nearly so, thus resembling the fans of a turbine windmill. \ 

4. §. californica Durand. InpIAN Pink. Stems half-erect, very leafy, 1 
to 2 ft. long, from a stout taproot descending vertically to a depth of 1 or 2 
ft.; herbage puberulent and more or less glandular; leaves elliptic-ovate or 
ovate to oblanceolate, more or less abruptly acuminate, 1 to 3 in. long; pedi- 
cels 1%4 to 1% in. long; calyx 7 to 10 lines long; corolla scarlet, more than 1 
in. broad; petals deeply 4-cleft, the segments toothed or the lateral entire; 
appendages conspicuous, with 3 or 4 minute teeth; capsule ovoid, concealed 
until dehiscence by the broad calyx; seeds regularly papillate, the papillae 
with a depression in the center. 

Open woods of caifions, Coast Ranges and Sierra Nevada. June. 

5. S. verecunda Wats. Finely pubescent below, glandular-viscid above; 
stems several, erect or decumbent, 1 to 14% ft. long, leafy especially near the 
base; leaves mostly linear-lanceolate (or those below broadly oblong), all 
acute; flowers terminal or borne in 3-flowered lateral cymes, the pedicels short 
and stout; calyx cylindric, 4% in. long, or becoming clavate or obovate as the 
fruit develops; petals 9 lines long, rose-color, the blade (3 lines long) eleft 
to the middle into entire or slightly toothed oblong lobes; appendages oblong 
or lanceolate, obtuse and often notched at the apex. 

Not common: Mt. Diablo; San Francisco Peninsula; Pt. Reyes, and south- 
ward to Southern California. May-July. 

3. AGROSTEMMA L. 

Tall hairy annual, with linear ex-stipulate leaves and few long-peduncled 
purplish-red flowers. Calyx-tube ovoid, with 10 strong ribs, the 5 teeth con- 
spicuously prolonged into foliaceous lobes exceeding the five large entire unap- 
pendaged petals. Stamens 10. Capsule coriaceous, dehiscent by 5 teeth. 
(Latin ager, a field, and stemma, a wreath, the showy flowers in ancient times 
made into garlands.) 

1. A. githago L. Corn Cocke. Erect, rather strictly branching, 11%4 ft. 
high, hirsute with long ascending or somewhat appressed whitish hairs, espe- 
cially on the peduncles and calyx; leaves % to 4 in. long, 1% to 2% lines wide, 
tapering to the acute apex; flowers solitary, long-peduncled; calyx-teeth % 
to % in. long, rather longer than the tube, or in age much longer and even- 
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tually deciduous from it; corolla % to 1% in. in diameter; blade of petals 
obovate, black-dotted toward the claw. 

Occasional grain-field weed, naturalized from Europe, first reported from 
Berkeley in 1891. Since then more widely spread, but not yet common: 
College City, Alice King; St. Helena, Mrs. D. O. Hunt, 1908; Sutter Co., 
J. A. Wilkinson, 1908. 

4. CERASTIUM L. Movuses-kAar CHICKWEED. 

Pubescent herbs with white flowers. Cymes dichotomous with herbaceous 
or searious bracts. Sepals 5, distinct. Petals as many, retuse or bifid. Sta- 
mens 10 or 5. Styles 5. Capsule elongated, cylindric, often curved, usually 
exceeding the calyx, dehiscent at apex by 10 teeth, these erect or spreading. 
Seeds rough, more or less flattened. (Greek keras, a horn, in allusion to the 
elongated curved capsules.) 
Annual; petals about equaling the sepals..............seveeewwvccessceces 1. C. viscosum. 
Perennial; Retals Ait Rwiee Ant ee AS, SETAIS oo 0.4% ose ate lois Bie .cidntnys's as atone n 5.0 os XOn OTUENSE: 

1. C. viscosum L. MousE-EAR CHICKWEED. Erect, 3 to 4 in. high, pilose- 
hirsute and somewhat glandular, especially on the calyx; leaves ovate to ellip- 
tic-oblong, sessile, slightly connate, 7 to 12 lines long; pedicels mostly shorter 
than the flowers; petals equaling or distinctly shorter than the sepals, oblong, 
bifid at apex, 2 lines long; stamens 10, one or more with reduced or abortive 
anthers, or sometimes only 5 with anthers, the other 5 represented by mere 
scale-like filaments; capsule tubular, the slightly curved apex contracted, much 
exceeding the calyx, 3% lines long; seeds numerous, minutely muriculate. 
Common in fields and by roadsides. Mar.-Apr. Naturalized from Europe. 
2. C. arvense L. FIELD CHICKWEED. Pubescent throughout; stems sev- 

eral from a decumbent base, very leafy at base, nearly naked above, 5 to 9 
in. long; leaves linear, acute, the upper 1 to 1% in. long, the lowermost often 
but half as long; cyme contracted, bearing 1 to 5 flowers; sepals 1144 to 2% 
ines long, scarious-margined; petals usually twice as long as the calyx, obcor- 
date, deeply notched; capsule scarcely exceeding the calyx. 

Near the coast: San Francisco Peninsula and Marin Co. Apr.-May. Var. 
MAXIMUM Hollick & Britton. (C. pilosum Brew. & Wats. not Ledeb.) Stout, 
tall, 1 to 2 ft. high; leaves elongated; inflorescence very spreading; capsule 
equaling to nearly twice the length of the calyx.—Pt. Reyes. 

5. STELLARIA L. CHICKWEED. 

Low herbs, loving moist ground or shaded habitat. Flowers white, small, 
axillary and solitary, or terminal and cymose. Sepals 5. Petals 5, parted 
almost to the base into narrow segments. Stamens 3 to 10. Styles 3 or 4. 
Capsule ovoid or oblong, relatively shorter than in Cerastium, dehiscent to 
below the middle into as many or twice as many valves as there are styles. 
(Latin stella, a star, the flowers star-shaped. ) 

Annual. 
piems weak, procumbent; bracts foliateous.:.........-.0ccccccceceecccees 1. S. media. 
Stems filiform, erect; bracts TetSTE Tt 4, RE ee eg ee eri tn Te 2. S. nitens. 

Perennial; bracts foliaceous oh till six Oe a ee a een) pee 3. S. littoralis. 

1. §S. media Cyrill. Common CuHICKWEED. Slightly succulent, with weak 
procumbent stems, rooting at the lower nodes; lower leaves ovate, acute, rather 
abruptly contracted into slender petioles, the upper narrower, sessile; floral 
bracts foliaceous; pedicels slender, deflexed in fruit; petals shorter than the 
pubescent sepals; stamens 3, 5 or 10; styles 3. 
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Common weed along fence lines and ditches and shaded half-waste places — 
generally. Feb.-May. Stems with a pubescent line, and petioles of lower 
leaves hairy. 

2. §S. nitens Nutt. Erect, with very slender stems, branching above, 3 to 
7 in. high, glabrous or slightly hairy below; leaves linear, acute, sessile, 2 to 7 
lines long, or the lowest ovate, 1 to 3 lines long, abruptly contracted into 
slender petioles nearly twice as long; inflorescence strict, the pedicels erect, 
*4 in. long or less or some of the flowers quite sessile; bracts scarious; sepals 
scarious-margined, subulate-lanceolate, 2 lines long; petals 144 as long as the 
sepals, sometimes none; capsule oblong, nearly as long as the calyx. 

Grassy hillsides and plains, a somewhat obscure plant, occurring from Solano 
Co. southward to Southern California. Apr.-May. 

3. §. littoralis Torr. Pubescent, ascending, stoutish, the stems 1 to 2 ft. 
long; leaves ovate, acute, rounded at the sessile base, 1% to % or 1 to 1% in. 
long; flowers in a terminal compound cyme; sepals lanceolate, acute, 2 lines 
long, slightly shorter than the petals; capsule included within the calyx. 

Bogs or marshes, seacoast only: Pt. Lobos; Pt. Reyes; Dillon’s Beach. 
June. 

6. ARENARIA L. Sanpwoerr. 

Low branching annuals or tufted or prostrate perennials with mostly lanceo- 
late or subulate sessile often rigid leaves. Flowers white. Sepals 5. Petals 5, 
entire. Stamens 10. Styles 3. Capsule globose or short-oblong, dehiscent 
into as many entire or 2-cleft valves as there are styles. (Latin arena, sand, 
in which many species grow.) ; 

Low annuals. 
Leaves lanceolate, rather broad at the very base, 2 lines long........ 1. A. californica. 
Leaves. filiform, 3to:5. lines: long 02% bescc' «| ae so alae he ete abel eect ta teeat sie oe ines 2. A. douglas. 

Perennials. 
Sepals 4 the. length of the petals; palustrine, .:.. 5. .:...\sies aise stairs erele ies 3. A. paludicola. 
Sepals exceeding the petals; montane. ; <4 v.<..0.c cc sick le blele Wiviclemte ts 4. A. macrophylla. 

1. A. californica Brewer. Glabrous annual, 1 to 4 in. high, diffusely 
branching from the base, the stems delicate and filiform; leaves very short, 
slightly fleshy, 1 to 2 lines in length, obtuse; corolla 3 lines in diameter; 
petals oblong, 1144 times the length of the ovate-oblong sepals; seeds small, 
finely roughened. 

Gravelly hillslopes or disintegrating rock outcroppings in the Coast Ranges 
from Mt. Hamilton to Napa Co. and northward; Marysville Buttes. Apr. 

2. A. douglasii Fenzl. Annual, nearly glabrous, sometimes viscid-glandu- 
lar; stems much branched, 2 to 6 in. high; leaves filiform, 3 to 5 lines long or 
the lowermost longer; peduncles filiform; flowers numerous, 4 to 5 lines in 
diameter; sepals oblong-ovate, narrowly thin-margined; petals obovate, con- 
spicuous; capsule sub-globose; valves rounded at the apex; seeds large, smooth, 
compressed-reniform, acutely margined. 

Sterile soil of hillsides: Coast Ranges and Sierra Nevada. Apr.-May. 

3. A. paludicola Robinson. Glabrous flaccid plant, the stems several, pro- 
cumbent, rooting at the lower joints, sulcate, shining, leafy throughout; leaves 
linear-lanceolate, acute, % to 114 in. long, somewhat connate, slightly scab- 
rous upon the margins; peduncles solitary in the axils, 1 to 2 in. long, spread- 
ing or somewhat deflexed; sepals elliptic, nerveless, herbaceous, 114 to 2 lines 
long, about half the length of the obovate petals; capsule oblong, shorter than 
the calyx.—(A. palustris Wats. not of Gay.) 
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Swamps, Southern California to Washington. Formerly at Fort Point, San 
Francisco. Rarely collected. 

4. A.macrophylla Hook. Puberulent perennial, with running rootstocks 
and ascending or erect stems, 3 to 4 in. high; leaves in 3 to 5 pairs, lanceolate 
or linear-lanceolate, acute at each end, more or less punctate, 1 to 3 in. long; 
peduncles slender, terminal or becoming axillary, 1 to 5-flowered; sepals ovate, 
acute or acuminate, 114 to 2 lines long, exceeding the petals; capsule ovoid, 
nearly equaling the calyx. 

Shady slopes in the mountains, from Southern California to Grizzly Peak, 
Mt. Diablo and northward. 

7. SAGINA L. PEaARL Wort. 

Diminutive herbs with subulate or filiform leaves. Flowers minute, terminal, 
often long-pediceled. Sepals 5 or 4, usually rotate-spreading in fruit. Petals 
white, entire or slightly emarginate, or often none. Stamens usually 5. Styles 
as many as the sepals and alternate with them. Capsule dehiscent to the 
base by entire valves. (Latin sagina, fattening, some species abundant in 
sheep-grazed country.) 
Filiform annuals. 
eee aod petals 5> herpase nearly plabrous... . ...s.nsccccccsccccvices 1. S. occidentalis. 
Sepals 4; petals commonly none; herbage glandular-pubescent.......... 2. S. apetala. 
Pes Mereanial-- NOwere” S-METOUS. . 2... >... 0.2. ccc na saccvcsesaavcces 3. S. crassicaulis. 

1. S. occidentalis Wats. Inconspicuous annual with almost capillary 
stems, branching at the base, erect, 2 to 5 in. high; slightly hispidulous-glan- 
dular on the calyx and upper portion of pedicel, otherwise glabrous; upper 
leaves broadly subulate, acute, 2 to 3 lines long, the lower filiform-linear, 3 
to 6 lines long; pedicels 3 to 6 lines long; sepals and petals 5; sepals *4 line 
long, the petals nearly as long; calyx rounded at the base; stamens 3 to 10; 
capsule 114 lines in length. 

Not uncommon, but obscure and mostly in low ground: San Joaquin and 
Sacramento valleys; Napa Valley and southward to Southern California. 
Apr.-May. . 

2. S.apetala Ard. Similar to the preceding but usually glandular-pubes- 
cent; leaves linear-subulate, acute, 114 to 3 lines long; calyx 4-parted; petals 
4, minute and obovate, or commonly none. 

Naturalized from Europe: North Berkeley, Davy; Tehama Co., Jepson, 

1899. 
_ 3. S. crassicaulis Wats. Smooth perennial, the stems stoutish and succu- 
lent, branching, 1144 to 5 in. long, decumbent; leaves linear, thickish, 2 to 9 

lines long, the basal forming a rosette, the cauline connate by broad scarious 

membranes; flowers erect or nodding; petals and sepals subequal, 144 lines in 

length; capsule ovate, little exserted from the fruiting calyx. 

Beaches along the coast from Monterey to Tomales Bay. June. 

8. SPERGULARIA J. & C. Presl. SAND SPURREY. 

Low herbs, usually of alkaline plains, borders of salt marshes, or maritime. 

Leaves linear or subulate-filiform, semi-terete, with scarious stipules. Sepals 

5. Petals 5, purplish or white, entire. Stamens commonly 10. Styles 3, 

rarely 5. Capsule 3-valved. Seeds often wing-margined. Embryo annular. 

(Derivative of Spergula.) 

i i i i PV BOOS « civ.c'a'¢ 510 
r ascending, more or less succulent perennials with fusiform fles 

— = 1. S. macrotheca. 
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ay.’ Prostrate perennials. ‘ et 
Stems long and somewhat straggling, from a matted or tufted center, flowering from 

the middle to the ‘ends of the branches... oss's p.4sinees ss s.6 puainiae 2. S.7ubed., oe 
. Plants matted; flowers mostly at the ends of the branches............. 3. S. clevelandii. 

a. Nearly or quite) erect arimualey ss s.cicc 6 ess 0c ad's kc cee to ee ely tenta ee 4. S. salina. 

1. §S. macrotheca (Hornem.) Heynh. Stems stout, 7 to 12 in. high, — 
erect or ascending from the short, often branched, woody crown of a very 
thick and fleshy taproot; herbage deep green and viscid-pubescent; leaves 
narrowly linear, 1 to 1% in. long; pedicels 3 to 6 lines long; sepals 3 to 4 
lines long, scarious-margined; petals as long, pink; capsule about equaling 
calyx; seeds with or without a wing, even in the same capsule.—(Tissa macro- 
theea Britt.) 

Sandy borders of salt marshes, common about San Francisco Bay. Var. 
LEUCANTHA Robinson. Glabrous except a glandular pubescence on the looser 
inflorescence; flowers commonly white——Alkaline plains of the Sacramento 
southward to the Livermore Valley and the San Joaquin. May-June. Var. 
SCARIOSA (Britt.) Robinson. Herbage pale, glandular-pubescent or almost 
glabrous; internodes short; stipules ovate, acuminate, 4 to 5 lines long; flowers 
scattered and on pedicels *4 in. long or less, or in reduced terminal cymes.—Sea- 
bluffs, San Francisco to Monterey. 

2. S.rubra (L.) J. &C. Presl. var. perannans Robinson. Stems 4 to 9 
in. long, slender and wiry, many from a densely tufted base, branching little, 
flowering from about the middle; herbage comparatively glabrous; leaves nar- 

. _rowly linear, 5 lines long or less; stipules ovate, silvery-scarious, 2 lines long, 
very conspicuous; pedicels slender, 2 to 4 lines long; sepals oblong, acute, 2 
lines long; petals reddish, about equaling the sepals; capsule not exserted from 
the calyx; seeds with a marginal elevation.—(Tissa rubra Britt. var. perennans 
Greene. ) 

Beaten paths and by roadsides: Sacramento Valley; North Coast Ranges; 
Berkeley. May. Introduced from Europe, spreading slowly, but more com- 
mon than ten years since. 

3. §. clevelandii (Greene) Robinson. Perennial with prostrate stems 
forming deep green mats 5 to 13 in. broad; herbage viscid-glandular; leaves 
filiform, conspicuously fascicled in the axils, ascending, all longer than the 
internodes; flowers in terminal cymes; corolla 3 to 4 lines broad, white; seeds 
winged or not winged, even in the same pod.—(Tissa clevelandii Greene.) 

Sandy soil near the ocean: San Diego northward to San Francisco. 
4. §S. salina J. & C. Presl. Branching, erect or sometimes diffuse and 

| prostrate, the stems 3 to 8 in. long; leaves narrowly linear, commonly shorter 
than the internodes; pedicels leafy-bracted or the upper bractless, not ex- 
ceeding the capsules; sepals oblong-ovate, obtuse, scarious-margined, 2 lines 

. long; capsule acute, longer than the calyx.—(Tissa salina Britt.) 
Alkaline plains of the Sacramento and San Joaquin westward to the salt 

} marshes near the coast. May-Aug. 
; Var. involucrata Jepson, n. comb. Heads of closely aggregated flowers 

subtended by 2 to several foliaceous bracts—Mt. Eden; Newark (S. tenuis 
var. involucrata Robinson). 

Var. tenuis Jepson, n. comb. Dichotomously and copiously branched, 
the branches slender and internodes long; flowers very numerous, short-pedi- 
celed, the uppermost sessile in close groups; stamens 2 to 5; capsule twice as 
long as the ovate-oblong sepals.—Rarely collected: Alameda; Hollister. Apr. 
(Tissa tenuis Greene.) 
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9. SPERGULA L. Spurrey. 

Annual. Leaves narrowly linear or” subterete, apparently in whorls, but 
really opposite, several others of their own size being crowded in the axils; 
stipules small and scarious. Flowers symmetrical. Sepals 5. Petals 5, white, 
entire. Stamens 10, cecasionally 5. Styles 5, alternate with the sepals. Cap- 
sule 5-valved, the entire valves opposite to the sepals. Embryo spirally an- 
nular. (Latin spargere, to scatter, in reference to the dispersion of the seeds.) 

1. §S. arvensis L. Corn Spurrey. Diffusely branching from the base, the 
stems 1 to 2 ft. long; pubescence of short spreading glandular hairs; leaves 
slightly fleshy, numerous in rather remote whorls; flowers white, 4 lines broad, 
in a cymose panicle with strongly divergent branches turned abruptly down- 
ward after flowering; petals ovate, exceeding the sepals. 

Fields and orchards near the coast: Sebastopol (1903); Olema, Jepson, 
1910; Berkeley to Monterey Co. Apr. Introduced European weed. Readily 
eaten by cattle and said to increase the flow of milk. Flowers opening only 
of afternoon. 

10. POLYCARPON L. 

Low much branched annual with numerous flat leaves, small scarious stipules 
and very small flowers in cymes. Sepals 5, more or less carinate, scarious- 
margined. Petals 5, hyaline, shorter than the sepals. Stamens 3 to 5. Styles 
united below, very short, with 3 branches. Capsule 3-valved. Seeds several. 
Embryo little curved. (Greek polus, many, and karpos, fruit, in reference to 
the numerous pods.) 

Leaves in 4s or opposite; inflorescence leafless.-...... Oe eee ae ae 1. P. tetraphyllum. 
Leaves opposite; inflorescence more or less leafy..............ce000+ os 2. P. depressum. 

1. P,tetraphyllum L. Nearly glabrous, the stems prostrate, 2 to 5 in. 
long; leaves in 4s or opposite, oblong or obovate, short-petioled, 2 to 6 lines 
long; cyme leafless, many-flowered, dense, the flowers nearly 1 line long or a 
trifle more, short pediceled; sepals green or purplish; capsule nearly equaling 
the calyx. 

Beaten gravelly places: Napa Valley; Vallejo; Berkeley, Tracy, 1903. 
Naturalized from Europe. July-Aug. 

2. P. depressum Nutt. Plants prostrate, 1 to 214 in. broad with slender 
stems; leaves spatulate, varying to obovate, obtuse or acute, 14 to 2 lines long; 
flowers 14 as large as in the preceding; Sepals little if at all keeled, about 14 
line long; petals white, membranous, linear, 1% as long as the sepals. 

Pajaro Hills; Southern California. 

11. LOEFLINGIA L. 
Low rigid annuals, dichotomously branched from the base, with subulate 

leaves and setaceous stipules. Flowers small, sessile in the axils. Sepals acu- 
minate or awn-tipped, the outer with a tooth on each side. Petals 3 to 5, min- 
ute or none. Stamens 3 to 5. Style short or none. Capsule 3-valved, several- 
seeded. (Peter Loefling, Swedish traveler of the 18th century.) 

1. L. squarrosa Nutt. @landular-pubescent, diffusely branched from base, 
2 to 5 in. high; leaves subulate, cuspidate, squarrose-spreading, 2 to 3 lines 
long; capsule shorter than the sepals. 

Lower Sacramento; lower San Joaquin at Oakdale. 

12. HERNIARIA L. 

Ours a very small annual, with minute scarious stipules. Flowers minute, 
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green, in clusters, crowded, sessile. Sepals united at base. Petals and stam- 
ens as in Paronychia. Fruit a l-seeded indehiscent achene, with a thin peri- 
carp, enclosed in the calyx. (Latin hernia, a rupture, which one species was 
thought to cure.) 

1. H. cinerea DC. Tiny erect plants, 1 to 21%4 in. high, or sometimes 
matted, branched from base, the branches bearing 2-ranked branchlets; herb- 
age hispidulous; leaves oblong-oblanceolate, 114% to 214 lines long; flowers in 
all the axils, even the lowest; calyx 1% line long, very hispid. 

San Joaquin region at the edge of the foothills on either side of the valley; 
naturalized from southern Europe. May-June. 

13. PENTACAENA Bartl. 
Tufted perennials with subulate pungent leaves and silvery-hyaline stipules. 

Flowers sessile, clustered in the axils. Sepals 5, almost distinct, very unequal, 
hooded, the 3 outer larger, and with a stout divergent terminal spine, the 2 
inner smaller and with a shorter spine. Petals minute, scale-like. Stamens 3 
to 5, inserted at the base of the sepals. ,Style very short, bifid. Utricle en- 
closed in the rigid persistent calyx. (Greek pente, five, and akaina, a thorn, 
the five sepals spine-tipped. ) 

1. P. ramosissima H. & A. Sanp Mar. Stems prostrate, forming dense 
mats 5 to 18 in. broad, pubescent; leaves crowded on the stems, 3 lines long, 
the stipules 144 or sometimes nearly as long; calyx 11% to 2 lines long; sepals 
hairy or woolly below the divergent spinose apex; utricle apiculate. 

Along the entire Californian coast; common on the San Francisco sand 
hills. Apr.-May. 

14. PARONYCHIA L. WaittLow-wort. 

Prostrate tufted perennial, with scarious stipules and clustered flowers. 
Sepals 5, linear or oblong, coneave or cucullate under the apex, the very tip 
aristate or cuspidate. Petals filament-like, or minute teeth, or none. Stamens 
5, alternating with the petals when these are present, inserted on the base of 
the sepals. Ovary l-ovuled. Fruit a utricle enclosed in the persistent calyx, 
at length bursting longitudinally. (Greek paronuchia, a whitlow or felon, the 
name applied to an herb used as a remedy.) ’ 

1. P. chilensis DC. Stems long, tough, with short internodes from a 
tufted crown, prostrate; leaves oblanceolate, acute, cuspidate, 2 to 4 lines long, 
mueh crowded on the branches and branchlets, especially towards the ends; 
stipules hyaline; flowers obviously pediceled, 3 or 4 in the axils.—(P. francis- 
cana Eastw.) 

Hilltops in western San Francisco; introduced from South America where 
it is native. Apr.-June. 

PORTULACACEAE. PuRSLANE FAMILY. 

Low herbs with succulent entire leaves and regular perfect flowers. Calyx 
chorisepalous (synsepalous in Portulaca). Sepals 2 (or in Lewisia 4 to 8), 
fewer than the petals. Petals 3 to 16, often 5. Stamens 3 to 20, sometimes 
more numerous. Ovary commonly superior; styles 2 to 8, united below or dis- 
tinct, stigmatic along the inside. Fruit a 1-celled capsule, dehiscent from the 
apex by 2 or 3 valves, or cireumscissile, the top falling away as a lid. 

A. Capsule circumscissile. 

Sepals 2, united below and partly adherent to the ovary, the free upper portion deciduous; 
capsule opening at the middle by a lid......cccecavvccceneccessecuce 1. PortTULACA. 
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Sepals 6 to 8, distinct and free from the ovary, persistent; capsule circumscissile near the 
base, the upper deciduous part splitting from below.........0...eeeseee. 2. LEWISIA. 

B. Capsule 2 to 3-valved. 

Sepals 2, distinct and free from the ovary, persistent. 
Flowers racemose or axillary; style-branches 3; capsule 3-valved. 

Petals mostly red, showy; stamens mostly 5 or more..........-.0- 3. CALANDRINIA. 
Periseaiostiy white or pinkish; Stamens S POMS cs si. wre cece oe ts siels a elopals 4. MonrTia. 

Flowers in scorpioid spikes; capsule 2-valved; sepals more or less scarious.......... 
CALYPTRIDIUM. 

1.. “PORTULACA L. 

Fleshy prostrate annual with alternate leaves and yellow flowers. Calyx 2- 
cleft, the tube adnate to the ovary below. Petals 5 (rarely 6), inserted with 
the stamens on the calyx. Stamens 7 to 20. Style mostly 3 to 8-parted. 
Capsule globose, opening transversely, the upper part coming off like a lid. 
Seeds many. (Old Latin name.) 

1. P. oleracea L. Common PuRSLANE. Glabrous; leaves cuneate or ob- 
ovate; flowers sessile, opening only in sunshine; petals yellow, notched or 2- 
lobed. 

Frequent in low lands: Lake Co.; Napa Valley; Berkeley; Sacramento 
and San Joaquin valleys. June-Oct. 

2. LEWISIA Pursh. 

Acaulescent fleshy perennials with very thick farinaceous root bearing a 
rosulate cluster of leaves and short (in ours) 1-flowered scapes. Flowers 
large and handsome. Sepals (in ours) 6 to 9, herbaceous, persistent. Petals 
(in ours) 12 to 16, varying from white to red. Stamens (in ours) numerous. 
Style-branches 3 to 8, filiform, stigmatic their whole length. Capsule circum- 
scissile near the base, the upper deciduous part more or less vaivate-cleft from 
the base. (In honor of Capt. Lewis of the Lewis & Clarke expedition across 
the continent, who collected the following species.) 

1. L. rediviva Pursh. Brirrer Root. Leaves thick, linear; scapes 1 or 2 
in. high, jointed above the middle and bearing an involucral whorl of 5 or 7 
searious subulate bracts; petals pink or bright rose, *4 to 1 in. long, spread- 
ing rotately. 

Santa Lucia Mts.; Mt. Hamilton; Mt. Diablo; Mt. Tamalpais; Napa 
Range; Pope Valley; Kelseyville; Sierra Nevada and far northward to Idaho. 
May. 

3. CALANDRINIA H.B.K. 

Low fleshy annuals with alternate entire leaves and ephemeral red or rose- 
colored flowers, rarely varying to white. Sepals 2, persistent. Petals 3 to 7 
(commonly 5). Stamens 5 or more, rarely 3, seldom of the same number as 
the petals. Style-branches 3. Capsule 3-valved from the apex. Seeds numer- 
ous, black and often shining. (J. L. Calandrini, Swiss botanist.) 
Capsule enveloped by the fruiting calyx; branches mostly ascending or erect......... 

1. C. caulescens. 
Capsule nearly twice as long as the fruiting calyx; branches mostly trailing..2. C. brewert. 

C. caulescens H.B.K. var. menziesii Gray. Rep Marps. Branching 
from the base and more or less diffuse, or erect and simple, 2 or 3 to 18 in. 
high; leaves narrowly oblanceolate to linear, acute; calyx glabrous, or some- 
what hispidulous on the margin or midrib of the sepals; petals 5, orbicular- 
obovate, retuse at apex, crimson or rose-red, 3 or 4 lines long; stamens 7 to 
14, commonly 10 to 12, rarely fewer than 7; capsule ovate, short-pointed, en- 
veloped by the sepals which are nearly or quite as long.—(C. menziesii T. & 
G.) 
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and on hilltops. Behaving like an immigrant. Mar.-Apr. Flowers opening 
of afternoons. Called ‘‘Kisses’’ in Solano Co. 

2. C. breweri Wats. Stems lax, trailing or sometimes ascending, nearly 
1 to quite 2 ft. long; leaves spatulate or oblong-spatulate; flowers sparse; 
pedicels longer than in no. 1, often deflexed in fruit; capsule narrower and 
longer (5 lines long), at length nearly twice as long as the calyx. 

Mt. Tamalpais; Southern California. June, 

4. MONTIA L. Inov1An LETTUCE. 

Moderately succulent low herbs, very glabrous and often glaucous. Stems 
clustered. Leaves alternate, opposite or mainly radical. Flowers white or 
pinkish, usually opening the second or third day. Sepals 2, persistent. Petals 
5, equal or somewhat unequal, distinct or more or less connate at base. Sta- 
mens 5 or 3. Style-branches 3. Capsule 3-valved from the apex. Seeds 1 to 
3. (Jos. Monti, Italian botanist.) 

A. Petals distinct or nearly so, commonly notched or retuse at apex. 

I. Leaves radical or opposite; petals equal. 

Leaves all radical, except a sessile and often united opposite cauline pair under the 
infloresence; petals equal. 

Cauline pair: of leaves . distincts~pereniisal fevargele <b <in.0» 1096 6a) ee 1. M. sibirica. 
Cauline pair connate-perfoliate into a roundish or angular disk; petals white, little sur- 

passing. the. calyx; rather! coarse: aida oe <n cleie ale ste loleis s)e\ siecle aiaiatate 2. M. perfoliata. 
Cauline pair partially joined on one side, rarely on both; petals pink, about 3 times 

the length) of the. calyx;\"slendervannital yc wire cieisictetsieterotelane ale ccaes 3. M. gypsophiloides. 
Cauline pair broadly to narrowly lanceolate, distinct or connate on one side; petals 

white, 1 to 2 lines: long: dwariish aniiale.2 sere cee chs ele ete ete 4. M. spathulata. 
Leaves opposite along the stem, distinct; perennial by bulblets........... 5. M. chamissonis. 

2. Leaves alternate; petals often somewhat unequal. ; 
Stamens 5. 

Perennial by stolons or bulblets; stems simple and peduncle-like........ 6. M. parvifolia. 
Annuals stems diffuse. and dichotomous. 2. - <6 ci lone cee orenes are eee 7. M. diffusa. 

Stamens Ss sammial. bie cece wine sie wre bore bios etek ols eee ne ee 8. M. linearis. 

B. Petals united at base into a short tube, not notched at apex. 

Stems bearing opposite leaves; petals unequal.......ceccecesccncceneccece 9. M. fontana. 

1. M. sibirica (L.) Howell. Erect, 9 to 18 in. high; radical leaves long- 
petioled, blades ovate, acuminate or barely acute, 1 to 2 in. long; cauline pair 
ovate or obovate to almost orbicular, distinct, sessile or short-petioled; ra- 
ceme very lax, the flowers on long (2% in. or less) pedicels; sepals ovate, 
obtusish; petals pink, with 5 longitudinal rose-purple lines, emarginate, 3 to 6 
lines long, narrowed at base into a distinet claw.—(Claytonia sibirica L.) 
Swampy places along the coast. Marin Co. to Mendocino Co. and far north 

to Alaska. Feb.-June. 
2. M. perfoliata (Donn.) Howell. Mrnrer’s Lerruce. Usually 4 to 10 

(sometimes 16) in. high; radical leaves long-petioled, the earliest narrowly 
linear, the later ones ovate, rhomboidal or deltoid; cauline pair completely 
united into a round and entire or angulately 2-lobed disk, 1%4 to 4 in. broad; 
flowers in pairs, threes or fascicles, in a short-peduncled or sessile more or 
less interrupted raceme; petals white, little surpassing the calyx.—(Clay- 
tonia perfoliata Donn.) 

Everywhere common in orchards or vineyards and in the shade of oak and 
other trees in the foothills and ecafions. Also called Indian Lettuce and Squaw 
Cabbage. Feb.-June. Var. NUBIGENA Jepson. Compact plant with glauces- 
cent herbage, and numerous stems; leaves linear or a few spatulate at apex; 
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racemes dense; flowers*white or pinkish, twice as large as in the species.—Marin 
Co.; Mt. Diablo. 

3. M. gypsophiloides (F. & M.) Howell. Slender, 2 to 9 in. high, the 
branches erect or ascending; herbage very pale and glaucous; radical leaves 
linear or filiform, the flowering stems 2 to several times as long; cauline pair 
ovate to linear-lanceolate, partially united on one side; raceme slender, elong- 
ated; flowers for their size showy and most delicately beautiful; petals pink, 
cuneate-obovate, retuse, about 3 times as long as the sepals.—(Claytonia 
gypsophiloides F. & M.) 

Northward slopes and summits of the Coast Ranges from Mt. Diablo to Mt. 
Tamalpais; Napa Co.; Healdsburg and northward. Last of Mar. to early 
May. 

4. M. spathulata (Dougl.) Howell. Caespitose, 2 to 6 in. high, the herb- 
age glaucous and very fleshy; leaves linear or lanceolate; cauline leaves lan- 
ceolate, nearly distinct or somewhat connate upon one (rarely on both) sides, 
nearly equaling the raceme; sepals much shorter than the petals; petals some- 
what quadrangular, retuse or rounded at apex, short-clawed, white or very 
light pink, with darker pink markings at base of blade; corolla 4 lines broad; 
anthers vermilion—(Claytonia spathulata Dougl.) 
Common on gravelly or rocky hill tops (often in vineyards and other cul- 

tivated areas): Oakland Hills and San Francisco northward along the coast 
to British Columbia, and south to Southern California. Sierra Nevada. Feb.- 
Mar. 

5. M. chamissonis (Esch.) Greene. Perennial by means of bulblets pro- 
duced at the end of slender runners; stems decumbent or ascending, 4 to 6 in. 
(less commonly 1 ft.) long, rooting at the lower nodes; leaves opposite, nar- 
rowly oblong (varying to elliptic or spatulate), obtuse or acute at apex, taper- 
ing into a petiole at base, 1%4 to 1 (or 2) in. long; racemes 2 to 8-flowered, 
rarely 1-flowered, bractless except 1 or 2 small bracts at base; pedicels re- 
curved after anthesis; sepals 1 line long, the petals pink or white, rounded at 
apex and entire, or sometimes retuse, 3 times as long; stamens 5; capsule small, 
1 to 3-seeded; seeds conspicuously muriculate-roughened under a_ lens.— 
(Claytonia chamissonis Esch.) 
Wet or swampy meadows: North Coast Ranges (Snow Mt. and northward) ; 

Sierra Nevada. Said to have been collected long ago at San Rafael by Kel- 
logg and Harford. 

6. M. parvifolia (Moc.) Greene. Stems at base bearing clusters or tufts 
of ovate or obovate petioled leaves 1% in. long or less; above the somewhat 
caudex-like base the stems are slender with scattered small (2 to 4 lines long) 
leaves and are, therefore, peduncle-like; sepals roundish, 1 line long; petals 
scarcely unequal, obovate or oblanceolate, emarginate, rose-color or white, 4 
or 5 lines long; capsule mostly 1-seeded.—(Claytonia parvifolia Moc.) 

North Coast Ranges; Sierra Nevada from Yosemite northward. Thought 
to be perennial; certainly propagating by bulblets formed in the leaf axils. 

7. M. diffusa (Nutt.) Greene. Annual, diffusely branched from the 
base, 2 to 6 in. high; cauline leaves alternate, ovate, sometimes varying to 
deltoid, roundish, the upper narrower, 14 to 1 in. long, the petiole nearly as 
long or longer; racemes 2, 3 or 4, opposite the upper leaves or terminal, 1 to 
114 in. long; raceme 5 to 7-flowered; petals emarginate, white or ‘‘rose- 
color,’’ 2 lines long, slightly exceeding the sepals; pedicels deflexed in fruit; 
seeds 3, black, 14 line long, lineated, the lineations composed of narrow trans- 
verse plates,—(Claytonia diffusa Nutt.) 
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Under pines in the seaward North Coast Ranges: Mill Valley; San Ra- 
fael, Henry Edwards, 1878; Mendocino and northward. Rare. 

8. M. linearis (Dougl.) Greene. Annual, nearly simple or very much 
branched, erect, 3 to 6 in. high; leaves alternate, narrowly linear (1 to 24% 
in. long and 1 line wide), sessile by a clasping base; racemes commonly se- 
cund, about 6 to 8-flowered; pedicels in fruit spreading or recurved, 2 to 5 
lines long; sepals broad and rounded or almost truncate, nearly or quite 2 
lines long, white-margined; petals white, obviously unequal, narrowly obovate, 
narrowed at base or clawed, slightly united on one side and not on other side; 
stamens 3, inserted on the very base of the petals; ovules 3; seed lenticular 
nearly or quite 1 line broad, smooth and shining, finely reticulated under a 
lens.—(Claytonia linearis Dougl.) 

Coast Ranges: Las Trampas, Contra Costa Co., Hall; Napa Valley, ace. to 
Bigelow, 1854. Sierra Nevada. 

9. M. fontana L. Warer Montia, Annual, or sub-perennial by rooting 
at the nodes; stems slender 2 to 6 in. long, ascending or procumbent; leaves 
opposite, narrowly oblanceolate or oblong, somewhat connate at base; petals 
minute, white, unequal, united at base, and exceeding little the calyx; seeds 
minute, roughened. 

Growing along the margin of small surface streams or in muddy places. 
Marin Co. to Napa Co., northward to British Columbia and far across the 
continent. Mar.-May. 

5. CALYPTRIDIUM Nutt. 

Depressed and rather succulent herbs with alternate spatulate leaves and 
small ephemeral flowers in solitary or clustered scorpioid spikes. Sepals 2, 
scarious or scarious-margined, orbicular, emarginate at apex and base. Petals 
in ours 4, obovate; stamens 1, 2 or 3, twice the length of the petals. Style 
simple; stigmas 2. Capsule membranaceous, globose-ovate, 2-valved, few to 
many-seeded. (From Greek kaluptra, a calyptra, the petals closing over each 
other and carried up on the capsule.) 

Stamens 1, 2, or 3, shorter than the petals; style very show or almost none... 0eaeeee 
‘ : 1. C. quadripetalum. 
Stamens 3, twice as long as the petals; style very long, ‘iter Pian 2. C. umbellatum. 

1. C. quadripetalum Wats. About 9. in. high; branches erect from a de- 
cumbent base, leafy up to the short dense spikes; leaves oblong-spatulate, 2 
in. long or less, including the tapering petiole; sepals round-reniform, white- 
scarious and rose-tinged with greenish center, 2 to 4 lines broad, exceeding 
the 4 petals; capsule oblong-oval, 10 to 20-seeded, little or not at all sur- 
passing the fruiting calyx. 

Geysers, Sonoma Co.; Lake Co.; Eel River, northern Lake Co. 
2. C.umbellatum (Torr.) Greene. Pussy Paws. Radical leaves spatu- 

late in a dense rosette; peduncles 1 to 7 in. high; sepals wholly searious or 
with a mere greenish center, emarginate at apex and base, equal; petals 4, ob- 
ovate; 2 stamens opposite petals, the third alternate, these and the long styles 
exserted; capsule globose-obovate, few-seeded, 

Humboldt Co.; Sierra Nevada. June-Sept. 

CERATOPHYLLACEAE. Hornwort Faminy. 
Aquatie submerged fragile herbs, with cylindric jointed stems and whorled 

sessile exstipulate leaves cut into filiform divisions. Flowers minute, axillary, 
monoecious, without perianth but surrounded by an 8 to 12-cleft persistent 
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involucre. Staminate flower consisting of numerous stamens crowded on the 
receptacle; anthers sessile. Pistillate flower consisting of one pistil; ovary 
superior, l-celled, with a single ovule. Fruit indehiscent, beaked by the 
slender persistent style, spinose or tuberculate at base. Embryo with highly 
developed plumule. No endosperm. 

1. CERATOPHYLLUM L. 

The only genus. (Greek keras, a horn, and phullon, a leaf, the leaves cut 
into slender rigid divisions.) 

1. C.demersum L. Hornworvt. Stems slender, 1% to 2 ft. long; leaves in 
whorls of 6 to 8, the segments prickly-dentate, 44 to 1 in. long; style as long 
as the achene; this 1 to 2 lines long, with a spine or reflexed horn on each 
side near the base. 

Ponds and lakes: Santa Cruz, San Francisco, and northward. Throughout 
North America and in Europe. Aug. Seldom collected in fruit; achene vari- 
able, the margin winged or wingless and the sides sometimes crested or cov- 
ered with tubercles. 

NYMPHAEACEAE, Water-Liny FaAmiIny. 
Aquatic perennial herbs with horizontal rootstocks or with tubers. Leaves 

floating or erect, peltate or deeply cordate. Flowers large, solitary, complete, 
on long peduncles. Sepals 3 to 12. Petals 3 to many. Stamens 6 to numer- 
ous. Carpels 3 to many, superior, united into a single pistil with many 
cells, or distinct. ; 
eee Tee IStIN Vl COM POUEG 210. si accdc cule ofc oie cd aicveidb eye es o bas douse cette i NYMPHAEA. 
POE tM pIStNs  SCVeITAl:  GISEINCEs.1c «ye sisterain archaaie'sleis'a! oid ins pteiare & eis ePieleie Haas BRASENIA. 

1. NYMPHAEA UL. Pownp Lity. 

Aquatic or subterrestial plants. Scapes from creeping rootstocks rooting 
from beneath and bearing on the upper side the scars of former petioles. 
Leaves in ours cordate with rounded lobes and narrow or closed sinus; peti- 
oles long. Sepals 5 to 12, conspicuous, orbicular, concave, mostly petal-like, 
unless at base or on the outside. Petals 10 to 20, small and thick, bearing 
more or less resemblance to staminodia. Stamens hypogynous, numerous, 
densely imbricated around the ovary, at length recurving; anthers linear; 
filaments very short. Ovary 10 to 25-celled, the stigmas radiating upon its 
truncate or disk-like summit. Fruit coriaceous-baccate. (Latin name of the 
water-lily. Fl. June-Aug.) 
Sepals 6 to 7; anthers yellow; stigmatic rays 13 to 22..............++-- 1. N. advena. 
Sepals 5 to 12; anthers dark red; stigmatic rays 15 to 24.............2..N. polysepalum. 

1. N.advena Ait. Cow Lity. Rootstock horizontal, creeping; leaves 6 
to 9% in. broad, 9 to 13 in. long, floating or raised above the water on stout 
subterete petioles; calyx 134 (when fully expanded, 2 to 3) in. in diameter; 
sepals 6 or 7, the inner narrowed at base, yellow, the three outer smaller and 
greenish; petals about 15, nearly or quite concealed beneath the many 
stamens; stamens in 5 or 6 series; anthers yellow; stigmatic rays 15 to 15 
or 22, usually not reaching the edge of the disk; neck beneath the disk 

scarcely constricted.—(Nuphar advena Soland.) 
Lakes and sloughs: Stockton; far northward and eastward. 

2. N. polysepalum Greene. INDIAN PcNnp Lity. Leaves as in the pre- 
ceding, the sinus 14 to 4 the length of the blade; calyx subglobose or some- 
what cup-shaped, 3 (or when fully expanded 4 to 5) in. in diameter; sepals 
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9 to 12, yellow or brownish red; petals 12 to 18, 6 lines long, 4 lines broad, 
nearly or quite concealed beneath the many stamens; anthers dark red; stig- 
matie rays 15 to 24; fruit subglobose, 114 in. in diameter, with short con- 
stricted neck and convex disk .—(Nuphar polysepalum Engelm.) 

Ponds: Santa Cruz and northward, especially in the high mountains; Sierra 
Nevada. 

2. BRASENIA Schreb. 

Leaves peltate, oval, floating, long-petioled from fleshy creeping rootstocks. 
Flowers small, dull purple. Sepals and petals 3 or 4. Stamens 12 to 18 with 
filiform filaments. Carpels 4 to 18, distinct, becoming indehiscent clavate 
pods. (Derivation unknown.) 

1. B.schreberi Gmel. Water SHIELD. Leaves 114 to 4 in. long; petals 
linear, about 6 lines long.—(B, peltata Pursh.) 

Lakes and slow streams: Stockton; Clear Lake; far northward and east- 
ward. Also in the Old World. 

RANUNCULACEAE. Burtercup Famtiny. 
Herbs with alternate or radical leaves (excepting Clematis, a shrubby 

climber with opposite leaves). Flowers commonly perfect, solitary or in 
terminal racemes or panicles, with the parts all free and distinct. Sepals 
more than 2, usually 5, often petal-like. Petals usually 5 or more, but some- 
times minute or altogether wanting. Stamens indefinite, usually numerous. 
Pistils several, superior, always 1-celled, bearing a single style. Fruit an 
achene, follicle or berry. Seeds containing abundant endosperm and a min- 
ute embryo. —Leaves mostly palmately divided or lobed, in all cases exstipu- 
late, but the petioles often with a broad sheathing base. Flowers regular, 
except in Delphinium and Aconitum, and most frequently with a pronounced 
convex receptacle. Thalictrum is dioecious and Clematis polygamo-dioectous, 
Actaea has only 1 pistil. 

A. Fruit a follicle; ovary several to many ovuled. 

Flowers without spurs, regular. 
Petals red, roundish, inserted’ on a fleshy disks. ocean tee eieik heme ele alee ats ote 1. PAEONIA. 
Petals none; sepals 5, white”. 2 sy:cc ars ojo a sac oteiare ale ete ae nee ae 2. IsopyRUM. 

Flowers with spurs, irregular, complete. 
Fetala 5, all apurred... ic » «< 0i0 <j soe pew nn nae wale © weet ee ee ee 3. AQUILEGIA. 
Petals ,4- upper..eegal, sputred.... en's + ashen cu eis umeaien sake Gals Sens 4. DELPHINIUM. 

B. Fruit a berry; ovary with many ovules. 

Flowers very small, whitish, in a short raceme. o5 < « sjsu sis hm an aids op nee bE 5. ACTAEA.., 

C. Fruit an achene; ovary usually with one ovule. 

Leaves opposite; woody climber; sepals 4; achene with a feathery tail...... 6. CLEMATIS. 
Leaves alternate or radical. 

Flowers perfect. 
Petals none; leaves all radical except an involucral whorl of 3.......... 7. ANEMONE. 
Petals present. 

Sepals spurred; achenes on a slender spike-like receptacle; diminutive herbs...... 
8. Myosurus. 

Sepals not spurred; achenes crowded on a convex receptacle so as to appear 
CAPIEALE «5 6 cwic es ss ehitig 5h inte ace arbi ok? alegs ho iden miele nian ai ore 9. RANUNCULUS, 

Flowers dioecious, panicled; sepals small, greenish...........++eeeeee: 10. THALICTRUM. 

1. PAEONIA L. 

Perennial herbs with ternately divided leaves. Flowers large, solitary and 
terminal. Sepals and petals 5 or 6, the latter and the numerous stamens borne » 
on a fleshy disk adnate to the base of the calyx. Style short or none. Fol- 
licles 2 to 5, thick and leathery, several-seeded. (Paion, the physician of the 
gods.) 
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1. P.brownii Dougl. Prony. Somewhat fleshy plant 8 to 14 in. high; 
leaves glaucous or pale, ternately or biternately divided, chiefly radical, the 
lobes obovate to linear-spatulate; peduncles 1 or 2 in. long; petals orbicular, 
plane, dull brownish-red, thick and leathery, scarcely longer than the round- 
ish concave sepals; follicles mostly 5, broadly oblong, smooth, 1 to 14 in. 
long; stem bending over in age and the fruit resting on the ground. 

South Coast Ranges; Southern California; northern Sierra Nevada and 
north to Washington, where the root was used by the Indians ‘‘to give their 
horses long wind’’ (J. G. Cooper). A rare herb within our limits. 

CALTHA BIFLORA DC. Perennial with simple round-cordate radical leaves 
and 1 to 2-flowered scapes; flowers showy, with 7 to 10 white sepals and no 
petals; follicles stipitate—Marshy slopes, subalpine, Sierra Nevada and north- 
ward. 

2. ISOPYRUM L. 
Low glabrous slender perennials with ternately compound leaves and 2 to 

3-lobed petiolulate leaflets. Flowers commonly white, solitary, terminal or 
axillary. Sepals 5, petal-like. Petals none. Stamens 10 to 30.  Follicles 
5 to 10, oblong or ovate, 2 to several-seeded. (Isopyron, the Greek name of 
a species of Fumaria.) 

1. I. occidentale H. & A. Plant of delicate habit; stems from a cluster 
of slender fusiform roots, branching above, 6 to 10 in. high; leaflets obovate 
or fan-shaped, 5 to 9 lines long, glaucous beneath; flowers white, 6 to 9 lines 
in diameter; stamens 23 to 27; follicles sessile, 6 lines long; seeds 8 to 9, 
wrinkled. 

A rare herb of shady places in the lower mountains. Sierra Nevada: Forest 
Hill; Mariposa. Coast Ranges: Vaca Mts.; Gabilan Range (fis. rose-red). 

I. svipiratuM Gray. Tufted plant 1 to 3 in. high; stamens about 10; fol- 
licles stipitate——Mountains of Northern California (Mendocino Co. and 
northward. ) 

3. AQUILEGIA L. 

Perennial herbs with ternately compound chiefly radical leaves, petiolulate 
leaflets and showy solitary flowers. Sepals 5, plane, colored like the petals. 
Petals 5, all alike and produced backward into large hollow spurs project- 
ing below the calyx. Stamens numerous, some inner ones sterile with dilated 
filaments, appearing like scarious scales. Pistils 5, becoming several-seeded 
follicles. (Derivation doubtful, said by some to be from the Latin aquila, an 
eagle, on account of the claw-like spurs.) 
frat of petal spurs about Z lines in. diameter. ... 2... 5.c0ccsccccsseses 1. A. truncata. 
Throat of petal spurs about 4 lines in diameter...........cceeeeeeees 2. A. tracyt. 

1. A. truncata F. & M. Cotumpine. Erect, branching, glabrous 2 to 31%4 
ft. high; leaves biternate, the leaflets roundish in outline, broadly cuneate at 
base, at summit incised, the segments lobed or crenately toothed; petioles long, 
those of the radical leaves 1 ft. long; flowers scarlet, tinged with yellow, pendu- 
lous in anthesis; spurs, therefore, erect, %4 in. long, somewhat exceeding in 
length the widely spreading sepals, and truncate at the orifice, the blade almost 
none; follicles nearly 1 in. long, conspicuously veined, the long styles per- 
sistent. 

Moist shaded places in the lower hills, or at middle altitudes in the moun- 
tains, almost throughout California. Not known in the inner Coast Range. 
May-June. 

2. A. tracyi Jepson, n. nom. Similar to preceding; viscid throughout; 
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upper leaves reduced to small bracts; flowers larger and stamens longer; 
sepals reflexed; petal spurs usually spreading more widely and the throat 
nearly twice the diameter of the throat in no. 1, and more obliquely trun-— 
cate; styles very long.—(Probably A. eximia Planch., not Borbas.) 

Rocky places along streams from Howell Mt., Jos. P. Tracy, to Marin 
and Mendocino cos. Rare. June-Aug. 

4. DELPHINIUM L. Larxkspvur. 

Herbs, ours perennial, with palmately divided leaves. Flowers in terminal 
racemes. Sepals 5, irregular, the upper one produced into a spur at the base. 
Petals 4, in pairs, with small spreading usually oblique blade on a claw of 
about equal length, the upper developed backward into nectary-bearing spurs 
and concealed within the spur of the calyx. Pistils in ours 3, seldom more, 
becoming many-seeded follicles. (Greek delphinion, larkspur, derived from 
delphin, the flowers of some species resembling the classical figures of the 
dolphin. ) 

Flowers blue, white, pink or lavender. 
Roots woody-fibrous or fusiform-thickened. 

Lower leaves 4 to 7 in. in diameter; flowers whitish; sepals externally villous all 
)) (} SO area 6 aan memo cee Me Sho a sok cas 1. D. californicum. 

Leaves mostly 1 to 3 in. in diameter; sépals finely pubescent or nearly glabrous, 
not villous. 

Racemes commonly rather short and few-flowered; pedicels spreading; sepals 7 to 
10° dines: ‘Tong: hh 2 cdudeelatoee is 2 a fale stare atelier ala reece 2. D. variegatum. 

Raceme commonly elongated and many-flowered; pedicels erect; sepals 4 to 7 
Min@S LOM ~ «a scieratece cideermie elas sustains cate aiete aleve SEM epee ty aree. teers Een 3. D. hesperium. 

Root a more or less globose tuber; flowers usually small................ 4. D. decorum. - 
PYGWETS TER! 2.3 SE al bicie oe area blbw Siar otaiaieis lal wuce ea RTE EE roe ete eee 5. D. nudicaule. 

1. D. californicum T. & G. Coast Larkspur. Stout, 214 to 7 ft. high, 
sparsely pubescent, many-leaved; leaves very large, 4 to 6 in. broad, 2 to 4 in. 
long, deeply parted into 3 to 5 segments; segments incised, sinuses of the 
primary divisions mostly closed in the lower leaves, open in the upper; racemes 
dense, *%4 to 11%4 ft. long; pedicels 4 to 7 lines long, or the lowest somewhat 
more; bractlets very long and slender; flowers rather densely pilose-pubescent, 
white or whitish or somewhat purplish inside, never fully expanded; upper 
petals entire or very slightly emarginate with a woolly tuft at apex on the 
inside; lower pair bifid, woolly on the outside; spur mostly longer than the 
sepals: follicles oblong, ‘turgid, hardly, if at all, diverging. 

Low hills near the coast: San Francisco north to Pt. Reyes. 

2. D. variegatum T. & G. SacRAMENTO LaRKSPUR. Commonly about 
14% to 1% ft. high, more or less hispidulous toward the base; leaves dis- 
sected into oblong mostly obtusish mucronulate diverging segments; raceme 
few (about 1 to 10)-flowered, loose, with ascending or spreading pedicels usu- 
ally 1 in. long or more, the lower pedicels sometimes much elongated; sepals 
deep but bright blue, 7 to 12 lines long; spur stoutish, the tip often slightly 
curved; lower petals large, elliptic or roundish, commonly colored like the 
sepals; upper petals obliquely oblong, whitish; capsule oblong, rather turgid, 
7 to 10 lines long, hispid-pubescent; seeds with brownish-winged angles. 

Monterey north through the Coast Ranges to Napa Valley and the Sacramento 
Valley. Var. APICULATUM Greene. Flowers on shorter pedicels in a compact 
cylindrical raceme.—Foothills on west side of the Sacramento Valley. 

age hesperium Gray. WESTERN LARKSPUR. Stem commonly simple, 1% 
to 3 ft. high, arising from a cluster of thick-fibrous roots or a single woody 
tap-root; herbage short-pubescent; leaves 2 to 3 times palmately cleft into 
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oblong or linear spreading segments; raceme rather dense, virgate, 6 to 12 
in. long; pedicels 4 to 8 lines long, or the lowest 1 in., strictly erect; flowers 
blue, pink or white and running into various intermediate shades; sepals 4 to 6 
lines long, equaled or exceeded by the straight spur; petals little shorter than 
the sepals, the lateral pair emarginate or shortly cleft; follicles short-oblong, 
3 to 5 (or 7) lines long, pubescent; seeds wing-margined. 

Dry open ground: Sierra Nevada foothills; lower Coast Ranges, especially 
towards interior. Flowering at beginning of dry season. Rather common. 

D. RECURVATUM Greene. Sepals linear-oblong, conspicuously recurved.— 
West side of the San Joaquin Valley in low lands. 

4. D. decorum F. & M. Stem lax, 1 to 1% ft. high; herbage perfectly 
glabrous, except a slight pubescence on the branchlets and sometimes on the 
pedicels; basal leaves thick, often somewhat succulent, roundish in outline, 
3 to 5-parted into broadly cuneate segments, 1 to 144 in. long; segments entire, 
or 3-cleft or -lobed; upper leaves pedately 3 to 5 or rarely 7-parted into linear- 
oblong lobes; racemes mostly many-flowered, 4 in. long or less; pedicels slender, 
spreading, 4 to 1 or 2 in. long; flowers purple-violet; sepals oval, 5 to 8 lines 
long, equaled by the spur; petals oblique, 2-cleft, the upper whitish, purple- 
veined, glabrous, smaller than the lower, these pubescent, especially above; 
mature follicles thickish, oblong, 5 to 6 lines long, erect or the tips spreading; 
seeds rough-papillose. 

Open woods of the Coast Range foothills from Napa Valley and the Vaca 
Mts. south to Southern California. : 

D. MENzIESI DC. Root a cluster of roundish connected tubes; stem often 
flexuous; flowers few and large; follicles 1% to “% in. long, almost always 
widely spreading.—Washington, Oregon and south to Humboldt Co. 

5. D. nudicaule T. & G. Rep LarKspur. Stems slender, 1 to 2 ft. high, 
few-leaved or quite naked; leaves somewhat succulent, parted into broad mostly 
obtuse divisions; racemes 2 to 12-flowered, loose and open; pedicels 1 to 3% 
in. long; calyx red, % to 1% in. long; petals partly or mostly yellow, the 
upper narrowly obovate, sharply notched at summit, much larger than the 
small cleft lower ones; follicles glabrous, divergent at summit. 

Banks of rivulets and rocky summits of the Coast Ranges from the Santa 
Lucia Mts. to Mt. Tamalpais, Napa Valley and northward. 

D. CARDINALE Hook. Stem leafy; leaves divided into narrowly linear or 
lanceolate divisions; flowers usually larger and a deeper red than in D. nudi- 
caule-—Southern California towards the coast. 

5. ACTAEA lL. BANEBERRY. 

Perennial herbs with bi- or tri-ternately compound ample leaves. Flowers 
small, white, in a short terminal raceme. Sepals about 4, roundish or obovate, 
concave, caducous. Petals small, entire, or none. Stamens many, with small 
anthers and slender white filaments, more showy than the petals. Pistil 1; 
ovules 10 in 2 rows; stigma broad, sessile, obscurely 2-lobed. Fruit a berry. 
(Latin name of the Elder, transferred by Linnaeus to these plants.) 

1. A. rubra (Ait.) Willd. var. arguta Lawson. Plants with stoutish 
rootstocks, propagating vegetatively by suckers; stems clustered, 14% to 244 
ft. high; leaves mostly radical, 1 to 2 ft. long, triternately divided, then tri- 
foliolate, or the middle divisions again ternate; leaflets rather deeply incised 
and sharply serrate, 1144 to 2% in. long; petioles short or almost none; racemes 
terminal, 1 in. long, or with 1 or 2 small lateral racemes in the axils of the 
upper leaves; tips of sepals often pinkish; petals none, or 1 or 2 and white, 



168 : RANUNCULACEAE. 

rhombie-spatulate, concave dorsally; stamens 11 to 14 or 18; berries red or 
white, with polished surface.—(A. spicata var. arguta Torr.) 

North slopes of brushy or wooded hills: Oakland Hills, Marin Co. and 
northward near the coast. (Pistils sometimes 2 and partly united.—Berkeley, 
1908.) 

6. CLEMATIS L. Vircin’s Bower. 

Stems woody below, climbing by aid of the petioles of the opposite ee 
leaves. Peduncles axillary, bearing 1 to numerous flowers. Flowers polygamo- 
dioecious. Sepals 4, valvate in the bud, white and petal-like. Petals none. 
Stamens numerous. Achenes numerous in a head-like cluster, the styles per- 
sistent as hairy or plumose tails, very conspicuous in fruit. (Ancient name, 
from Greek klema, a twig.) 
Peduncle bearing a panicle of many flowers; leaflets 5 to 7........--+ee- 1.C. ligusticifolia. 
Peduncle ito 3-flowered:. leatlets 3% sic apacicis «nua eaeatera miskerslole sbovela te ene) alkene 2. C. lasiantha. 

1. C. ligusticifolia Nutt. YrERBA pe Cuivato. Nearly glabrous, except the 
inflorescence; leaflets 5 to 7, ovate, cordate or obtuse at base, 3-lobed or 
coarsely toothed about midway, or nearly entire, mostly 1 to 3 in. long; 
peduncles 1 to 4 in. long, bearing a panicle of many to numerous flowers; 
flowers 1% to % in. in diameter. 

Valleys, foothills and mountains, climbing high over shrubs: Coast Ranges, 
Sierra Nevada, Southern California. Sepals sometimes 5 (Napa Valley, 
1901). An infusion of the herbage is valued by Spanish-Californians as a 
remedy for cuts in horses made by barb-wire. 

2. C. lasiantha Nutt. Prire-Stem. Branchlets and sepals tomentose-pubes- 
cent, the foliage less so; leaves trifoliolate, the leaflets elliptic to orbicular, 
truncate or rounded at base, coarsely toothed and often 3-lobed, 1 to 2 in. 
long; peduncles 1 (rarely 3)-flowered, 2 to 6 in. long with 2 bractlets usually 
below the middle; flowers polygamous, 144 to 2% in. in diameter; sepals 
broadly oblong; achenes 2 lines long, supporting a tail 1 in. long or more, 
the fruit of one flower forming a head-like cluster 2 to 2% in. broad. 

Coast Range and Sierra Nevada cafions, clambering over low shrubs and 
often illuminating a hillside with its profusion of flowers. Apr.-May. 

C. PAUCIFLORA Nutt. Rope Vine. Flowers solitary or few; achenes glab- 
rous (in the preceding species the achenes are pubescent).—Southern Cali- 
fornia, trailing over rocks or climbing trees. 

7. ANEMONE L. WInp-FLOWER. 
Perennial herbs, the stems and radical leaves from a rootstock. Cauline 

leaves none except an involucrai whorl of 3 near to or distant from the solitary 
or umbellate flowers. Sepals 5 to 8, petal-like, imbricate. Petals none. Sta- 
mens numerous. Achenes numerous, the style short or developing into a long 
plumose tail. Seed suspended. (Greek anemos, wind, the flowers disturbed by 

* the wind.) 
1. A. quinquefolia L. var. grayi Jepson. Woop ANEMONE. Stems slen- 

der, 1-flowered, 4 to 12 in. high, from a horizontal rootstock; radical leaf simple, 
of reniform outline, trifid; involucral leaves 3-foliolate, petioled; leaflets obo- 
vate, entire at base, crenately toothed or incised above, the lateral usually 
oblique, % to 11% in. long; flowers white or pale blue, 6 to 8 lines broad; 
sepals about 6; achenes with short recurved style. 

Shady mountain woods: Santa Cruz Mts.; Mt. Tamalpais; Humboldt Co. 
A. DELTOIDEA Hook. Near the last; radical leaf 3-foliolate; involucral leaves 

sessile; achene with straight style—Humboldt Co. and northward. 
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A. OCCIDENTALIS Wats. Stems from the crown of a thick vertical root, 1- 
flowered; leaves much divided; achene with long plumose tails—High Sierra 
Nevada. 

8. MYOSURUS L. 

Dwarf annuals with entire tufted radical leaves and naked 1-flowered scapes. 
Sepals 5, spurred at base. Petals 5, with a nectar-bearing hollow at the summit 
of the slender claw. Stamens 5 to 20. Achenes numerous, crowded on a long 
and slender spike-like receptacle. Ovules attached near the summit of the cell. 
(Greek mus, a mouse, and oura, a tail, in allusion to the curious receptacles.) 
Flowers on scapes; achenes with an appressed beak................06. 1. M. minimus. 
Flowers sessile, the spike-like receptacles in a close cluster; achenes with a spreading 

NN ite are Sia 8 cin aca a late a Biola, We eae jel wie a aint & caste Solas a’cje se da aoe, IA. GLOPCOCRTOIGES. 

1. M. minimus L. Mouse Tam. Leaves linear-filiform; scapes 3 to 6 
in. high, the slender receptacles 144 to 1%4, commonly about 1 in. long; mature 
achenes with somewhat rhomboidal back and very low keel ending in a straight 
appressed or rarely obsolete tip. 
Low ground: inner Coast Ranges; Sacramento and San Joaquin valleys; 

far eastward. 
2. M. alopecuroides Greene. ANTIOCH Mouse Tatu. Leaves 1 line wide, 

214 in. long or less; spike-like receptacles 6 to 10 lines long, rather thick, 
sessile, in clusters of about 4 to 9; achenes with prominent spreading beak. 

Shallow vernal pools: Antioch, Stockton and north to Vacaville. Mar.-Apr. 
Too near M. sessilis Wats. 

9. RANUNCULUS L. Buttercup. 

Annual or perennial herbs with divided or entire leaves. Flowers solitary 
or somewhat corymbed, yellow or white. Sepals 5, rarely 4 or 3. Petals 5 
(rarely 1 or 3) to many, with a little nectar-bearing pit at base, the pit com- 
monly covered by a scale. Stamens usually numerous. Achenes numerous, 
in a globular or oblong cluster. Ovules attached near the base of the cell. 
(Latin name for a little frog, some species aquatic, growing where frogs are 
found.) 

A. Petals yellow; nectar-bearing pit covered by a scale. 

Leaves undivided; achenes not strongly flattened. 
Petals 5; beak of achene straight but short; perennial............... 1. R. fammula.. 
Petals 1 to 3, minute; achene ,beakless or nearly so; annual.............. 2. R. pusillus. 

Leaves lobed, cleft or divided; achenes flattened. 
Perennial; achenes smooth (hispidulous in no. 7). 

Leaves with mostly 3 leaflets; petals 5, emarginate; beak subulate, straight........ 
. Rk. bloomeri. 

Leaves ternately once or twice divided, the divisions parted, laciniate or lobed. 
Petals 5 to 8; beak subulate, as long as body of achene.......... 4. R. orthorhyncus. 
Petals 5; beak very broad, only slightly curved.............eeee0- 5. i.) canus: 
Petals many (about 9 to 16), in some of the varieties few (5 to 8); beak very 

short, recurved; herbage more or less pubescent or hirsute; common........ 
6. R. californicus. 

Petals 5; beak rather slender, curved or hooked.............+2:: 7. R. occidentalis. 
Annual. : 

Achenes with hooked hairs; slender herbs with minute flowers...... 8. R. hebecarpus. 
Achenes bearing prickles on the sides, the margin with raised border; flowers 4 or 
ePID SD aa ait bars! A al aaic nto m ofo-cra, oa a ula ded Sindee eho 9. R. muricatus. 

B. Petals white; nectar-bearing pit not covered by a scale; aquatic. 

Leaves submersed, dissected into capillary divisions; achenes many........ 10. R. aquatilis. 
Leaves floating, with broad divisions; submersed leaves as in the preceding or none; 
RONG Sete er re ons Es dn oa « «wit B cule oloc Aoloneuinde bea 11. R. lobbiu. 

1. R.flammula L. var. intermedius Hook. SpeaRwort. Perennial; 



170 . RANUNCULACEAE. 

stems slender or almost filiform, decumbent and creeping, rooting at the 
joints, 4 to 11 in, long; leaves lanceolate or linear-lanceolate, entire, 1 to 2 in. 
long, tapering into the petiole; flowers 2 to 5 lines broad; achenes few, thick, 
less than 1 line long, the beak short. 

Margins of lakes or shallow slow meadow-streamlets: Sierra Nevada at 
middle altitudes; Humboldt Bay; Pt. Reyes. ‘July. 

2. R. pusillus Poir. var. lindheimeri Gray. Slender annual, 4 to 10 
in. high, or succulent and only a few in. high; herbage glabrous or the dilated 
petiole sometimes sparingly villous-ciliate; leaves long-petioled except the 
uppermost; radical round-ovate, toothed or entire, 3 to 6 lines long; cauline 
elliptic-oblong to linear-lanceolate, entire or slightly denticulate, 1 to 2 in. 
long; flowers minute; sepals subscarious, mostly not reflexed; petals com- 
monly 1 to 3, less than 1 line long; achenes numerous in a small globose 
head, papillose, beakless or nearly so. 

Low wet places, rare: Napa Valley; Sonoma; San Rafael. Apr.-May. 

3. R. bloomeri Wats. Glabrous somewhat succulent herb, the stems 5 to 
16 in. high, from a cluster of thick-fibrous or even slender-fusiform roots; a 
few leaves simple, but mostly trifoliolate, the radical long (1 ft. or less) -petioled ; 
leaflets roundish, dentate with coarse round teeth, usually petiolulate, sparsely 
incised or 3-lobed; flowers few and large, 1144 in. in diameter or less; petals 
5, emarginate at apex, the greenish area at base conspicuous and the gland 
large; achenes turgid, 114 lines long, tipped with a slender subulate beak. 
Low fields near the coast: San Mateo Co.; West Berkeley; Marin Co.; 

Napa Valley and north to Ukiah and Long Valley (Mendocino Co.).- Feb.- 
Mar. 

4. R. orthorhyncus Hook. var. platyphyllus Gray. Stems very stout, 
1% to 3% ft. long, from a cluster of slender fusiform roots; leaves ternately 
divided, the divisions broad, sharply or laciniately cleft; radical leaves 3-folio- 
late with the leaflets 3-parted or -divided, on long petioles; petals 5 to 8, 
round-obovate to broadly oblong, 6 to 10 lines long; achenes glabrous, the 
slender beak as long as the body.—(Var. maximus Jepson.) 
Swampy places: Berkeley; Marin Co.; Humboldt Co. 

5. R. canus Benth. var. hesperoxys Jepson. Herbage fragrant, soft- 
villous when young or on the under surface of the leaves conspicuously canes- 
cent; stems 114 to 2 ft. high; leaves nearly all in a radical tuft, long-petioled, 
deeply parted and subdivided into many lanceolate acute segments; petals 
5 to 8; achenes large, flat, 3 lines long, including the short triangular-subulate 
beak which is slightly curved at the tip. 

Antioch; Montezuma, Platt, 1902. Mar. R.:canus is very silky-lanate 
throughout.—Originally collected by Hartweg in the valley fields of Butte Co. 

6. R. californicus Benth. Common Burrercup. Herbage deep green and 
nearly glabrous, or with a short stiffish pubescence, especially on the leaves, 
or soft-pubescent throughout; stems mostly caespitose, erect or decumbent, 9 to 
18 in. long, freely branching and many-flowered; leaves roundish in outline, 
ternately divided, and again divided, parted or lobed, the earlier with the 
broad divisions obtusely lobed, the later with the laciniately and sharply 
cleft divisions less broad or narrowly linear, but in these particulars exceed- 
ingly variable on the same individual and on different individuals; sepals 
usually somewhat petal-like, closely reflexed; petals about 9 to 16, obovate to- 
oblong, 4 to 5 lines long; achenes flattened *4 to 1% lines long, the short and 
rather stout beak closely recurved. 
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The most common species, everywhere abundant, coloring leagues upon 
leagues of grassy hills in the late winter and early spring with its profusion 
of yellow flowers. Running into numerous varieties, which are scarcely (lis- 
tinguishable in any satisfactory way. 

7. R.occidentalis Nutt. var. rattanii Gray. Very similar to R. eali- 
fornicus, but the leaf-segments commonly broad; petals 5; style subulate, 
forming a curved beak, this longer relatively to the achene which is papillose- 
roughened and densely hispidulous. 

Openly wooded hills of the higher North Coast Ranges and northward. 

8. R. hebecarpus H. & A. Very slender herb, 5 to 11 in. high, branched 
above, sparsely villous; leaves thin, rounded or reniform in outline, 3-parted 
into ovatish entire or notched or lobed divisions, or the upper divided into 3 
divergent narrowly oblong acute segments; peduncles 3 to 6 lines long; flowers 
minute, yellow; petals of about the same length as the stamens; achenes few, 
hispidulous with hooked hairs, orbicular, flat, 1 line long, tipped with a short 
curved beak. 
Common in foothill country in the shade of oak and other trees: Coast 

Ranges; Sierra Nevada. 

9. R. muricatus L. Rather stout and succulent, 3 to 10 in. high; herb- 
age yellowish green, glabrous; leaves roundish or reniform, deeply 3-cleft, the 
segments again cleft or toothed; petals 3 to 4 lines long; achenes 4 lines long, 
including the stout ensiform beak, the sides very flat, surrounded by a raised 
border and coarsely muricate or prickly. 

Naturalized from Europe but not common: San Francisco; Marin Co.; 
Cazadero; Humboldt Bay; Knight’s Ferry. 

10. R.aquatilis L. Water Burrercup. Perennial; leaves submersed, all 
many times dissected into filiform or capillary divisions; flowers 44 in. broad 
or less; sepals deciduous; styles subulate, rarely persisting; achenes trans- 
versely rugose, commonly hispidulous, about 11 to 18 in a rather compact 
round head. 

Ponds and slow streams in the valleys and mountains: Coast Ranges; 
Sierra Nevada. Rather common. Sometimes floating leaves are found with 
oval or orbicular segments. Apr. 

11. R.lobbii Gray. Loss’s Burrercup. Annual; submersed leaves none, 
or when present, few and as in the preceding; floating leaves 6 lines broad, 
divergently 3-parted into oblong or ovate lobes, the middle one commonly 
entire, the lateral notched; stamens 5 to 10; petals withering persistent; 
style filiform, about 3 times the length of the ovary; achenes few (4 to 6), 
rather sharply rugose, the mature ones sometimes with minute black dots. 

Whitening the surface of shallow vernal pools: Marin Co. to Napa Valley. 
Apr.-May. 

10. THALICTRUM L. Mespow Rue. 

Perennial herbs with tall erect stems from a short rootstock bearing bi- 
or tri-ternately compound leaves with petiolulate (or some sessile) leaflets. 
Flowers many, small, panicled, in ours dioecious. Sepals in pistillate flowers 
4 to 7, in staminate flowers more commonly 4, greenish or more or less petal- 
like. Petals none. Stamens numerous with long mucronate anthers on c¢apil- 
lary filaments. Achenes 4 to 15, veined or furrowed and usually acute at both 
ends, sometimes inflated, tipped with the persistent long styles. (Greek thallo, 
bloom, the application uncertain.) 
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1. T.polycarpum Wats. Glabrous, aromatic, 1% to 3 ft. high; leaflets 
ovate to roundish, 4% to 1 in. long, rather prominently veined beneath, serrate 
or incised or divided into 2 or 3 segments, the teeth acute or acutish; panicle 
3 to 6 in. long, terminal or with accessory branches from the upper axils; 
sepals elliptic to ovate, mostly acute; stamens 16 to 25, anthers yellowish; 
pistils of about the same number, styles purplish; achenes somewhat inflated, 
the sides marked with anastomosing veins. ‘ 

Coast Ranges, but apparently not in inner Coast Range. Apr.-May. 

CALYCANTHACEAE. Sweet-sHrus Faminy 
Aromatic shrubs with opposite entire leaves and no stipules. Flowers large, 

solitary, terminating the branches. Bracts, sepals and petals passing into 
each other, imbricated in many series, adnate at base to the enlarged hollow 
receptacle which is like a rose-cup. Stamens numerous, the inner ones sterile. 
Pistils many, distinct, nearly enclosed in the hollow receptacle, becoming 
achenes, 

1. CALYCANTHUS L. 

Flowers livid red. Petals in several rows at mouth of tube, the inner ones 
shorter. Styles equaling the anthers, filiform, colorless. Seed without endo- 
sperm; cotyledons foliaceous, convulute, caulicle inferior. (Greek kalyx, cover- 
ing or calyx, and anthos, flower.) 

1. C. occidentalis H. & A. Sweer Surus. Erect branching shrub 5 to 9 
ft. high; leaves ovate to oblong-lanceolate, acute, rounded at base, 1% to 6 in. 
long; sepals and petals linear-spatulate, 144 in. long or less, the upper 1% or % 
fading tawny or brown in age; filaments 14% line long; fruiting receptacle 
cup-like, 1 to 14% in. long; achenes oblong-ovate, slightly oblique or curved, 
a trifle flattened and bordered all around with a granular margin, somewhat 
velvety-hirsute, 4 to 5 lines long. 

Along cafion streams in the North Coast Ranges and Sierra Nevada. Called 
‘“Spice-wood’’ on Howell Mt., ‘‘ Wine Flower’’ in Sonoma Co., ‘‘Spice Bush’’ 
in Napa Valley, ‘‘ Wild Poppy’’ in Trinity Co., where it is reputed poisonous 
to cattle, and ‘‘ Vinegar Bush’’ in the Kaweah region. A crushed flower is 
sometimes put in a knotted corner of the handkerchief by mountain people 
as a perfume. 

BERBERIDACEAE. BARBERRY F'AMILY. 
Shrubs or herbs, ours with alternate compound leaves. Flowers perfect, 

regular, hypogynous. Sepals 6, in 2 circles. Petals 6, in 2 circles, the sta- 
mens as many and opposite them. Anthers opening by an uplifting valve or 
lid. Ovary one, superior, 1-celled, becoming in fruit a capsule, a berry, or 
dry and coriaceous. Seeds with endosperm. Achlys is anomalous; it has no 
perianth and 9 to 13 stamens. 
Shrubs or low woody plants; leaves pinnate, prickly; petals bifid...... 1. BERBERIS. 
Perennial acaulescent herbs. 

Perianth none: leaves '3-fOliglate 7. sisi c-0:5 ik ic ale hie oe tee oka nate eer eee 2. ACHEVS, 
Perianth present; petals entire; leaves triternate..........s.scccceese 3. VANCOUVERIA. 

1. BERBERIS L. Barberry. 

Shrubs or low suffrutescent plants with yellow wood. Leaves alternate, 
prickly, in ours pinnately compound with the rachis jointed at the insertion 
of the leaflets. Flowers yellow, in racemes. Sepals petal-like. Petals concave, © 
in ours distinetly bifid. Filaments irritable. Stigma peltate-umbilicate. 
Fruit a berry. (Arabic name.) 

4 
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Racemes from small lateral or terminal buds, their scales triangular or roundish, decidu- 
ous, about 2 lines long. 

Leaflets 5 to 7, very undulate and strongly spinose, few-toothed........ 1. B. dictyota. 
Weatiets)5 10 17, nearly plane, with-many prickly teeth... 2.0.00. woe oe 2. B. pinnata. 

Racemes from a large terminal bud, its scales persistent, glumaceous, about 1 in. 
Ime eS oie teiey oho solo aiehel aves ucts ch aner ele seeks eiake wie sYors)avaie tua-eleie.c ew woeiale ch ehtve 3. 8B. nervosa. 

1. B. dictyota Jepson. Erect, stout, scarcely branched, 3 to 41% ft. high, 
sparsely leafy; leaflets 5 to 7, glaucescent on the upper surface, little paler 
but very prominently reticulated on the under surface, very strongly undulate, 
lowest pair close to base of petiole; filaments with a recurved tooth on each 
side near the apex. 

Rocky slopes: western Solano Co.; Marysville Buttes. Rare. 

2. B. pinnata Lag. CALIFORNIA BarBerry. A few in. to 4 or 5 ft. 
high; leaflets usually 5 to 9 but often 11 to 13 (or even as many as 17 and 
rather crowded on the rachis), ovate-elliptical to oblong, 1 to 2% in. long, 
shining above, somewhat paler beneath, plane or moderately undulate, shal- 
lowly repand and dentate, the mostly numerous teeth prickly; lowest pair 
close to base of petiole; racemes clustered, dense; filaments as in the last. 

Rather common on hills, mostly along the edge of thickets. Berkeley Hills, 
San Francisco and southward to Monterey. Mar.-Apr. 

3. B. nervosa Pursh. MAnoniA. Leaves in a tuft from a low scaly cau- 
dex, 9 to 16 in. long, the rachis conspicuously nodose; leaflets 11 to 17, bright 
green, ovate to ovate-lanceolate, spinulose-serrate, and somewhat palmately 
nerved; scales of the strong terminal bud about 1 in. long, coriaceous-gluma- 
ceous; racemes erect, elongated, 4 to 6 in. long; bracts oblong to lanceolate, 
membranaceous; filaments not toothed. 

Woods near the coast from Marin Co. northward to Oregon and Washington. 

2. ACHLYS DC. 

Perennial herbs with long-petioled 3-foliolate leaves and leafless scapes ris- 
ing from a very slender rootstock. Flowers perfect, in a short dense spike. 
Calyx and corolla none. Stamens 9 to 13, 2 to 3 times as long as ovary, the 
outer dilated upward. Fruit dry, indehiscent, broadly moon-shaped. (Greek 
Achlus, the god of night or gloom.) 

1. A. triphylla DC. DereEr-root. Plants about 1 ft. high; leaflets 2 to 6 
in. broad. 

Woods near the coast, Mendocino Co. and northward; ranging altitudinally 
from near sea-level to 7,000 ft. Settlers on the Humboldt coast, prizing the 
delicate fragrance, hang bunches of the leaves in their houses. To be expected 
on the northern Sonoma coast. 

3. VANCOUVERIA Morr. & Decsne. 

Low perennial herbs with slender creeping rootstocks. Leaves triternately 
compound, all basal or nearly so. Flowers small, nodding, arranged in an 
open panicle on a slender scape-like peduncle. Sepals 6, in 2 series, obovate, 
petal-like, reflexed, subtended by 6 to 9 small calyx-like membranous bractlets. 
Petals 6, ligulate, tipped with a hood-like nectar-bearing appendage, reflexed. 
Stamens 6, closely erect about the pistil, the anther connective produced into a 
pointed tip. Style 1; stigma thin, cup-shaped. Fruit a follicle, dehiscent by 
the dorsal suture. Seeds with an aril. (Capt. George Vancouver of the 
English exploring ship Discovery, who visited San Francisco Bay in 1792.) 

1. V. parviflora Greene. INsIDE-ourT FLOWER. Stems 8 to 20 in. high, 
sparsely hairy, at base rusty-pilose, the panicle pubescent with short spread- 
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ing gland-tipped hairs; leaves glabrous or with rusty hairs on the petioles at 
the forks, persisting through the winter; leaflets petiolulate, thickish, round- 
ish in outline, broadly cordate at base, with mostly closed sinus, obscurely or 
evidently 3-lobed with a notch at the summit of each lobe, %4 to 1% in. long, 
frequently broader than long, the margin cartilaginous and often crisped; ; 
panicle 21%4 to 7 in. long, bearing 25 to 55 white or lavender-tinged flowers; . 
sepals 2 lines long; stamens glabrous. 

Shade of coniferous forests, especially in the Redwood region: Santa Cruz 
Mts.; Oakland Hills; Marin Co.; Napa Valley; Humboldt Co. (Hupa Valley, “ 
900 ft. alt. to Trinity Summit, 7,000 ft. alt.). a 

V. HEXANDRA Morr. & Deecsne. Leaflets thinnish, not cartilaginous mar- ; 
gined, perishing after maturing of the fruit; panicle glabrous; stamens cov- 
ered with short gland-tipped hairs—Woods, commonly in deeper shades than 
preceding; Santa Lucia Mts. (Zoe, iv, 153); Humboldt Co., 3,000 to 7,000 ft., : 
and northward. 7, 

LAURACEAE. lLaAvureu FAminy. 
Aromatic evergreen trees and shrubs with alternate simple leaves and no 

stipules. Flowers perfect, regular. Petals none. Anthers opening by uplifted \ 
valves. Ovary superior, 1-celled, 1-ovuled, with a single style. Fruit in vurs a 
drupe. 

1, UMBELLULARIA Nutt. 

Flowers in simple peduncled umbels. Sepals 6. Stamens 9, the three inner 
with a stipitate orange-colored gland on each side of the filament at base and 
alternating with scale-like staminodia; anthers 4-celled, 4-valved, the three 
inner extrorse, the outer introrse. (Latin umbellularia, a little umbel.) q 

; 
1. U. californica Nutt. CaLirornia LAuREL. Tree 20 to 60 ft. high with 

a dense crown of erect slender branches, or in the chaparral as a mere shrub; 
leaves oblong or oblong-lanceolate, entire, 3% to 4% in. long, on short petioles; 
peduncles in the terminal axils, 4 to 7 lines long; sepals 11% lines long; drupe 
subglobose or ovoid, 1 in. long, greenish or when ripe, brown-purple. 

Mountain cafions of the Coast Ranges and Sierra Nevada, south to San Diego 
and north to southern Oregon. Most abundant and of greatest size on the 
alluvial river flats of northwestern California and adjacent Oregon. The wood 
prized by the cabinetmaker. Also called Bay-Tree and Bay-Laurel. In the 
woods of Mendocino and Humboldt known as ‘‘ Pepperwood,’’ and in Oregon 
as ‘‘Myrtle.’’ 

PAPAVERACEAE. Poppy Faminy. 
Herbs (Dendromecon a shrub) with mostly colored juice and regular com- 

plete flowers. Sepals 2 or 3, the petals twice as many. Calyx in Eschscholtzia 
resembling a fool’s cap, the 2 sepals completely united into a single piece. 
Stamens numerous, rarely few. Pistil 1, composed of 2 to several united carpels; 
ovary superior, l-celled (several-celled in Romneya); in Platystemon the 
lightly united carpels become distinct in fruit. 

Sepals 3, petals 6; annuals; leaves opposite or radical. ; ‘ 
Filaments petal-like; carpels 6 to'20, in anthesis united into a compound ovary, in fruit 

separating and through constrictions breaking up into 1-seeded joints.......... 
PLATYSTEMON. 

Filaments filiform or flattened; carpels 3, united into a 3-angled or terete ovary, form- 
ing in fruit a 3-valved capsule... oc ci ves accle es vee slew cits carceinhs sen) 2 DAD W Sine 

Sepals 2 (in Eschscholtzia the calyx is a single mitre-like piece); petals 4; leaves alter- 
nate or basal. 

Leaves entire, coriaceous; capsule 2-valved; shrub.......-.csecereses 3. DENDROMECON. 
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Leaves not entire. ; ; 
Receptacle hollowed or cup-like; flowers erect in bud; capsule 2-valved; leaves 

ternately dissected; annual or perennial herbs............... 4. ESCHSCHOLTZIA. 
Receptacle not excavated; leaves pinnately cleft, lobed or divided; annuals. 

Flowers erect in bud; capsule’ 4 to 6-valved at summit; prickly herbs......... 
5. ARGEMONE. 

Flowers nodding in bud; capsule opening by holes just below summit; unarmed 
SPESEES ME sere Sains eke een tae he rata EG Seals ai acols graVore atald fo ohe b\wieteis 6. PAPAVER. 

1. PLATYSTEMON Benth. 

Low annual with mainly opposite entire leaves. Sepals 3. Petals 6, in two 
series, tardily deciduous, withering and closing about the forming fruit. Sta- 
mens numerous; filaments petal-like and obovate or spatulate. Carpels 6 to 17 
or 20, each several-ovuled, connivent or coherent in a circle, becoming torulose, 
at maturity separating, and breaking transversely into indehiscent 1-seeded 
joints; stigmas subulate-filiform. Anthesis lasting for more than one day. 
(Greek platus, broad, and stemon, a stamen.) 

1. BP. californicus Benth. CREAM-cuPS. Conspicuously pilose; branched 
from the base, widely spreading and more or less decumbent or nearly acau- 
lescent, 3 to 6 in. high; peduncles more or less scape-like, 5 in. long; petals 
cream-yellow; stamens about 25. 

Foothills, plains and valleys; common almost throughout California. Apr. 
Petals sometimes deeper colored at apex with the deeper color repeated as a 
spot at base. 

2. PLATYSTIGMA Benth. 

Annual herbs with the leaves, sepals and petals as in Platystemon, the flowers 
rarely with 2 sepals and 4 petals. Petals deciduous. Stamens 6 to 12. Car- 
pels 3, combined into a single 1-celled ovary, which is 3-lobed or nearly terete. 
Placentae as many as the carpels, parietal, many-ovuled. Stigmas ovate to 
subulate. Capsule completely 3-valved, dehiscent through the placentae. (Greek 
platus, broad, and stigma, a stigma.) 

Not acaulescent; peduncles glabrous; petals white; ovary and capsule linear, twisted.... 
P. californicum. 

Acaulescent or nearly so; scapes hairy; petals light yellow; ovary and capsule narrowly 
SaaS STOWE ate cian nt a eteasicicts mete co stencia mie sie a sista Gabe sche ss sore eleiere a \Tiabers oe Es. Leneare. 

1. P. californicum (Torr. & Frem.) B. & H. Very slender, erect, 4 to 7 
in. high, paniculately or dichotomously branched above or even from the base; 
glabrous throughout; radical and lower leaves elliptic to obovate-spatulate, 
5 to 11 lines long, often contracted into a petiole, the upper cauline oblanceolate 
to linear; peduncles 2 to 3 in. long, erect in anthesis, in fruit deflexed almost 
horizontally but the capsule vertical or nearly so; sepals often reddish; petals 
white, elliptic to oblong, often narrowed to a short claw, 3 to 5 lines long; 
stamens 6 to 12, rarely 4, unequal, in two series, the outer shorter; filaments 
filiform, slightly dilated upwards; capsule %4 to 1 (rarely 11%) in. long. 

Sonoma Co. to San Francisco and southward to Southern California. Mar.- 
Apr. 

2. P. lineare Benth. Acaulescent or nearly so; scapes commonly 4 to 8 
in. high, hispid with spreading hairs; leaves linear, 1 to 2 in. long, sessile; 
sepals brownish; petals light yellow, cuneate-orbicular or obovate, 4 to 9 lines 
long; stamens numerous, filaments conspicuously dilated; body of capsule 5 to 7 
lines long. 

Sandy soil, near the coast: San Francisco southward to Monterey Co. and 
northward to Oregon. Mar.-May. Outer 3 petals often egg-yellow or with a 
similar central splotch. 
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ROMNEYA COULTERI Harv. Matilija Poppy. Tall glabrous perennial with 
alternate pinnatifid leaves and very large white flowers and frilled petals; 
capsule 7 to 11-celled——Santa Maria River to San Diego Co. Also in eult. 

3. DENDROMECON Benth. 

Glabrous shrub with alternate entire coriaceous leaves and golden yellow 
flowers. Sepals 2. Petals 4. Stamens numerous, with short filiform filaments 
and linear anthers. Ovary and capsule linear with 2 nervye-like placentae. Style 
short, bearing 2 oblong stigmas. Seeds pitted, provided with a caruncele. 
(Greek dendron, tree, and mecon, poppy.) 

1. D. rigida Benth. Busn Poppy. Two to 4 (or 7) ft. high, the main 
stem bark shreddy; branches whitish; leaves yellowish green, oblong- to linear: 
lanceolate, reticulate, hispidulous on the margin, mucronate, 1 to 2 in. long, 
borne on very short petioles which, by a twist, bring the blade vertical; flowers 
1 to 2% in. in diameter, on peduncles 1 to 3 in. long; sepals orbicular; capsule 
curved, 2 to 4 in. long. 

Dry slopes and ridges of the Coast Ranges at middle altitudes from Lake 
Co. to Mt. Tamalpais and Mt. Diablo; thence southward to San Diego; also 
in the Sierra Nevada. Last of Apr.-June. 

4. ESCHSCHOLTZIA Cham. 
Annuals or perennials with watery juice, petioled ternately dissected leaves 

and peduneled yellow flowers. Receptacle hollowed or excavated, surrounding 
the base of the pistil, the calyx or corolla in consequence seeming as if perig- 
ynous; this receptacle in addition often bears a spreading outer ‘and an 
erect inner rim. Sepals completely united into a calyptra or pointed ecap- 
like body which parts from the receptacle and is pushed off by the expanding 
petals. Stamens numerous, mostly on the base of the petals; anthers com- 
monly longer than the filaments. Ovary linear; style very short; stigmas com- 
monly 4, subulate-filiform, unequal. Capsule 1-celled, many-seeded, 2-valved; 
dehiscence commonly occurs after the capsule parts from the receptacle and 
before it reaches the ground, usually beginning at the moment that the base 
of the capsule is released from the vise-like hollowed receptacle, this action 
allowing the valves which are elastically dehiscent from base to apex, to sep- 
arate. (Collected at San Francisco in 1816 by Adelbert von Chamisso, Ger- 
man poet and naturalist, and named by him in honor of his college friend and 
companion on a scientific voyage around the world, Dr. J. F. Eschscholtz.) 

Receptacle with broad rim; cotyledons 2-cleft; perennial (or some varieties annual)..... 
. EE. californica. 

Receptacle destitute of rim or the rim represented by a mere herbaceous ring; cotyledons 
entire; annuals. 

Stems leafy; petals fan-shaped, longer than broad.................+.+.2. E. caespitosa. 
Acaulescent; petals rhomboidal, mostly broader than long........ 3. £. rhombipetala. 

1. E. californica Cham. CALirorNIA Poppy. Erect or diffuse, 1 to 2 ft. 
high; radical leaves ternately several times dissected into linear or oblong 
segments, on long petioles, the whole leaf 4 to 1 ft. long; cauline smaller on 
shorter petioles; peduncles 2 or 3 to 6 in. long; petals fan-shaped, % to 2 in. 
long, varying from deep orange to straw-color; outer Spreading rim of the 
receptacle 14 to 2 lines wide; inner erect rim hyaline; capsule 1 to 3 or even 
4 in. long. 

One of the most common, striking and widely diffused plants of the Cali- 
fornia flora, abundant in the spring but in many portions of the State found 
in flower in other or in all seasons. On account of its gorgeous beauty it has 
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been favored with an exceptional number of poetic names, mostly derived from 
Spanish sources, such as ‘‘Copa de Oro,’’ ‘‘Torosa,’’ ‘‘Amapola,’’ ‘‘ Dormi- 
dera.’’ 

This species is highly variable, especially so in trivial details of leaf segmen- 
tation and of shape of calyptra, and in habit, and so runs into a vast concourse 
of forms, many of which seem obviously seasonal or are due to slight soil vari- 
ations or moisture conditions. A large number of these forms have been col- 
lected but perhaps not one-tenth (or even less) of those in existence. Yet the 
number of specimens distributed to herbaria has been sufficient to form the 
basis for nearly 100 proposed new species, published by Eastern and Euro- 
pean systematists within a very few years. It does not seem hopeful that the 
solving of the problem of Eschscholtzia californica in just this way will lead 
either to permanent results or afford a satisfactory basis for the kind of work 
most needed, namely the prosecution of combined field and cultural studies. 

2. E. caespitosa Benth. Annual, % to 2 ft. high; stems few or many, 
slender or rather stout, leafy at base; leaves mostly twice ternately dis- 
sected; peduncles 3 to 8 in. long, much exceeding the leaves; calyx oblong-con- 
ical, abruptly slender pointed; receptacle short-tubular, 1 to 2 lines deep; 
petals %4 to 1 in. long; capsule 1% to 3 in. long; seeds reticulate; embryo 
14 of a line long, the cotyledons (as seen in the seed) divergent. 

Cafion sides of the higher Coast Ranges: Vaca Mts.; Napa Range and south- 
ward. Apr.-May. 

E. TENUIFOLIA Hook. Scapose, the leaves in a basal tuft with narrow and 
comparatively few divisions; petals light yellow, 4 or 5 lines long; seeds 
strongly muricate with flattened processes.—Sierra Nevada foothills. 

3. E. rhombipetala Greene. Acaulescent, densely tufted; scapes very 
many, stout, diffuse, 3 to 4 in. high, twice as long or equaled or exceeded by 
the thick tuft of nearly equal subradical leaves; these laciniately cleft into 
3 to 6 linear divisions, glaucous or glaucescent; receptacle subcylindrical ; 
spreading rim obsolete, likewise the scarious inner margin or this very narrow 
and approximate to the trace of the obsolete rim; petals rhombic-ovate or 
orbicular, 5 lines long, 6 lines broad, fugacious; capsule 3 in. long or less, 
very large for the size of the plant; seeds reticulate; embryo about ¥% line 
long; cotyledons very short, the embryo with scarcely more than a notch at 
the apex. 

Plains and rolling country near the inner Coast Range foothills: Western 
Solano Co. to Antioch. Mar.-Apr. Scapes sparsely tuberculate-scabrous. 

5. ARGEMONE L. Prickiy Poppy. 

Annual herbs with acrid orange juice, prickly sinuate or pinnatifid leaves 
and flowers erect in the bud. Sepals 2 (often 3), with horn-like appendage 
below apex. Petals twice as many as the sepals. Ovary 1-celled; stigmas 
radiate. Capsule 4 to 6-valved at summit. (Greek name of some herb, trans- 
ferred here.) 

1. A. platyceras Link & Otto var. hispida Prain. CHIcALOTE. Leafy- 
stemmed, branching, 1 to 2 ft. high; petals white; capsule very prickly. 

Sand-banks of river bottoms or mountain flats: Northern Lake Co. (Ery- 
thea, i, 14); Sierra Nevada;*Southern California. 

6 PAPAVER L. Poppy. 

Ours annual herbs with narcotic juice. Leaves pinnately cleft, lobed, or 
divided. Flowers showy, solitary on long peduncles, nodding in bud. Sepals 



FUMARIACEAE, . 

2. Petals 4. Stamens very many. Ovary and capsule obovoid to subglobose, 
with 4 to many intruded placentae. Capsule dehiscent just below the stig- 
matic summit by pores or valve-like openings. (Latin name of the poppy.) 
Juice milky; stigmas sessile and radiate upon the summit of the ovary..1. P. californicum, 
uice yellow; stigmas capitate upon the short slender style......... 2. P. heterophyllum, 

1. P. californicum Gray. WESTERN Poppy. Two ft high or less; gla- — 
brous or sparsely pilose-pubescent; juice milky; leaves pinnately divided, the 
segments oblong or roundish, toothed or lobed or entire; petals red with a 
green spot at base, 7 to 9 lines long; stigmas sessile and radiate upon the 
summit of the ovary, persistent in fruit; capsule 14 in. long or more, turbinate- 
obovate, 6 to 11-nerved; pores or valve-like openings just beneath the stigmas, 
quadrate. ; 

Mt. Tamalpais; otherwise of the southern part of the State from the Santa 
Inez Mts. to Los Angeles. May. Most frequent where brush has been cleared, 
either by fire or the axe. 

2. P. heterophyllum (Benth.) Greene. Wind Poppy. One and one- 
fourth to 2 ft. high, glabrous; juice yellow; leaves pinnate or pinnately cleft, 
or pinnate with pinnately cleft lobes, the segments exceedingly diverse in 
shape on the same plant or even on the same leaf, varying from oval and 
entire or lobed to narrowly linear; petals broadly cuneate-obovate, brick-red, 
with a dark spot at base, 1 in. long or less; stigmas capitate at summit of a 
distinct and slender style; capsule clavate-obovoid, 3 to 7 lines long; pores 
small with rounded valves which separate from the stout parietal ribs.— 
(Meconopsis heterophylla Benth.) : 
Middle California: Berkeley; Livermore; Stockton; San Mateo; south- 

ward to Southern California. May. Var. CRASSIFOLIUM Jepson. Blood Drops. 
Plant smaller, more branching and with more numerous flowers; leaves mainly 
radical, smaller and thicker; flowers small, erect; style commonly longer than 
in type.—Interior fields. 

| FUMARIACEAE. Fumitrory FAMIny. 
Glabrous herbs with alternate compound dissected leaves and irregular per- 

fect flowers borne in racemes. Sepals 2, small and scale-like. Petals 4, in 2 
. dissimilar pairs, the outer larger, inner pair narrower, carinate or crested on 
| the back, cohering by the callous apex and covering the anthers and stigma. 

of 

oe ee ep eg. “a 

Stamens in 2 sets of 3 each, placed opposite the outer petals, the filaments of 
each set usually united; middle anther of each set 2-celled, the lateral ones 
l-celled. Ovary superior. Capsule 1-celled, with 2 parietal rib-like placentae 
from which the valves separate, or indehiscent. 

1. DICENTRA Bernh. DutTcHMAN’sS BREECHES. 

Perennial herbs with the stems and leaves from a tuber-like, grain-bearing 
or scaly crown. Flowers racemose or paniculate. Corolla flattened and cordate 
at base. Filaments of each set dilated and united, but distinet at the very 
base and slightly free above. (Greek dis, twice, and kentron, a spur, some 

species 2-spurred.) 

Stems leafy; flowers yellow; petals distinct.........seeeseeeeereeeeees 1. D. chrysantha. 

Acaulescent; scape naked; flowers rose-purple; petals united..........++2. D. formosa. 

1. D. chrysantha H. & A. Glaucous plants with stiff coarse leafy stems 
2 to 3 ft. high; leaves bipinnate, %4 to 1 ft. long or more, the divisions cleft 

into narrow lobes; flowers yellow, in a large racemose panicle; corolla linear- 

oblong, only slightly cordate, 1% in. long; petals distinct; capsule 4 to 1% 
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in. long, its valves at maturity separating from the placental ribs but all joined 
at tip into the style (or sometimes splitting up the style to the stigma) ; seeds 

crestless. 
High dry ridges of the inner Coast Ranges, but not common: Lake Co.; 

Vaca Mts.; Mt. Diablo; and southward to San Diego. Also Sierra Nevada 
(Gwin Mine, Amador Co., Jepson.) Sometimes called ‘‘Golden Ear-drops.’’ 

2. D. formosa DC. BLEEDING Heart. Acaulescent; rootstock fleshy and 
spreading; leaves on very long petioles, biternately compound, the divisions 
ineisely cleft or pinnatifid; scapes slightly exceeding the leaves, 2 ft. high, 
naked, terminated by a cluster of short racemes with subulate bracts; corolla 
rose-purple (rarely white), ovate-cordate; petals all united to above the middle, 
the larger with short spreading tips; stigma with a double pair of lobes; seeds 
crested. 

Shady woods: Oakland Hills; Marin Co. and northward; also in the 
Sierra Nevada. Apr.-June. Sometimes one free filament in each set of 
the stamens. 

D. uNIFLORA Kell. Steer’s Head. Diminutive alpine herb 1 to 3 in. high 
with ternately lobed leaves and 1 to 2-flowered scapes from a fascicle of 
tubers; outer petals very narrow, recurving.—Mt. Lyell, Mt. Dana (W. L. J.) 
and far northward. 

CRUCIFERAE. Mustrarp FAmiIny. 

Herbs with alternate leaves, no stipules and the flowers in terminal bractless 
racemes (or in Tropidocarpum with a leafy raceme). Sepals and petals 
each 4, regular and distinct. Petals rarely none, commonly with claws, the 
blades spreading in the form of a cross. Stamens 6, commonly tetradynamous 
(4 long and 2 short), sometimes subequal, sometimes 4 or 2. Ovary superior, 
2-celled by a thin partition stretched between the placentae; style 1, stigma 
2-lobed or 1. Fruit a 2-celled capsule, the 2 valves separating from below 
upwards, leaving behind the placentae and partition, or often 1-celled and in- 

_ dehiscent, or breaking up transversely into 1l-seeded joints. Capsule long 
- and narrow (a silique) or short and roundish (a silicle), commonly termed 

a ‘‘pod’’ and either terete, 4-sided, compressed (flattened parallel to the 
partition) or obcompressed (flattened contrary to the partition). Seeds in 
each cell attached alternately to either placenta and occupying the center 
of the cell (in 1 row) or disposed in 2 rows (the seeds from either placenta 
not overlapping each other). Embryo always curved, the caulicle folded upon 
the back of one of the cotyledons (incumbent) or along the edge of the 
cotyledons (accumbent). Herbage always with the characteristic mustard- 
like or pungent juice. Streptanthus glandulosus has a somewhat irregular 
flower. 

A. Pod completely dehiscent by two valves. 

1. Pod a silique, 3 to several times longer than broad. 

Seeds in 1 row in each cell (except Sisymbrium canescens and Arabis glabra); silique 
linear or narrowly linear. 

Racemes leafless. 
Filaments with one or two pairs connate (except 1 or 2 species); silique compressed; 

sepals colored, commonly purple; petals purple, varying to whitish, the limb 
Bactow.. commonly. undulate-crisped:. ...6. 000 ceccccseciacsnceeecdy, DOTREPTANTHUS. 

Filaments all distinct. 
Silique terete, pointed with a long conical beak prolonged much beyond the valves; 
SE OMEED PALES.) VOMOW . oo ois ac wale hnelne wwe nee sce n denn tenawe ce ngs 5. BRASSICA. 
Silique terete, 4-sided or compressed, tipped with a short style or’ pointless. 
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- : r. 4 
Silique narrowly linear, elongated, terete or nearly ‘SO. ; al 

Leaves coarsely toothed or some pinnatifid or entire; flowers ss or yelloy 
. HEL a 

Leaves for the most part pinnatifid, or the lowest pinnately parted; flo 
yellow ..... bw seit Dna shee ps peewee ee. Ue we ccscscceesede SISYMBE 

Silique compressed; valves more or less 1-nerved; flowers purple, white or nea 
rk RICE. isles vols. <ipthjevs sal sie ae eee Vee tae ae Ste atatainietath sista hese taal .-8. ARAE 

Silique pointed, somewhat quadrangular, midrib of valve conspicuous; flow 
...++9. BARBAREA, — 
low or orange... — 

ERYSIMUM. 
Silique compressed, pointed. " te’ 

; Stems sparingly leafy from a perennial, tuberous rootstock; flowers large, white 

tather small, bright: yellow . 1s ‘cainies<.s bam eee iaatns Pear 
Silique 4-sided or flattened; valves 1-nerved; flowers large, pale yel 

to” rose-tinted) .:.'s ajsocadois © uu bis o's gai) 4 eee a ee 11. DENTARIA. 
Stems leafy; annual with fibrous roots and smaller flowers...... 12. CARDAMINE. 

Racemes léafy; silique obcompressed: i. .ss.cacveaesnncane sare eee 13. TROPIDOCARPUM. 
Seeds in 2 rows in each cell; silique terete, linear to oblong; flowers small (2 lines 

; long or less), white or yellow....... aide nateigts ee ee eS -10. NASTURTIUM. — 

2. Pod a silicle, roundish or little longer than broad. 4 

Silicle turgid, obovoid or pear-shaped; edges of the valves narrowly margined; flowers 
yeulowigh™ fos é.0000 doe adn uiile ure wikia a a oie a nee ee ry ee 

Silicle much flattened contrary to the narrow partition and : 

14. CAPSELLA. 
2 Didymous, the valves separating as closed 1-seeded nutlets; flowers greenish-white.. 

19. Coronopus. 
Orbicular or ovate, more or less emarginately winged at summit; flowers white or 

apetalous® 1...c:cit. ae eee weaken Sd conlaeieicidwraie Pind! s oishe bo eee 18. Lepipium. 

B. Pod indehiscent. 

Pod elongated, breaking transversely into 1-seeded indehiscent joints. . 
Pod several-seeded, commonly with constrictions between the seeds; flowers showy.... 

; . RAPHANUS. 
Pod 2-jointed, breaking in the ‘middle, each joint 1-seeded; flowers small......... FE 

4. CAaKILE. 
Pod broader than long, more or less didymous, the cells indehiscent but separating from 

h the axis when Pipes :...ci.s0 «deepen caw ee onal ey pane! eae See 19. Coronopus. _ 
Pod wholly indehiscent, roundish or obovate. : 

: Ped 1 to. several-seeded;’ wingless.....«s5seee04 sei teatdaae ened 16. ATHYSANUS. 
Pod <1-seeded, margined with ‘a ‘wif@sss {<..45-5 osaaaee oeeaeey eens 17. THYSANOCARPUS. 

1. THELYPODIUM Endl. 

Ours annual herbs. Flowers white or pale yellow (straw-colored), in often — 
dense racemes. Leaves mostly petioled, not auriculate or clasping. Petals 
with narrow claw and linear or obovate exserted limb. Stamens tetradynamous, 
exserted, with long and slender, never united filaments. Anthers narrowly 
linear, sagittate, curved. Stigma circular or obscurely 2-lobed, usually small. 
Pod elongated, terete, sessile or short-stipitate. Seeds oblong, somewhat flat- 
tened, not winged. Cotyledons incumbent. (Greek, thelus, female, and pus, 

. foot or support, the ovary more or less stipitate.) 

Cauline leaves mostly petioled; flowers 1% to 2 lines long............ 1. T. lasiophyllum. 
Cauline leaves sessile or the lower frequently petioled; flowers 4 to 5 lines long. ; 

Ovary glabrous; petals conspicuously exceeding the acuminate sepals....2. 7. greenei. 
Ovary hairy; petals little exceeding the obtuse sepals................ 3. T. flavescens. 

| 1. T. lasiophyllum Greene. Erect, simple or branching above, 1 to 3 ft. 
high, hispid with scattered hairs or nearly glabrous above; lower leaves sin- 
uately pinnatifid with mostly acute denticulate or entire segments, 2 to 5 in. 
long, the upper lanceolate, less lobed or merely toothed, all petioled, or the 
upper rarely sessile; flowers 114 or 2 lines long, closely clustered, white or yel- 
lowish, on commonly curved pedicels 1 line long; sepals oblong, scarcely more — 
than half the length of the narrow petals; pods ascending or strictly deflexed, 
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straight or somewhat curved, 2 to 4 in. long, 1% line wide or less, obtuse at 
apex. 

Coast Ranges; Sierra Nevada. Apr. A variable species. 

2. T. greenei Jepson. Erect, 2 to 3 or even 4 ft. high, the stem with 
several much elongated simple branches from below the middle; herbage glau- 
cous and glabrous; radical and lower leaves ovate or oblong-lanceolate, irreg- 
ular or somewhat erosely toothed or laciniate, sometimes with two or three pairs 
of broad salient lobes below the middle, 8 in. long or less; petioles about 1 in. 
long; upper leaves linear-lanceolate, sharply serrate or denticulate, 1 to 4 in. 
long, sessile; racemes in flower rather dense, in fruit much elongated; flowers 
4 to 5 lines long, pale yellow; sepals narrowly cblong, tapering to an acuminate 
apex, which often bears a few hairs; petals much exceeding the sepals, the 

: claw broad and the undulate blade narrow; ovary glabrous; pods 2 to 3 in. 
long, rather less than 1 line wide, beaked by the style. 

Main Prairie and Collinsville southward to the Mt. Diablo range. 

| 3. T. flavescens (Hook.) Jepson. One ft. high, perhaps more; stems, 
_—— petioles, midribs and margins of leaves hispidulous; leaves coarsely and un- 

equally toothed, the lower petioled and sometimes pinnatifid, the uppermost 
sharply denticulate or entire; flowers yellowish, 4 lines long; sepals oblong, 

' broadest toward the acute apex, which usually bears a few hairs; petals undu- 
late, the claw as broad or broader than the blade, little exceeding the sepals; 
ovary hairy; fruit unknown to us.—(T. hookeri Greene.) 

Livermore to Monterey. Mar. | 
; 2. STREPTANTHUS Nuit. 

Annuals or a few biennials, often glaucous. Radical leaves commonly 
toothed or pinnatifid, the cauline similar or entire, often sagittate-clasping. 
Sepals usually of the same color as the petals, two or all saccate at base, the 
calyx thus ovoid or broad at base and contracted above, or by the spreading 
of the tips becoming somewhat flask-shaped, rarely subcylindric. Petals purple 
or white, with a narrow undulate or crisped limb and channeled claw, regular, 
or somewhat irregular as in no. 6. Stamens tetradynamous, or in 3 unequal 
pairs, the 2 longer pairs with filaments connate below or the uppermost pair 
with entirely united filaments. Pod narrowly linear, flattened parallel to the 
partition, sometimes subterete; valves 1-nerved or rarely carinate. Seeds flat, 
margined or winged. Cotyledons accumbent. (Greek streptas, twisted, and 
anthos, flower, in reference to the petals.) 

Upper leaves oval or orbicular and cordate-clasping. 
Filaments all distinct or one pair connate; biennial, the flowering stems from an 
EME Ele ene ate kiele cree ie ew <i gira m0 a ito-« Oars el cine wis © © 1. S. suffrutescens. 

Pee IE AISLE CCE © At titealiar) ops: cpoiai<ie os acces Sid ala sis e\averel ‘erase (oid im s\cva.aheve Sse 2. S. orbiculatus. 
Upper leaves mostly narrow; filaments of longer stamens connate in pairs; annuals. 

Herbage glabrous; 2 pairs of filaments connate. 
Some lower leaves broadly ovate; flowers very short-pediceled; petals purple and 

RGN AE aha ial fata eee Te a iniel aka patios sie sic; aie 5) sisyotel sl aa a's, oie 1b, alole,a\ovs 3. S. brewert. 
Cauline leaves all linear; petals white. 

7 Flowers subsessile; sepals with whitish tips...........ceeeeeeeees 4. S. barbiger. 
- Flowers long-pediceled; sepals dark purple or black................ 5. S. niger. 
od Herbage hispid-pubescent or hirsute; upper pair of filaments connate. 

- Leaves mostly narrow. 
% Beewees purple: raceme not l-sided. ......5020ccccecccnerscess 6. S. glandulosus. 
» ee te eo ee Aer rer rrr err ere rrr re 7. S. secundus. 
Pa Some leaves obovate; petals purplish with white tips.............. 8. S. hispidus. 

1. S. suffrutescens Greene. Biennial (sometimes annual?), herbage gla- 
hrous; branches 6 to 15 in. long from a stout indurated main stem 6 to 9 in. 
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high; lower leaves broadly oblong or cuneate-obovate, coarsely serrate-toothed, 
narrowed at base into a winged petiole, 1144 to QV, in. long; upper leaves 
orbicular with cordate-clasping base, *4 to 1 in. broad; petals white, with 
purple veins, 4 lines long; pods arcuate, 2% to 3 in. long, 1 line wide. 

Montane species of the Coast Ranges: Hood’s Peak (Sonoma Co.) and 
northward to Humboldt Co. 

2. S. orbiculatus Greene. Annual; herbage glabrous; main stem or 
ascending axis short, 1 to 3 in. long, bearing many ascending branches, or 
the branches at base spreading horizontally, 3 to 5 in. long; leaves rather 
small, lower spatulate-oblong, upper round, cordate-clasping; sepals pink or 
purple, 2 to 3 lines long; filaments distinct; pods faleate-recurved, mostly 
exceeding 2 in. 

Mt. Diablo; Sierra Nevada from Mono Co. to Mt. Shasta. 

3. §. breweri Gray. Stems 1 to 2 ft. high, branching from near the base; 
herbage glabrous and glaucous; leaves mostly sessile and clasping, the lower- 
most broadly spatulate with a winged petiole, toothed, the cauline broadly 
ovate and acute to narrowly lanceolate, denticulate or entire; flowers 3 to 4 
lines long, purplish; sepals acuminate; 2 pairs of filaments connate; pods 
ascending, short-pediceled, 144 to 2% in. long by % line broad, ascending, 
slightly curved; stigma sessile or nearly so; seeds small, orbicular, wholly 
marginless. 

Inner South Coast Ranges: Mt. Hamilton, Arroyo del Puerto and Mt. 
San Carlos. 

4. §. barbiger Greene. Glabrous, 1 to 2 ft. high, branched; cauline leaves 
linear, entire; flowers white or purple, 3 lines long, subsessile; calyx sac- 
cate; sepals connivent, with recurved whitish tips; petals white, unequal; fila- 
ments dark purple, the upper pair connate and at length exserted; pods 1% 
to 2 in. long, 1% line wide, recurved. 

Colusa Co. to St. Helena. June. 
5. §. niger Greene. Stout, 114 to 3 ft. high, much branched, the herbage 

glabrous and glaucous; leaves linear, the lower with shallow pinnate lobes or 
teeth, the upper entire and auriculate-clasping; racemes loose, flexuous; flowers 
4 to 5 lines long, long-pediceled; calyx broad and saccate; sepals dark purple 
or black, obtuse; petals white; pods ascending, 1 to 2 in. long, 1 line broad, 
on pedicels 6 to "12 lines long; ; stigma entire, sessile; seeds broadly elliptical, 
narrowly winged. 

Hills at Tiburon, Marin Co. Apr. Seems like a robust glabrous form of 8. 
glandulosus. 

6. §. glandulosus Hook. JEWEL FLOWER. Nearly simple or branched, 
1 to 2 ft. high, the herbage more or less hispid; lower leaves oblanceolate, 
coarsely and often saliently toothed, at least the radical slender-petioled, the 
upper lanceolate to linear, toothed or entire, sessile and auriculate-clasping, the 
teeth callous-tipped; flowers 5 to 6 lines long; calyx commonly deep purple, 
broad and saccate, 3 sepals connivent at tips, the lower free from the others 
and usually spreading; petals purple, or white with conspicuous purple veins; 
longest pair of filaments often connate for their entire length and with reduced 
anthers; pods curved, more or less spreading on short pedicels, glabrous or 
hispid, 2 to 3 in. long, 1 line wide; seeds elliptical, narrowly winged. 
Common in the mountains at middle altitudes or at the higher altitudes in 

the hills. Apr. 
7. §. secundus Greene. Either simple or with slender branches, 10 to 18 
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in. high, the foliage similar to that of S. glandulosus; racemes rather dense, 
secund; flowers flesh-color, 4 lines long; remote lower sepal distinetly, the 
uppermost obscurely, unguiculate, all carinate and commonly hispid-ciliolate 
on the keel; petals with ample purple-veined erisped limb; upper pair of fila- 
ments connate to near their scarcely divergent tips, their anthers small but 
bearing pollen; pods slender, 2 in. long, faleate-recurved; seeds wingless. 

Near the coast from Marin Co. northward to Mendocino Co. June. 

8. §S. hispidus Gray. Dwarfish, hispid throughout, branching, 3 to 6 in. 
high; leaves obovate to connate-oblong, coarsely toothed, all sessile except the 
very lowest; sepals hispid with brownish hairs; petals purplish with white 
tips, 3 or 4 lines long; pods erect or ascending, 114 to 2 in. long, 1 line wide, 
the pedicels short, about 1 line long; style short and stigma broad; seeds 
elliptical, winged. 

Inner Coast Range: summit of Mt. Diablo, Brewer, and southward to 
Fresno Co. 

i 3. SISYMBRIUM L. 

Erect annuals with pinnatifid or finely dissected leaves, the base not clasp- 
ing or auriculate. Flowers small, yellow. Sepals oblong or linear, equaling 
or exceeding the claws of the petals. Pod linear or oblong, terete or nearly 
so, the valves more or less distinctly 3-nerved; stigma sessile or the style very 
short. Cotyledons incumbent. (Greek sisumbrion, the ancient name of some 
plant of this family.) 

eer rtm atid SEEMS: If OTIC) TOW", <\s \<)o/s:0, eho. o weit: a) e o's) s. a\e%e!s alee era, che oo) als) oie 1. S. officinale. 
Menwes) tfuelye dissected. /SCEdS 1M 2 uLOWS:. 0 cece ccc matcatasavecaccesnele Ws CANESCENS. 

1. S. officinale (L.) Scop. HeEpGE MustTarp. Stem rigid, erect, 2 to 4 
ft. high, with divaricate branches above; herbage a little rough-hispid; leaves 
lyrately and often somewhat runcinately pinnatifid or pinnately parted with 
dentate or coarsely toothed segments, petioled, the lowest rosulate and 4 to 10 
in. long; flowers 114 to 2 lines in diameter; pods terete, 6 lines long, tapering 
from base to summit, nearly sessile, closely appressed to the axis in a long 
slender raceme. 

Very common weed of waysides and waste places. Naturalized from Europe. 
Apr.-May. 

2. S. canescens Nutt. Tansy Mustarp. Nearly simple, %4 to 2 ft. high, 
cinerous-tomentulose with short branching hairs, sometimes glabrate and green; 
leaves pinnately or bipinnately dissected, thinnish and delicate; segments small, 
elliptical or in the upper leaves linear-oblong; petals % to 1 line long, equaling 
or exceeding the sepals; pods oblong to linear, acute at each end and beaked 
with a very short style, 3 to 6 lines long, borne on slender spreading pedicels 
of equal or greater length.—(S. pinnatum (Walt.) Jepson.) 

Livermore Valley, the upper San Joaquin Valley, southward to Southern 
California and far eastward. Apr. 

4. CAKILE lL. 

Maritime branching annual with fleshy leaves and rather small purplish or 
white flowers. Pod fleshy, or when ripe, dry and corky, 1-celled, jointed in the 
middle, the 2 joints 1-seeded, the upper joint at length deciduous, the lower 
one persistent. Cotyledons accumbent. (Arabic name.) 

1. C. americana Nutt. Sea Rocker. Stems decumbent, often 2 ft. long; 
leaves oblanceolate or narrowly obovate, crenate or shallowly sinuate-toothed; 
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pod 1 in. long or less, the lower segment cylindrical, the upper ovoid and 
acuminately narrowed to a flattened truncate often retuse beak. 

Sea beaches near San Francisco: West Berkeley; Black Point; near Lake 
Merced. Introduced. June-Sept. 

5. BRASSICA L. Mustarp. 

Annuals, either glabrous or sparsely hispid with coarse hairs, the lower 
leaves usually lyrately pinnatifid or pinnate, the upper disposed to be more 
or less entire. Flowers large, yellow. Lateral sepals more or less gibbous 
at base. Petals with long claw and abruptly spreading limb. Papilla-like 
glands 4, green, alternating with the claws of the petals. Pod terete, terminat- 
ing in a stout beak; valves 1 to several-nerved. Seeds in 1 row, globose. Cotyle- 
dons conduplicate, incumbent. (The Latin name for cabbage. All of our 
species naturalized weeds.) 
Pods terete, commonly 1 in. long or more, on ascending or spreading pedicels. 

Beak terete; stem-leaves auriculate-claSping.......icccessccccccocs 1. B. campestris. 
Beak 2-edged, often 1-seeded, much shorter than the body; stem-leaves petioled, or the 

upper merely sessile, none auriculate-clasping................e00- 2. B. arvensis. 
Pods somewhat quadrangular, closely appressed to the axis of the raceme, / to 34, in. 

long; ‘leaves all petioléd..... d20 cose keen bon seen as oo ees SUG chee 3. B. ntgra. 

1. B. campestris L. ‘‘CommMon YELLOW MusvTarp.’’ Erect, sparingly 
branched, 1 to 6 ft. high; herbage succulent, glaucous, and glabrous save for 
some bristle-bearing pustules on the upper surface of the lower leaves; cauline 
leaves all sessile and clasping by an auricled base; lower leaves irregularly 
serrate or denticulate, and pinnatifid or pinnate with the terminal segment 
very large and the lateral segments sessile by a broad base and more or less 
decurrent on the rachis; upper cauline lanceolate and entire; flowers 6 to 8 
lines broad; sepals narrowly oblong, yellowish, ascending; petals with elliptie 
blade; pods terete, 144 to 114 in. long, narrowed into a subulate beak, tipped 
with a flat stigma. 

Very common. Feb.-Apr. It is the Turnip of the gardens run wild. 
2. B. arvensis (L.) B.S.P. CHariock. Herbage light green, hispid with 

seattered hairs; leaves pinnatifid with a large shallowly lobed terminal 
segment and usually a pair of much smaller angular segments on the rachis, 
or ovate or triangular-ovate and lobed or denticulate; upper leaves deltoid- 
ovate to ovate-lanceolate, petioled or sessile by a narrow base, not clasping; 
petals 4 to 6 lines long; pods ascending or erect, 1 to 1% in. long, with 3 to 8 
seeds in each cell; beak fiattish, 43 as long as the body, often containing a 
seed; valves nerved.—(B. sinapistrum Boiss.) 

Western Alameda Co.; abundant in alfalfa fields at Yreka, Butler. Apr. 
3. B. nigra (L.) Koch. Buack Mustarp. Dark green (not glaucous), 

nearly glabrous or with some scattered stiff hairs, 3 to 6 or even 12 ft. high; 
leaves all petiolate; lower lyrately pinnatifid or divided; terminal segment very 
large, shallowly lobed and sharply dentate; upper leaves less lobed or the upper- 
most linear and entire and commonly drooping or pendulous; racemes long 
and dense; petals 34% lines long, much longer than the sepals; pods closely 
appressed to the axis of the raceme, torulose, indistinctly 4-sided, beaked by 
the style; seeds nearly black, highly pungent. 

Everywhere common. Very abundant in interior grainfields. May-July. 

6. RAPHANUS L. Rapisu. 
Coarse much-branched annuals or biennials. Lower leaves lyrately pinnate or 

pinnatifid, shortly petioled. Flowers large, purple or yellow, or becoming white. 



— < e O.Py 

MUSTARD FAMILY. 185 

Petals long-clawed. Pod thick, beaked by the stout style, 1-celled, filled with 
spongy or corky tissue, lightly constricted between the seeds or even monili- 
form, indehiscent or eventually breaking transversely into 1-seeded joints. 
Seeds subglobose, cotyledons conduplicate. (Greek raphanos, quick-appear- 
ing, on account of the prompt germination of the seeds.) 
Flowers purple, pink or white; pod with shallow constrictions, 2 to 3-seeded 

“"'R. sativus. 
Flowers yellow or white; pod moniliform, 4 to 10-seeded......... 2. R. raphanistrum. 

1. R. sativus L. Witp RapisH. Branching widely, 2 to 5 ft. high; herb- 
age nearly glabrous or hispid with scattered hairs; lower leaves pinnately 
parted, crenate, the terminal segment large and round, the lateral smaller, 
ovate or oblong, sessile with the upper side adherent to the midrib, the lower 
lobe free; upper leaves mostly toothed, or with a few small lateral segments; 
flowers 8 or 9 lines broad, purple or white; pods 3 to 4 lines broad, 1 to 3 in. 
long, with one to several constrictions, or the body of the pod globose and 
1-seeded. 
Common weed of waste places in towns and villages about San Francisco 

Bay; less frequent in the interior. Naturalized from Europe. 

2. R. raphanistrum L. JoINTED CHARLOCK. Plants 1% to 2 ft. high, al- 
most glabrous throughout; lower leaves deeply lyrate-pinnatifid, 4 to 7 in. 
long, the upper less lobed; flowers 6 to 9 lines broad, yellow or white; pods 
1 to 1% in. long, 6 to 10-seeded, strongly constricted between the seeds, longi- 
tudinally grooved. 

European weed. Reported at San Francisco seventeen years ago but still 
rare. Appeared at Berkeley in 1899 and in Sacramento Co. (Elk Grove) in 
1883. 

7. ERYSIMUM lL. Watt FLowenr. 

Erect stoutish biennials or perennials, simple or with few branches. Leaves 
narrow, entire, dentate or lobed. Flowers large, orange to light yellow. Sepals 
narrow, equal at base or the lateral saccate. Petals with slender claws and 
obovate blades. Pod linear, flattened, with 1-nerved valves, or quadrangular. 
Seeds in 1 row, numerous, not margined. (Greek name of a garden plant.) 

Flowers orange; pod 4-sided; ‘montane SOCCIES a ata savornie wie le Elsie a avons oeean eke ee 1. E. asperum., 
Flowers cream-color or yellowish; pod flattened parallel to the partition; littoral species.. 

2. E. capitatum. 

1. E. asperum DC. WESTERN WALL-FLOWER. MHerbage scabrous-pubes- 
cent, hairs stellately 3-parted; stems erect, simple or branching above, 114 to 
214 ft. high, rather densely clothed with leaves below; leaves narrow (2 to 6 
lines wide and 3 to 6 in. long, or the uppermost shorter), entire or sharply 
dentate, the lower slender-petioled; flowers orange, 10 lines in diameter; blade 
of petal broadly elliptic; sepals narrow, with a longitudinal dorsal ridge; 
pods 4-sided, ascending or widely spreading, commonly 3 to 4 in. long, 1 line 
wide, beaked with a stout style; seeds oblong, often slightly winged at one end. 
—(E. californicum Greene.) 
Common on rocky hills: Coast Ranges, Sierra Nevada. Mar.-Apr. 

2. E. capitatum (Dougl.) Greene. Stout and low, erect, % to 1% ft. 
high, leafy, finely pubescent; leaves narrow, entire or repand-dentate; flowers 
cream-color to yellowish, rarely white, at first sub-capitate, the axis elongating 
in fruit and becoming a short raceme; pods 114 to 2% in. long, 11%4 lines wide, 
abruptly short-pointed; valves flattish, l-nerved; seeds brown, sometimes mar- 
gined but not winged.—(E. grandiflorum Nutt.) 
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Vicinity of the ocean along the California coast. a 

8. ARABIS L. Rock Cress. 

Ours erect and tall annuals or biennials, or caespitose perennials. Flowers 
rose-purple, white or yellowish white. Sepals greenish or purplish, ereet and 
equal, or the lateral pair slightly saccate at base. Petals obovate or spatulate, sd 
with narrow claw and flat blade, commonly much exceeding the sepals. Pod 
flattened parallel to the partition, the valves more or less I-nerved. Seeds 
more or less winged; cotyledons accumbent, or in one species partially ineum- 
bent. (Name from the land Arabia.) 

Leaves all pinnately parted; plants decumbently branching from the base; flowers small, 
1310 ePIC as ar Me cr ein ss Prot Chirncidiniehearpret tices 1, A virginica, 

Leaves entire, toothed or only the radical pinnatifid. 
Tall biennials with white flowers; sepals greenish. 

Glaucous: glabrous: except at. the base... s\2\-).%e. « avareia:sjsjsys crn ls bein a at aie ohare 2. A. glabra. 
Not ‘glaucous; hirsute: throughout. ac cici's.. cicivcnews’eicielele oteie tote s toleleet arene 3. A. hirsuta. 

Low, more or less tufted perennials; sepals purplish, rarely greenish. 
Herbage dark green, mostly glabrous; pods nearly straight; seaboard species........ 

4. A. blepharophylla. 
Herbage more _or less canescent; pods arcuate; montane species...... 5. A. brewer. 

1. A. virginica (L.) Trelease. Annual or biennial, nearly glabrous; 
branched from the decumbent base, the branches 7 to 15 in. high; leaves 
deeply pinnatifid with nearly uniform oblong or linear few-toothed or entire 
segments; flowers small, white, on very short pedicels; pods spreading, %4 to 1 
in. long, 1 line broad, borne on pedicels 1 to 2 lines long, beaked by a short 
pointed style; valves faintly veined or obscurely 1-nerved at base; aoe in 1 
row.—(A. ludoviciana C. A. Mey.) 

Lower San Joaquin River ra Sanford; probably introduced fron South- 
ern California, 

2. A. glabra (L.) Bernh. TowrrR Mustarp. Biennial; stems bluish 
green, erect, simple (very rarely branched), 2 to 4 ft. high; herbage glaucous, 
at the base hispidulous, above glabrous; radical leaves broadly spatulate, 
coarsely dentate or merely denticulate, 2 to 4% in. long, soon withering; cauline 
leaves ovate or ovate-lanceolate, entire, clasping by a sagittate base; flowers 
dull white, 2 to 3 lines long, little exceeding the sepals; pods strictly erect, even 
appressed to the stem, straight, 3 to 4 in. long, 1% to %4 line wide, on pedicels 
3 to 5 lines long; seeds in 2 rows, narrowly winged or wingless.—(A. per- 
foliata Lam.) 

Throughout California: not rare, but the plants commonly solitary. Apr.- 
May. 

3. A. hirsuta Scop. Harry Rock Cress. Biennial, more or less hirsute, 
deep green, not glaucous; stems erect, simple or strictly branched, 1 
to 3 ft. high; radical leaves oblanceolate, the petioles winged, 1 to 2 in. 
long; cauline oblong to lanceolate, commonly entire, sessile by a subcordate 
base; petals dull white, 144 to 3 lines long; pods strictly erect on slender 
pedicels, 1 to 2 in. long, % line wide; style scarcely any; valves faintly 
nerved below the middle and more or less veined; seeds suborbicular, very 
narrowly margined. 

Northern California: Marin Co. (ace. to Greene.) 
4. A. blepharophylla H. & A. Biennial or perennial, branched at base 

or simple, 4 to 12 in. high, deep green, glabrous, or somewhat hirsute below; 
leaves ciliate with forked hairs, the radical broadly spatulate to obovate, ob- 
tuse, the cauline oblong, sessile, dentate or entire; flowers large, fragrant, pur- 
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ple, % in. long; sepals often colored, broad, 2 to 3 lines long; pods erect or 
ascending, nearly straight, *4 to 1 in. long, 1 line wide, abruptly beaked by a 
short stout style; valves veined, l-nerved; seeds in 1 row, round-elliptical, nar- 
rowly winged or scarcely margined. 

Rocky hilltops near the sea from San Francisco to Monterey. Mar.-Apr. 
5. A. breweri Wats. BREwER Rock Cress. Stems many from the much 

branched crown of a stout woody root, 2 to 6 in. high; herbage stellately 
pubescent or canescent, especially below; lower leaves broadly spatulate, entire, 
3 to 9 lines long; upper leaves lanceolate to oblong, sessile by a subcordate 
base or obtusely auriculate; flowers bright red-purple or nearly white, 2 to 3 
lines long, the pedicels and purplish calyx more or less villous; pods spreading 
and arcuate, 14 to 2% in. long, 1 line broad; valves 1-nerved, veined; seeds 
orbicular, narrowly winged, somewhat in 2 rows. 

Rocky summits of mountain peaks from borders of Lake Co. southward to 
Mt. Diablo, Mt. Hamilton and Loma Prieta. Apr. 

9. BARBAREA BB. Br. 

Perennial herbs similar to the yellow-flowered Nasturtiums. Stem angular. 
Leaves lyrate or pinnatifid. Stamens 6, distinctly tetradynamous. Pod 
linear, somewhat quadrangular, abruptly terminated by a pointed style, the 
valves strongly l-nerved or carinate. Seeds in 1 row in each eell, turgid, not 
margined. (Named after St. Barbara.) 

1. B. vulgaris R. Br. WINTER-cRESS. Glabrous, rather stout, 10 to 16 in. 
high; radical leaves elliptic, sometimes cordate at base, %4 to 2 in. long, with or 
without small supplementary lobes borne along the petiole; cauline similar, 
pinnatifid, with the terminal lobe largest and often oblong-lanceolate; raceme 
terminal and solitary or with several from the upper axils; petals narrowly 
obovate or oblanceolate, the blade scarcely narrowed into a claw, about 3 lines 
long, twice as long as the yellow sepals; pod 11% in. long. 

Along mountain or hill streams: Coast Ranges and Sierra Nevada. June- 
July. 

10. NASTURTIUM lL. 

Nearly or quite glabrous annuals or perennials, sometimes growing in water, 
mostly in wet places. Leaves toothed or pinnatifid or pinnately divided. 
Flowers small, white or yellow. Sepals spreading in anthesis. Petals scarcely 
clawed. Stigma capitate, nearly sessile. Pod linear or oblong, terete or 
nearly so, valves mostly 1-nerved. Seeds minute, in 2 rows in each cell; cotyle- 
dons accumbent. (Latin, nasus, nose, and tortus, twisting, the nostrils affected 
by the pungent herbage.) 
Flowers white; petals distinctly clawed, nearly twice the length of the sepals.......... 

1 N. officinale. 
Flowers yellow; petals scarcely clawed, little longer than the sepals. 

a NES OUTER. STARA a aia cic 0 oi ean ols vale ololv a vie ods yeices smceee | IV, CUPUELSINGUA. 
aR N SSE ETT Cl OE ANE TT oe eters ciate o ets eioncre'a(-0\ olalaie (aden .0\acp-e, acs, aaa ot alela > 3. N. palustris. 

1. N. officinale R. Br. WareErR-crEsS. Stems ascending or prostrate at base 
and rooting at the nodes, the herbage glabrous; leaflets or segments 3 to 9, 
ovate or nearly round, the terminal always the largest, or the lowest leaves 
without lateral leaflets; flowers white, 2 to 21% lines broad; petals nearly twice 
the length of the sepals; pods divaricately spreading, % to 1 in. long, the 
pedicels about as long. 
Abundant in slow-flowing creeks (especially where not bordered by trees) 

and about springs in the mountains. Naturalized from Europe. 
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2. N. curvisiliqua Nutt. WESTERN YELLOW-cRESS. Stems branching, 
erect or decumbent, 14% to 1% ft. long; herbage sparsely pubescent; leaves 
pinnatifid or pinnately parted (the segments varying from linear and commonly 
entire to oblong or ovate and either entire, toothed or pinnatifid), mostly %4 to 
9 

curved, 4 to 7 lines long, the pedicels 1%4 to 1% lines long. 
Frequent in stream beds, margins of pools and marshy places, from San 

Mateo Co. and the Oakland Hills northward through the Coast Ranges and the 
Sacramento Valley. Exceedingly variable in foliage. 

3. N. palustris DC. MarsH YELLOWw-crESsS. Biennial, erect, branching, 
2 to 5 ft. high, usually glabrous; leaves oblong-lanceolate in outline, coarsely 
toothed or deeply pinnatifid with the oblong lobes dentate; pods oblong, turgid, 
2 to 3 lines long, obtuse, the pedicels nearly as long. 

Lowlands of the Sacramento River. 

11. DENTARIA L. TootHwokrt. 

Glabrous perennials. Stems and one or two long-petioled radical leaves 
from tuberous rootstocks, the stems rarely branched and sparingly leafy. Flow: 
ers large, white or rose-tinted. Petals with slender claws and ovate spreading 
limb, much longer than the sepals; these equal at base, erect or nearly so. Pod 
linear, flattened, parallel to the partition, stout, attenuate above into the 
slender style, the valves and partitions not nerved; seeds wingless. (Latin, 
dens, a tooth, the rootstocks toothed in some species.) 

Leaves -(at least..the .cauline), ‘trifoliate:. ic. e. . se eeiciels sein esis see 1. D. integrifolia. 
eaves all undivided). o:: ioc. oif's0% miele lniciste icra sietels stsiviaktaensteenamaeibeste hie 2. D. cardiophyila. 

1. D. integrifolia Nutt. MitxK-maips. Stems mostly one from the root- 
stock, erect, 1 ft. high, the herbage rather fleshy; radical leaves simple or 
trifoliolate, the leaves or leafiets mostly orbicular, minutely dentate, and 1% to 1 
in. long; cauline trifoliolate, the leaflets ovate to lanceolate; raceme mostly 
single; corolla white, 6 lines broad; sepals green or dull red; siliques with 
dull red valves. 

Abundant in the valleys and on the plains, often whitening the fields in 
Feb. and Mar. Variable. 

2. D. cardiophylla (Greene) Robinson. Erect, stoutish, 8 to 13 in. high; 
radical leaves undivided, broadly cordate, slightly and somewhat angulately 
lobed and mucronately denticulate, 1 to 21%4 in. wide; cauline similar, tapering 
from within the broad sinus to a petiole % to 1 in. long; flowers white; 
siliques slender-beaked. 

Vaca Mts. at low altitudes, Jepson (1885), Platt (1898). 

12. CARDAMINE UL.  BITTER-cRESS. 

Ours annual with fibrous roots and leafy stems; leaves pinnate, the radical 
in a rosette. Very near Dentaria and scarcely separable, but the flowers 
smaller (in ours 1 to 11% lines long) and pods narrower. (Ancient Greek name 
of some species of Cress.) 

1. C. oligosperma Nutt. Erect, slender, unbranched or branching, 3 to 
14 in. high, hispidulous or glabrous; radical leaves in a rosette, these and the 
eauline leaves pinnate, 11% in. long or less; leaflets 5 to 11, little unequal, with 
a notch in each side toward the apex, 1 to 4 lines long, petiolulate; petals white, 
much surpassing the sepals; silique 6 to 9 or 12 lines long; valves separating 

2 in. long, or the lowest or radical much longer; pods linear, terete, more or less 

I «Se eS 
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and falling in a close coil while still green-herbaceous; pedicels 2 lines long, 
little acerescent in fruit. 

Under oaks and other trees in openly wooded country. Oakland Hills and 
Marin Co. to Napa Valley and Mendocino Co. and far northward. 

13. TROPIDOCARPUM Hook. 

Erect or diffusely spreading annuals with pubescent herbage, pinnatifid 
leaves and leafy racemes of rather small yellow flowers. Sepals concave, ovate- 
oblong, spreading. Petals cuneate-obovate. Stamens tetradynamous; anthers 
roundish. Style slender, sometimes short. Pod completely or partially 2-celled, 
or l-celled, strongly flattened contrary to the narrow partition, or only the 
upper part flattened, or somewhat inflated; valves 2 to 4, opening from above; 
seeds in 2 to 4 rows. (Greek tropis, keel, and karpos, fruit, in reference to 
the carinate valves of the capsule. For an interesting study of the fruit of 
Tropidocarpum see Robinson in Erythea, iv. 109.) 
Plants, when robust, with mostly straggling branches; pods 2-valved and 
MERE ING i Se etre re epee eh rat ten CEOU A che crs) f)ahe et arcsell aieial sv erafo love wittreye ia ee @ilei.e%e)" . IL. gracile. 
One-celled, but the partition persistent above..........ccscesseccccsees 2. T. dubium. 

Plants commonly erect; pods 4-valved and 1-celled................- 3. T. capparideum. 

1. T. gracile Hook. Erect or at last very diffuse; leaves pinnatifid, 
the segments commonly linear, acutish, cleft or entire; leaves of the inflores- 
cence similar but reduced; pedicels axillary, 3 to 10 lines long, spreading; 
stamens very unequal; pods linear, strongly obcompressed throughout, tardily 
dehiscent; style slender; seeds in 2 rows. 

On or near low hills of the inner Coast Ranges from Tehama Co. and the 
Marysville Buttes southwestward to Vacaville, Mt. Diablo and Southern Cali- 
fornia. Although a native it finds improved conditions of existence in the 
lower San Joaquin Valley, an agricultural region (E. W. Hilgard, 1890). 

2. T. dubium Davidson. Decumbent, the branches 6 to 12 in. long; 
radical leaves regularly piunatifid with 3-toothed segments, petioled, 2 to 3 in. 
long; cauline leaves mostly sessile, with linear segments; stamens tetradynamous, 
but not markedly unequal; pedicels said to be areuate; pods 1% to 1% in. 
long, 1 line wide, only the upper portion obecompressed; partition not present, 
except in the upper third or fourth. 

Eastern Contra Costa Co. and Southern California. 
3. T. capparideum Greene. Stem stoutish, erect, mostly less than 1 

ft. high, simple or sparingly branched; foliage as in T. gracile, the upper 
leaves somewhat more deeply parted and with longer subentire segments; pods 
linear-oblong, 7 to 10 lines in length, 2 lines wide, somewhat inflated, 1-celled, 
conspicuously 6-nerved, tipped with a slender style; valves 4, the dehiscence 
beginning at the apex; seeds in 4 distinct rows. 

Alkaline soil from Byron to Lathrop. 

14. CAPSELLA Medic. 
Slender annuals with pinnatifid leaves and small white flowers. Petals 

small, little exceeding the sepals. Pod obcordate or elliptical, strongly or 
scarcely at all flattened, several-seeded; valves carinate. Seeds not winged; 
cotyledons incumbent. (Latin capsella, a little box, in allusion to the fruit.) 

Pod obcordate, or cuneate-triangular in outline with retuse apex, strongly flattened...... 
ee ; 1. C. bursa-pastoris. 

Pod elliptic-oblong, scarcely flattened, entire at the apex.............. 2. C. procumbens. 

1. C. bursa-pastoris Moench. SHEPHERD’s Purse. Stems erect, simple 
or branching, 3 to 10 or 15 in. high, sparsely hispid; radical leaves in a 
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spreading rosette; lower leaves petioled, pinnatifid, rarely entire, the ter- 
—— lobe largest; upper leaves merely dentate, sessile-auriculate; petals white, 
4 to 1% lines long; pedicels elongating in fruit, 4 lines long; pods obcordate, 
fi to 3 lines broad, many-seeded, strongly flattened. 
Common in pastures, orchards and by waysides; naturalized from Europe. 

Variable. 

2. C. procumbens (L.) Fries. Three to 6 in. high with ascending 
branches from the base; leaves oblanceolate or spatulate, or the lower more or 
less pinnatifid; flowers minute, ¥% line long or less; sepals ovate-elliptic, thin- 
margined, about equaled by the white petals; pods elliptic-oblong, entire at the 
apex, 1 to 1% lines long; pedicels filiform, in fruit 3 or 4 lines long and divari- 
cately spreading.—(C. divaricata Walp.) 

Alkaline soil from Vallejo (ace. Bot. Cal.), Alameda and Byron southward 
to Kern Co. 

15. CAMELINA Crantz. 
Erect annual with sagittate-clasping leaves. Flowers small, yell! in loose 

racemes. Pod obovate or pear-shaped, beaked with the slender, persistent 
style; valves convex with the edges flattened, forming a narrow margin around 
the pod; partition broad; seeds several in each cell, oblong, marginless; cotyle- 
dons incumbent. (Greek camai, dwarf, and linon, flax.) 

1. C. sativa Crantz. Fause Fuax. Stem simple or branching above, 
11% to 2 ft. high, leafy, nearly glabrous; leaves oblong to lanceolate, entire 
or dentate; flowers rather small, light yellow; pedicels in fruit ascending; pods 
3% or 4 lines long, 2 to 2% lines broad. 

Old World weed of grain fields: Siskiyou Co., Butler; Berkeley ace. Greene. 

16. ATHYSANUS Greene. ; 

Low annual, leafy below, the short stem divided at or near the base into few 
or many simple elongated filiform branches or racemes which are unilaterally 
flower-bearing throughout. Flowers minute, promptly reflexed or recurved. 
Petals linear or none. Stamens 6, nearly or quite equal; filaments slender. 
Pod small, orbicular, indehiscent, 1-celled, or 2-celled by a thin partition, 
wingless; cotyledons accumbent. (Greek a-, without, and thusanos, fringe, 
the fruit wingless, the type species taken out of the genus Thysanocarpus, 
whose fruit is broadly margined.) 
Pods plane, numerous on the racemes... ...sctugessecccccccessscevcsases 1. A. pusillus. 
Pods twisted at maturity; racemes lax, the pods often distant 1 in. or more............ 

2. <A. unilateralis. 

1. A. pusillus (Hook.) Greene. Plants 4 to 12 in. high; herbage pubescent 
with simple or branching hairs; racemes 3 to 9 in. long; leaves broadly oblong 
with about 3 coarse teeth on each side, 3 to 5 lines long, rarely varying from 
2 to 9 lines; ovary 1-celled; ovules 2 to 4, only one maturing, that attached at 
base of the pod; fruiting pedicels recurved, 1 to 3 lines long; pods orbicular, 
strongly flattened *4 to 1 line long, hispid all over with hooked hairs.—(Thy- 
sanocarpus pusillus Hook.) 
Common everywhere on low hills and gravelly plains in the Coast Ranges; 

also occurring in the Sierra Nevada foothills, 
2. A. unilateralis (Jones) Jepson. Habit of the preceding; racemes lax, 

diffuse, or horizontal and trailing, in age rigid and wiry, 6 to 18 in. long; — 
pods round-oval, 1 to 11% lines broad, hispidulous, twisted when mature, the 
pedicels thick, recurved, 4% to 1 line long; seeds 6 to 10.—(Draba unilateralis 

Jones. ) 
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Hillsides and valleys of the interior and of the inner Coast Ranges from 
Colusa Co. to Livermore Valley and southward. Apr. 

17. THYSANOCARPUS Hook. 
Slender erect annuals with the stems commonly sparingly branched or often 

simple, and minute white or purplish flowers. Sepals ovate, spreading. Petals 
spatulate. Stamens 6, subequal, with slender filaments. Ovary 1-celled, 1- 
ovuled, becoming an indehiscent fruit; this much flattened and winged, or- 
bicular in outline, the body disk-shaped or plane on one side and convex on 
the other, the wing with small holes or perforations or with radiating nerves 
(rays) or toothed. (Greek thusanos, fringe, and karpos, fruit.) 

Fruiting pedicels more or less recurved their whole length. _ 
Wing of the obovate fruit with radiating nerves, mostly without holes............ esee 

1. T. curvipes. 
Wing of the commonly roundish fruit perforated..........-....-.++..- 2. Ff. elegans. 
Wing of fruit scarious, not perforated, the radiating nerves none or very short...... 

3. T. emarginatus. 
Fruiting pedicels straight or recurved only at the very tip; wing broad with conspicuous 

GPE (WES © as Sepak See pls fit Soe Be See GeO ee Ors eae ae 4. T. radians. 

1. T. curvipes Hook. Frince-pop. Slender, 1 to 1144 ft. high, more or 
less pubescent or hirsute; cauline leaves linear or lanceolate, sessile and auricled 
at base, the upper entire, the lower dentate or denticulate; radical leaves often 
narrowed at base to a petiole, commonly sinuate-pinnatifid, with triangular 
acute or acuminate lobes; fruit obovate varying to round-obovate, pubescent 
or glabrous, 11% to 3 lines long, often very convex on one side; wing narrow, 
rather crowded with broad rays; pedicels recurved. 

Frequent everywhere in the open hill country of California. Apr.-May. 
2. T. elegans F. & M. lLace-pop. Rather stout, with few branches; 

lower leaves repand-toothed; fruit nearly orbicular, 3 to 4 lines long, the body 
densely tomentose; wing with large ovoid perforations between the rays, the 
margin membranaceous and entire. 

Middle North Coast Ranges; Antioch; Sierra Nevada foothills. 
3. T. emarginatus Greene. Freely branching from the base, 114 ft. high; 

herbage ostensibly glabrous but the plant at the fruiting stage hispidulous under 
a lens, at least on the lower parts; cauline leaves linear, lanceolate, sessile, not 
auricled; flowers and radical leaves unknown; fruit 2 to 21% lines long, gla- 
brous; the wing scarious, entire, destitute of radiating nerves or these very 
short, sometimes deeply, always slightly emarginate at the apex. ; 

Mt. Diablo; Antioch. Too near to and evidently passing into T. curvipes. 
4. T. radians Benth. Rarely branching, 1 to 1% ft. high; radical leaves 

runcinate-pinnatifid, the cauline ovate-lanceolate, auriculate-clasping; fruit 
orbicular, 4 lines broad, glabrous or tomentose, the edge of the body divided 
into radiating spoke-like nerves which disappear abruptly just within the 
margin of the white-membranaceous wing; pedicels straight, abruptly recurved 
at the very summit. 

Low hills or rolling plains, infrequent, but widely distributed in central Cali- 
fornia: Healdsburg; Sonoma; Vacaville; Antioch; Linden. Apr.-May. 
ALYSSUM MARITIMUM (L.) Lam. Sweet Alyssum. Low branching peren- 

nial herb with narrowly lanceolate or linear leaves and white flowers 2 Imes 
long; petals twice as long as the deciduous sepals; filaments not toothed; pod 
orbicular, 2-seeded.—An escape from the gardens. A. CALYCINUM L. Small 
Alyssum. Annual with decumbent branches; petals yellowish white, scarcely 

exceeding the sepals; sepals persistent about the base of the fruit; filaments 
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of the shorter stamens toothed at base—Naturalized at Yreka, Butler; said 

to be adventive in the Bay region. 

18. LEPIDIUM L. Prpper-crass. 

Ours low annuals (one perennial) with toothed or pinnatifid leaves and very 
small flowers (1 line long or less). Petals white or none. Stamens 6, 4 
or 2. Pod a round, ovate, or broadly oblong silicle, strongly obcompressed, and 
in ours notched or lobed at the more or less winged apex; valves acutely carin- 
ate, the cells 1-seeded. Style not persistent in fruit. Cotyledons incumbent. 
(Greek lepidion, a little scale, in reference to the flattened pods.) 
Silicle notched at apex, not reticulated or only faintly. 

Petals present; erect plants. 
Leaves toothed: pedicels. terete... os essccsds ewes weve sess ee ee 1. L. medium. 
Lower leaves pinnatifid; pedicels flattened..... se eee tceecccccecccssees L. mihdum. 

Petals none; plants diffuse or prostrate; leaves pinnatifid........ 3. L. bipinnatifidum. 
Silicle winged at apex with two lobes or teeth and 

Conspicuously reticulated; dwarfs with mostly prostrate or decumbent stems; wings or 
teeth approximate or parallel and : 

Wearly. as long. as: the | DOGY «sv o<sic ss 2 0%s-0,a¥ojolis, vais wis ioveisie wale oe oie ete 4. L. latipes. 
Mery SHOP ‘ajenao.> siaze.6,0.0.050 oyele)eye sfa'ste, Pi lnin, a cate iataee rene aot tanere rota take ee 5. L. dictyotum. 

With finer reticulations; teeth divergent. 
Pedicels erect or ascending, shorter than the silicles; teeth very prominent; sinus 

CEIAN WAL scbeis ow shegeiaiakoldigieitsre'eyerogele were wis Bie) aieebaacats cle: ele tenaiea aia nee 6. L. strictum, 
Pedicels spreading or retrocurved, longer than the silicles; sinus broad and rounded... 

7. L. oxycarpum. 

L. DRABA L. Hoary Cress. Perennial, with grayish herbage; stems several 
from the ground, 1 ft. high, leafy below and branching at summit so as to 
form a panicle of racemes; leaves large, ovate, sagittate-clasping at base and 
with scattered minute teeth on the margin; pod somewhat cordate, neither 
notched nor winged.—Garden plant, occasional as an escape in the Bay region; 
Menlo. Thoroughly naturalized and filling fields at Yreka, Geo. D. Butler. 

1. L. medium Greene. TALL PEPPER-GRASS. Stem erect, 1 to 2 ft. high, 
simple below, paniculately branching above and bearing numerous racemes 2 
to 3 or even 6 in. long; herbage ostensibly glabrous; leaves oblanceolate (the 
radical oblong), narrowed at base to a petiole, sharply serrate, 2 to 3 in. long; 
rameal leaves linear, serrate only towards the apex, shorter; petals white; 
silicles round, 114 lines long, nearly as broad, notched at the very narrowly - 
winged apex; pedicels 2 lines long, widely (or even horizontally) spreading. 
Common in Seott Valley, Lake Co., and southward to Napa Valley. Widely 

distributed in the western U. S. 
2. L. nitidum Nutt. Common PEPPER-GRASS. 'TONGUE-GRASS. Branching 

from or near the base, 1 to 6 (or 10) in. high, the branches mostly simple; 
herbage glabrous; leaves 4 in. long or less, the upper almost or quite entire, the 
lower pinnatifid with the rachis ligulate and bearing remote entire or laciniately 
toothed lobes; petals white, less than 1 line long, obovate, with no distinct 
claw; stamens 6, but the 2 shorter mere rudiments; silicles round, with a nar- 
row margin, abruptly notched at apex, 1% to 2 lines long, plane on the upper 
face, convex on the lower, often dark purple, glabrous and shining. 
Common everywhere on the California plains, low hills and in the valleys. 

North to Washington. Feb.-Apr. 
3. L. bipinnatifidum Desv. WaysiDE PEPPER-GRASS. Stems 3 to 6 in. 

long, freely branching from the base, diffuse or even prostrate, the plants often 
closely matting the ground; herbage light green, puberulent or glabrate; leaves 
pinnatifid or the lowest bipinnatifid; racemes numerous, dense and rather 
narrow; petals none; silicles round, nearly 14 lines long, glabrous, faintly 
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reticulate, the teeth at the apex short and obtuse; fruiting pedicels ascending, 
’ searcely exceeding 14 line.—(L. menziesii of Bot. Cal.) 

Common in hard beaten soil, by paths and waysides, throughout California. 
Naturalized from South America. 

4. L. latipes Hook. LoNG-wINGED PEPPER-GRASS. Stems several from 
the base, very thick and stout, 1 to 2 in. long, recurved-prostrate; herbage 
slightly pubescent; leaves pinnatifid with few linear often toothed segments, 
3 to 5 in. long, the rachis ligulate, 2 lines broad, often dilated into a terminal 
lanceolate lobe; segments remote, 5 to 6 lines long; racemes very dense and 
often capitate, 1% to 114 in. long; petals broadly spatulate, greenish, rounded 
at the apex, 1 line long, much exceeding the short sepals; silicles broadly 
oblong or oval, 3 lines long, 2 lines broad, strongly reticulated, sparingly pubes- 
cent, winged at apex with two broad acute teeth nearly as long as the body, 
the sinus between the teeth or wings a narrow cleft. 

Beds or margins of winter pools on the plains or in alkaline flats: Willows; 
College City; Round Valley; St. Helena; Elmira; Martinez; Hollister and 
southward to Southern California. Mar.-May. 

5. L. dictyotum Gray. Branches several from the base, decumbent, or 
at length ascending, 1 to 2 in. long; leaves pinnatifid, the segments few, linear 
and remote; petals little exceeding the sepals or wanting; silicles 11% lines long, 
broadly elliptic, finely reticulated, pubescent, with short obtuse wings or teeth 
at the summit, the sinus narrow; pedicels ascending, flattened. 

Alkaline soils from Alameda (ace. to Greene) and Livermore southward 
to Southern California. Mar.-Apr. 

6. L. strictum Rattan. Branching from the base, the branches compara- 
tively simple, suberect or diffuse, 4 to 12 in. high; leaves with few pinnate 
segments or entire; stamens 4; silicles glabrous, lightly reticulated, 2 to 2% 
lines long, with 2 widely divergent lanceolate wings or teeth at apex often %4 
as long as the elliptic body; pedicels flattened, in fruit rather shorter than the 
pod. 

Lower San Joaquin Valley and the Montezuma Hills. 

7. L. oxycarpum T. & G. Very slender, branched from the base, the 
branches elongated, erect or ascending, 4 to 6 in. long, bearing flowers more 
than half their length; leaves narrow, linear and subentire, or pinnatifid with 
a few acute linear segments; sepals very unequal, caducous, % line long; petals 
none; stamens 2; silicles roundish, glabrate, finely reticulated, 114 lines long, 
tipped with 2 very short and acute widely divergent teeth; pedicels widely 
spreading or retrocurved, very slender, flattened, 114 lines long. 

19. CORONOPUS Gaertn. 

Prostrate annuals (exhaling a heavy-scented odor), with pinnatifid leaves and 
short racemes of minute greenish white flowers. Sepals oval, equal at base, 
spreading. Stamens often only 2 or 4. Silicle small, more or less didymous, 
flattened contrary to the narrow partition, the surface strongly wrinkled or 
tuberculate; valves of the pod falling away at maturity from the persistent 
axis as closed or nearly closed nutlets. Cotyledons incumbent. (Greek 
korono, crow, and pous, foot, because of the shape of the leaves.) 

Fruit notched at summit and at base, strongly didymous, wrinkled...... 1. C. didymus. 
Fruit not notched above, obscurely didymous, strongly roughened and cristate-muricate 

2. C. ruellit. 

1. C. didymus (L.) Smith. Wart-cress. Herbage heavy-scented, sparse- 
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ly hairy or almost glabrous; stems numerous, freely branching, diffuse or pros- 
trate, 1 to 2 ft. long; leaves 1 in. long or less, pinnately parted into entire or 
sharply toothed segments; flowers minute, greenish white; pods small, about 
1 line broad, notched both above and below, thus appearing transversely 2-lobed 
or didymous, each lobe turgid and finely wrinkled.—(Senebiera didyma Pers.) 

Naturalized South American weed, near dwellings: Montezuma Hills; San 
Francisco; Berkeley, 1900; Sonoma Co., 1897; Bolinas Bay, 1896; Amador Co., 
1892. 

2. C. ruellii All. Swrye-cress. Stems stouter; leaves pinnately parted 
(the segments mostly 1%4 in. long and deeply 2 or 3-toothed), long-petioled, 2 
to 2% in. long; pods flattened, 1144 to 1% lines broad, not notched at summit 
nor scarcely 2-lobed but strongly roughened, both muricate and eristate.— 
(Senebiera coronopus Poir.) 

Naturalized European weed: San Francisco. 

CAPPARIDACEAE. Caper FAmIty. 
Our herbs with palmately compound alternate leaves and fugacious or de- 

ciduous stipules. Flowers complete, in bracted racemes. Sepals 4, sometimes 
united at base. Petals 4. Stamens in ours 6 (in other genera often many), 
more or less unequal, commonly inserted on the very base of the calyx, or 
hypogynous. Ovary raised on a stipe, 1 or 2-celled, composed of 2 carpels. 
Valves in fruit separating from the placentae and releasing the many seeds, or 
the valves 1-seeded and separating from the axis as nutlets. 

CLEOMELLA OBTUSIFOLIA Torr. Branching annual with 3 leaflets and tufts 
of deciduous bristles for stipules; flowers yellow; pods 1-celled, small, few- 
seeded, with the valves produced laterally into acute horns.—Mohave Desert. 

1. WISLIZENIA Engelm. 

Erect branching rank-scented annuals. Leaves with 3 leaflets and with mi- 
nute deciduous bristles for stipules. Flowers yellow. Stamens with long fili- 
form filaments, much exserted. Stipe in fruit refracted upon the pedicel. Pod 2- 
seeded and didymous; each valve closely contracted upon its seed and falling 
away with it, therefore like a nutlet. (Dr. A. Wislizenius, who collected in 
early days in California.) 

1. W. refracta Engelm. STINK-wWEED. One to 2 (or 6) ft. high; leaflets 
obovate to oblong, 4 to 9 lines long, rather longer than the petiole; raceme 
dense, in age usually much elongated; petals 1144 lines long; stamens and ovary 
exserted; pods 1% to 2,lines broad, the lobes strongly divergent and crested or 
toothed at apex, the cells separated by a partition with a single rather large 
perforation; stipe in fruit 2 to 4 lines long; style persistent and bristle-like. 

Sacramento to Lathrop and southward in the San Joaquin Valley. <A bee 
plant, called by some bee-keepers, ‘‘ Jackass Clover.’’ Said to bloom heavily 
only every other year. 

CRASSULACEAE. SrTonrE-crop FAMILY. 

Succulent herbs with entire exstipulate leaves. Flowers in cymes, small, 
perfect and regular. Sepals, petals and pistils of the same number (in ours 4 
or 5), and the stamens as many or twice as many. Petals generally slightly 
perigynous, distinct or united at base. 
follicles. Receptacle usually with nectar-bearing scales on the receptacle, one 
behind each pistil. 

Fruit consisting of dry many-seeded. 
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Leaves opposite; the stamens as many as the petals; diminutive annuals...... = Tria! 
Leaves alternate, the basal in conspicuous rosettes; stamens twice as many as the petals. 

Perennials or annuals; petals distinct; follicles often spreading when fully ripe...... 
{ 2. SEDUM. 

Perennials, coarser than the last; petals more or less united at base; follicles erect or 
phir e? | Se yet Aero. SEI Iss LCi rks SOc cen Omer prea treor ere 3. CoTYLEDON. 

1. TILLAEA L. 

Small and slender glabrous annuals with opposite leaves. Flowers minute, 
axillary, white or pinkish. Sepals and petals 3 to 5 (in ours 4), distinet or 
united at base, the stamens as many. Pistils distinct, with almost obsolete 
styles. Follicles 4, 1 to several-seeded, the seeds striate longitudinally. 
(Michael Angelo Tilli, Italian botanist.) 

Flowers clustered; petals broadly subulate; follicles 1 to 2-seeded........ 1. JT. minima. 
Flowers solitary; petals oblong; follicles several seeded.............. 2. T. drummondii. 

1. T. minima Miers. Simple or with several ascending or érect branches, 
1% to 3 in. high; herbage of the adult plants reddish; leaves ovate or oblong, 
obtuse, 1 line long; flowers axillary, subsessile or occasionally on pedicels 1 
or 2 lines long; sepals equaling the broadly subulate petals; follicles 1 to 2- 
seeded. 

Common on finely disintegrated sandstone or other rock, from Solano Co. 
and Sonoma to Berkeley and Marin Co. and southward. Mar.-Apr. 

2. T. drummondii T. & G. Stems very slender, dichotomous, decumbent 
and rooting at some of the lower nodes, 1 in. long or more; leaves linear-oblong, 
acute, 1 to 2 lines long; flowers subsessile; petals oblong, white, 2 to 3 times the 
length of the calyx-lobes; carpels obtuse. 

Moist places in the lower Sacramento Valley. Mar.-May. Var. BOLANDERI 
Wats. Stems 3 in. long; leaves 2 lines long; pedicels elongated in fruit (6 
lines long).—San Francisco. May. 

2. SEDUM L. STONE Crop. 

Fleshy glabrous herbs, erect or decumbent, with alternate leaves. Flowers 
pale yellow or white, in terminal often 1-sided cymes. Calyx divided nearly to 
the base into 4 or 5 sepals. Petals distinct. Stamens perigynous, the alternate 
ones usually attached to the petals. Pistils distinct, rarely united at the base, 
becoming few to many-seeded follicles, diverging when ripe; styles usually 
short. (From the Latin sedeo, to sit, on account of the lowly habit.) 

Basal leaves in rosettes; perennial. 
eaves thick, not netved............ den ane ees nesenssidnecenccses 1. S. spathulifolium. 
Leaves comparatively thin, very obviously nerved when dry.......... 2. S. radiatum. 

Leaves all scattered, 1 to 2 lines long; annual..............cceeeeeees 3. S. pumilum. 

1. §S. spathulifolium Hook. Glaucous; leaves flat, obovate or spatulate, 

obtuse, 5 to 9 lines long, either condensed in small somewhat depressed rosettes 

which are sessile on the caudex or on its prostrate branches, or sessile on the 

flowering branches, the latter rather smaller; flowering stems ascending, 4 to 

6 in. high; flowers on short pedicels or sessile, 3 lines long, yellow; petals 

lanceolate, acute, twice longer than the ovate acute sepals, scarcely exceeding 

the stamens and style. 
Common on rocky walls on the north or shady side of cafions: Mt. Diablo; 

Oakland Hills and northward. 

2. §. radiatum Wats. Perennial; stems several, simple or branching, 

from a slender rootstock, 4 to 6 in. high; cauline leaves oblong to oblong- 

ovate, acute, sessile by a rather broad base, 3 to 5 or 6 lines long, nearly or 
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quite as long as those of the globose or oblong rosettes at the base of the stem, 
all when dry delicately but rather conspicuously nerved; sepals short, triangular, 
acute; petals yellow, narrowly lanceolate, acuminate, 3 lines long; follicles 
broad, abruptly divergent from the united bases. 

Gabilan Peak; Mt. Hamilton; Marin Co.; Mendocino Co. Rarely collected. 

CRASSULACEAE. | an 

Annual, ace. to Greene, and propagating by deciduous buds formed in the axils i 
of the lowest leaves. 

3. S. pumilum Benth. Annual; branching from just above the base, or 
sometimes simple, 2 to 4 in. high, very slender; leaves 1 to 2 lines long, ovate- 
oblong; flowers shortly pediceled or sessile, the branches of the eyme mostly 2 or 
3; sepals minute, triangular; petals linear-oblong, acute, 1 to 11% lines long; 
follicles short, filled by the single seed. 

Upper Sacramento Valley (Sierra Nevada foothills and the Marysville 
Buttes); Napa Range, low hills. 

3. COTYLEDON L. 
Stout perennial herbs; leaves very thick and fleshy, the basal ones in a 

conspicuous rosette; leaves of the flowering stems mostly bract-like, narrowly 
lanceolate, or the upper broader and shorter, all commonly with a broad inverse- | 
ly V-shaped clasping base. Flowers large for the group, yellow or reddish, 
disposed in long racemes or secund cymes. Petals more or less united at base. 
Follicles erect or suberect.—In appearance very similar to Sedum. (Greek 
kotule, a shallow cup, the leaves forming a cup.) 

Cyme more or less flat-topped; leaves broad. 
Petals oblong-ovate or oblong, acute; pedicels 1 or 2 lines long........ Legis farinosa. 
Petals oblong-lanceolate or lanceolate, acute; pedicels unequal, 2 to 6 lines long or more. 

Petals indistinctly winged on the back; cyme loose, often contorted; plant in age 
straw-colored. <. 5 aw ws ‘hu sss bs 4borelean gies ee ate ee ee ee 2. C. caespitosa. 

Petals distinctly winged on back; cyme compact; plant reddish...... 3. C. plattiana. 
Cyme with 2 to 4 racemose divisions; pedicels mostly 1 to 2 lines long. 

Infloréscence: of simple secund* SFACEMES <1: «(src case sip ctetoieyeeieteis chara ie etereiaie eteiere 4. C. laga. 
Inflorescence more elongated and paniculately branched............... 5. C. setchellii. 

1. C. farinosa Baker. Acaulescent; usually densely mealy, 5-to 8 in. high; 
leaves oblong-lanceolate, acuminate, the larger ones of the rosette 2 to 3 in. 
long; cauline leaves bract-like, broadly lanceclate, 1 in. long or less, the upper 
very short; cyme rather flat and broad, or with several small supplementary 
branches below and thus disposed to be somewhat paniculate; pedicels 1 or 
2 lines long; petals oblong-ovate or oblong, acute, 314 to 4 lines long. 

Pacheco Peak, Brewer. Very closely allied to the next. 

2. C. caespitosa Haw. Acaulescent, the short caudex 11% in. thick or 
less, with reddish flesh; herbage glabrous, the younger leaves in the center 
of rosette glaucous, the stems and inflorescence disposed to become straw- 
yellow in age; rosulate leaves 2 to 51% in. long, either narrowly oblong (6 
to 9 lines broad) or strongly dilated above (1% in. broad), all with con- 
spicuously acuminate or lanceolate-acuminate apex; cauline leaves narrowly 
lanceolate and bract-like, 1144 in. long or less, the upper very short and tri- 
angular; cyme compound, rather loose and sometimes few-flowered, 1% to 3 
in. high, the whole inflorescence or one side frequently flexuous- or recurved- 
contorted; pedicels 2 to 6 or even 12 lines long; calyx-lobes ovate, acute, nearly 
2 lines long; petals orange or yellow, oblong-lanceolate, 4 to 6 lines long, 
indistinetly winged on the back, fleshy in anthesis, afterwards becoming thin: 
and searious. 

Rocky ridges of the Coast Ranges: Vaca Mts.; Howell Mt. Apr.-June. 
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Var. PANICULATA Jepson. Cymes paniculate, the flowering stems bearing sev- 
eral peduncled cymes from the middle.—Niles, Jepson. 

3. C. plattiana Jepson. Acaulescent, 3 to 8 in. high; leaves more or less 
glaucous, the whole plant, including the inflorescence, becoming reddish; rosu- 
late leaves 1 to 3 in. long, much like those of the preceding; cyme with 
numerous flowers, very compact and flat-topped, about 114% to 2% in. broad, 
about 1% to 1% in. high; pedicels 2 to 5 lines long; sepals triangular, acute 
or shortly acuminate, 1% lines long; petals broadly lanceolate, distinctly 
winged on the back, 4 lines long. 

Inner Coast Range: Mt. Diablo; Vaca Mts. 

4. C. laxa Brew. & Wats. Nearly acaulescent, very glaucous; flowering 
branches stout, 1 to 2 ft. high; rosulate leaves lanceolate, sharply acuminate, 
3 to 4 in. long or more; inflorescence of 2 to 4 simple secund racemes 3 to 
5 in. long; pedicels 1 to 2 (or 3) lines long; sepals ovate, acute, 2 to 2% 
lines long; petals orange-yellow in early anthesis, oblong-lanceolate, acute 
or acuminate, distinctly keeled, 5 to 7 lines long. 

Gabilan Range and southward to Southern California. 

5. C. setchellii Jepson, n. comb. Herbage merely glaucous; flowering 
branches slender, 9 to 12 in. high; leaves lanceolate or linear-lanceolate and 
long-acuminate; petals narrowly oblong, acute; racemes many, elongated anid 
paniculate.—(C. laxa Brew. & Wats. var. setchellii Jepson.) 

Coyote Creek, Santa Clara Co. 

SAXIFRAGACEAE. SAxXIFRAGE FAMILY. 
Ours perennial herbs or shrubs with alternate or basal leaves (opposite 

in Whipplea) and no stipules (except in Ribes). Flowers perfect, perigynous, 
usually white, often red, never blue, borne in racemes, panicles or cymes, or 
solitary. Calyx 5-lobed or -cleft. Petals 5. Stamens in ours definite, 5 or 
10 (or sometimes variable in Whipplea). Ovary partly or wholly inferior, 
or superior, 1 to 5-celled, the styles or stigmas as many as the cells or placentae, 
the latter either parietal or axile. Fruit a capsule, follicle, or berry. Seed 
with endosperm. 

A. Ovary partly inferior or superior; fruit a capsule or follicle. 
Leaves alternate or radical; herbs. 

Ovary 2 (or 3)-celled with axile placentae, or of 2 or 3 nearly distinct carpels. 
eee tetae arsed) Oe pepe ay eee Tah cea state cietchatei cis eyatstece oral eiate,s aintuhe s s:aleae oats 1. SAXIFRAGA. 
MNRAS Sie ea ee rey eR aie sige wad Sdlal ae cin cidiees s'ejdte' ages os. DORRUNIA, 

Ovary 1-celled. 
Styles or stigmas 2 or 3, alternate with the placentae. 

Stamens 10, not exserted; petals mostly cleft or toothed; styles 2 or 3, Naat short.. 
: ELLIMA. 

Stamens 10, exserted, as also the 2 styles; petals inconspicuous, almost filiform.... 
4. TIARELLA. 

Stamens 5; styles 2, little exserted; petals entire, small.............. 5. HEUCHERA. 
Stigmas 3 or 4, sessile, opposite the placentae; cluster of united sterile filaments alter- 

nate with the stamens, i. e., at the base of the petals; fertile stamens 5; flower 
solitary on a scape-like penduncle, showy.............ceeeseeeees 6. PAaRNASSIA. 

Leaves opposite; low trailing shrub; ovary 3 to 5-celled; stamens mostly 10....7. WHIPPLEA. 

B. Ovary wholly inferior; fruit a berry. 

Leaves alternate; shrubs; stamens 5 or 4; ovary l-celled...........ceeeeeeees 8. Rupes. 

1. SAXIFRAGA L. Saxirrace. 
Perennial herbs, the leaves entirely or mainly in a basal cluster. Flowers 

corymbose-paniculate or solitary. Calyx either free from or cohering with the 
base of the ovary, 5-cleft or -parted. Petals 5, entire, deciduous. Stamens 
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10. Styles 2. Capsule 2-beaked, 2-celled, opening down or between the 
beaks, or sometimes the fruit consists of 2 nearly separate follicles. Seeds 
numerous. (Latin saxum, a rock, and frango, to break.) 
Leaves not cordate, longer than petiole; filaments usually not dilated....1. SS. californica. 
Leaves cordate, the petiole commonly 1 to 3 times as long; filaments dilated toward apex 

2. S. mertensiana. 

1. §S.californica Greene. Acaulescent; pubescent with scattered hairs, 
those toward summit of scape distinctly gland-tipped; leaves elliptic, rather 
coarsely serrate, somewhat undulate, 1% to 2 in. long, longer than the broad 
petiole or nearly sessile; flowers white; lobes of the calyx ovate, reflexed; 
petals orbicular, often emarginate, 114 lines long; anthers red, filaments not 
dilated; ovary half coherent with the calyx, the 2 carpels almost distinet.— 
(S. virginiensis Michx. var. californica Jepson.) 
Mostly in rocky places in the hills: Coast Ranges and Sierra Nevada. 

2. §S.mertensiana Bong. Plants 4 to 14 in. high, the scape and leaves 
from a scaly bulb-like caudex which produces bulblets; petioles and scapes more 
or less villous, the hairs tipped with red glands; leaves orbicular, cordate at 
base, crenately toothed, *%4 to 3% in. broad; petioles scarious-dilated at base, 
1 to 6 in. long; panicle open, often bearing granule-like bulblets in the axils; 
bracts lanceolate; flowers white, pendulous after anthesis (the slender pedicels 
recurved only at the very tip); calyx-tube very short, united to the very base 
of the ovary, its lobes oblong, reflexed in fruit; petals ovate-oblong, 2 lines 
long; filaments dilated toward the summit, white and petal-like; carpels almost 
wholly united. ; 

Woods of the North Coast Ranges: Austin Creek, Sonoma Co.; Mill Creek, 
near Ukiah; Idol House, Mendocino Co., and far northward. Mar.-May. 

S. PELTATA Torr. is a remarkable species of the Sierra Nevada and Yollo 
Bolly Mts., growing along swiftly flowing mountain streams; it has peltate 
leaves 1 to 2 ft. in diameter and petioles 1 to 3% ft. high. S. BRYOPHORA 
Gray, of the high Sierra Nevada, is 4 to 5 in. high, with the scape branching 
into a very slender panicle; leaves linear-oblong, acute, 3 to 7 lines long; 
petals 2-spotted toward the base. The two preceding are acaulescent. S. 
TOLMIEI T. & G., of the high Sierra Nevada, has short leafy stems thickly 
covered with small evergreen sessile leaves, and a few-flowered scape-like 
peduncle, 

2. BOYKINIA Nutt. 

Perennial herbs with creeping rootstocks. Stems simple, bearing a few 
alternate leaves and paniculate or corymbose cymes of white flowers. Calyx- 
tube turbinate or subglobose or ovate, adherent to the 2-celled ovary; capsule 
2-beaked. Petals roundish or elliptic, entire, with a short claw, deciduous. 
Stamens 5, short. Styles 2. (Dr. Boykin of Georgia.) 

1. B.elata (Nutt.) Greene. Erect, 2 ft. high or less, commonly glandular- 
pubescent, the bases of the slender stems often clothed with rusty hairs; leaves 
thin-membranaceous, shallowly lobed or incised and serrate, 2 to 4 in. broad; 
petioles long, exstipulate, bearing at base some rusty bristles; flowers slightly 
irregular, borne in a panicle of secund racemes; calyx-lobes lanceolate-triangu- 
lar; petals narrow. 

Woods of the Coast Ranges and Sierra Nevada. 
B. MAgor Gray, of the Sierra Nevada, may be distinguished by its stoutness, © 

conspicuous foliaceous stipules, corymbose-cymose flowers, regular corolla and 
broad petals. 
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3. TELLIMA BR. Br. 

Perennial herbs with rootstocks. Stems simple, bearing a simple terminal 
raceme of white, pink or red flowers. Leaves chiefly radical, their petioles 

- with stipule-like dilations at the base. Calyx campanulate or turbinate; the 
lower part of the tube adherent to the base or lower half of the ovary. Petals 
inserted in the sinuses of the calyx, cleft or toothed, sometimes entire. Sta- 
mens 10, included. Ovary 1-celled, with 2 or 3 parietal placentae and 2 or 3 
very short styles. Capsule conical. Seeds numerous. (Name an anagram 
of Mitella.) 
Styles and placentae commonly 3; petals clawed, cleft or entire, usually white, sometimes 

rose-tinted; rootstocks tuberous or with grain-like bulblets. 
Calyx-tube turbinate, the lower half of the ovary adherent.............. 1. $f; Giints: 
Calyx truncate or rounded at base, the ovary almost wholly free....2. JT. heterophylla. 

Styles and placentae commonly 2; petals whitish, changing to red, sessile by_a broad base, 
laciniate-pinnatifid; rootstock stout but not tuberous.............: 3. T. grandifiora. 

1. T.affinis (Gray) Boland. ‘‘Srar or BreTHLEHEM.’’ Stems 9 to 16 
in. high, hispidulous, the hairs spreading and glandular; radical leaves often 
bronze-brown, roundish in outline and crenately lobed, varying into the cauline; 
cauline mostly parted into 3 broad divisions which are deeply incised or 
merely toothed; pedicels about equaling the turbinate calyx; raceme 7 to 
10-flowered; petals mostly 3-toothed at apex, the central lobe rather larger; 
ovary half inferior, the styles and placentae commonly 3, as also in the 
next. 
Common in open ground or open woods: Coast Ranges and Sierra Nevada. 
2. T.heterophylla H. & A. Stems 1 to 2 ft. high; herbage hirsute- or 

somewhat scabrous-pubescent; radical leaves roundish, crenately lobed, % to 
1% in. broad, the cauline very variable but mostly 3-parted with the divisions 
incised or toothed; calyx campanulate, truncate or rounded at base; petals 
with a stout tooth on each side. 

Shady ground, rather common: Coast Ranges. Var. BOLANDERI Jepson. 
Petals entire or with a small tooth on each side. 

3. T. grandiflora (Pursh) Dougl. FRiINcE-cups. Stems 1% to 2% ft. 
high, hirsute with spreading hairs, as also the petioles; leaves roundish in out- 
line, cordate at base, shallowly 3 to 5-lobed, serrate or crenate, 2 to 4 in. broad, 
the radical on petioles 2 to 9 in. long; raceme elongated, many-flowere.!; 
pedicels shorter than the (3% lines long) flowers; calyx 10-nerved, inflated- 
campanulate, 4 to 5 lines long, its teeth erect; petals reflexed, at first whitish, 
changing to deep red, the upper portion laciniately cleft into subulate segments, 
the lower portion toothed; filaments scarcely as long as the anthers; ovary al- 
most completely inferior, with 2 parietal placentae alternate with as many 
styles. 

Coast Range woods from Santa Cruz, San Francisco and Oakland Hills 
northward. One of the plants which follows very closely the distribution of the 
Redwood. Apr.-May. 

4. TIARELLA L. FAtLseE MITRE-wort. 

Perennial herbs with white flowers in a terminal raceme or panicle. Calyx 
almost free from the ovary, its lobes ovate. Petals very narrow, with short 
claws. Stamens 10, long and slender. Ovary 1-celled, compressed, 2-horned, 
the horns tapering into the long filiform styles. Capsule membranous, early 
dehiscent; valves unequal, one becoming elongated, the other remaining short. 
Seeds few at the base of each parietal placenta. (Diminutive of the Greek 
tiara, a high cap, in allusion to the pistil.) 
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1. T.unifoliata Hook. Stems sparingly leafy, usually several from the — 
base, % to 2 ft. high; leaves roundish or somewhat ovate in outline, 3 to 
5-lobed, cordate at base, 144 to 4 in. broad, the lobes crenate; cauline leaves 
2 or 3; radical leaves long-petioled (3 to 9 in.); panicle 3 to 9 in. long; petals 

: linear-subulate or almost filiform, inconspicuous; a i adherent only to very — 
base of ovary, its lobes minutely ‘eiliolate. 

Shady cafons and woods, only near the coast ee the Santa Cruz Mts. 
northward. 

’ 5. HEUCHERA L. Atvum Root. 

Perennial herbs with stout rootstocks. Leaves radical, rounded, cordate and 
lobed. Flowering stems scape-like, or with 1 to 3 leaves, bearing an open or 
condensed panicle of small flowers in cymose clusters. Calyx campanulate 
or somewhat turbinate, its tube adnate to the lower % of the ovary. Petals 
5, very small or wanting, when present inserted on the throat of the calyx, 
clawed and entire. Stamens 5, ours with slender filaments. Capsule 1-celled 
with 2 parietal placentae, dehiscent between the 2 beaks. (J. H. Heucher, 
1677-1747, German Professor of Medicine.) 
Cymes loose, the pedicels longer than the flowers; calyx turbinate at base.............. 

. H. micrantha. 
Cymes close, the pedicels shorter than the flowers; calyx rounded at base............-. 

2. H. pilosissima. 

1. H.micrantha Dougl. Flowering stems 1 to 3 ft. high; petioles and 
stems pilose-hirsute, the leaves hirsutulous and the inflorescence glandular- 
puberulent; leaves round- or ovate-cordate, 2 to 4 in. long, obtusely lobed 
and crenate-toothed, on petioles as much as 10 in. long; flowers in an ample 
loose panicle; calyx 1 line long, shorter than the slender pedicels; petals nar- 
rowly oblong, curving, rather shorter than the calyx. 

Coast Ranges, common toward the coast, not reported from inner Coast 
Range; Sierra Nevada. 

2. H.pilosissima F. & M. Very glandular villous, 1 to 2 ft. high; pedi- 
cels shorter than the flowers, these in close clusters and panicle less ample 
than in the preceding; calyx globular, 1144 to 2% lines long. 

Near the coast, Monterey to Humboldt Co. Perhaps too near preceding. 
H. RUBESCENS Torr. Leaves mostly 1 in. broad or less; calyx oblong- 

campanulate, tinged with rose-purple——Sierra Nevada. 

6. PARNASSIA L. Grass or PARNASSUS. 

t? Glabrous perennial herbs with entire leaves in a radical tuft. Flowers 
solitary, white, on scape-like stems, which commonly bear a single small sessile 

. leaf. Sepals slightly united at base. Petals greenish- or yellowish-veined, 
each bearing at base a cluster of gland-tipped sterile filaments. Stamens 5, 

. alternate with the petals. Ovary 1-celled; stigmas 4 (or 3), sessile, opposite 
] the same number of placentae. Capsule 3 or 4- valved, the valves placenta- 

bearing along their middle. Seed-coat loose, somewhat winged. (Called 
Grass of Parnassus by Dioscorides, from Mt. Parnassus.) : 

1. P.palustris L. var. californica Gray. Scape 9 to 14 in. high; leaves 
elliptic, 1 to 114 in, long, contracted at base into a petiole which is short or 
twice as long as the blade; petals oval or obovate, 6 to 9 lines long; sterile 
filaments capillary, 20 to 24 in a set, united to the middle, each tipped with an 
antheroid protuberance.—(P. californica Greene. ) 

/ Rare in the Coast Ranges: Loma Prieta; Marin Co. (ef. Erythea, vii, 84.) 
More common in the Sierra Nevada. 
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PHILADELPHUS LEWISII Pursh var. CALIFORNICUS Gray. Deciduous loosely 
branching shrub 4 to 6 ft. high; leaves opposite; petals 4 or 5, large, white; 
stamens 20 to 40; styles 3 to 5, distinct at apex; ovary wholly inferior, 3 to 
5-celled, loculicidally 3 to 5-valved.—Sierra Nevada foothills and up to 4000 
ft., along streams; showy when in flower. 

MITELLA BREWERI Gray. Small, with round-cordate radical leaves; calyx 
saucer-shaped; petals greenish, pinnately cleft into capillary divisions; sta- 
mens 5, inflexed—High Sierra Nevada. 

7.- WHIPPLEA Torr. 

Small low under-shrub with opposite leaves and elusters of small white 
flowers on a terminal naked peduncle. Calyx-tube wholly adnate to the lower 
portion of the ovary which is about ¥4 free. Stamens 10, rarely 8, 9, 11 or 12, 
those opposite the petals somewhat shorter, all dilated at the base or below 
the middle. Ovary 3 to 5-celled, with a single suspended ovule in each eell; 
styles distinct, subulate; stigmas introrse. Capsule septicidally dehiscent into 
3 to 5 cartilaginous 1l-seeded portions which open down the ventral suture. 
(Lieutenant A. W. Whipple, commander of the Pacific Railroad Expedition 
from the Mississippi River to Los Angeles in 1853 and 1854.) 

1. W.modesta Torr. Stems slender, diffuse or trailing; branchlets, 
peduncles and calyx-tube pubescent; calyx-lobes glabrous; foliage with seat- 
tered hairs, on the older leaves often pustulate-dilated at base; leaves %4 to 
1% or rarely 1%4 in. long, ovate or oval-ovate, 3-nerved from the base, crenate 
above the middle, short-petioled; clusters mostly 4 to 9-flowered, the flowers 
soon becoming somewhat greenish; petals oblong or ovate, contracted at base, 
exceeding 1 line, larger than the linear calyx-lobes; capsule globular; styles 
deciduous. 

Woods and thickets of the Coast Ranges from Monterey northward to Hum- 
boldt Co. and east to Mt. St. Helena and the Vaca Mts. Mar.-Apr. 

8. RIBES lL. GoosrEBERRyY. CURRANT. 

Shrubs, either unarmed or prickly. Leaves alternate, palmately lobed, the 
stipules adnate or none. Flowers in racemes or solitary, the pedicels bracteo- 
late. Calyx-lobes, petals and stamens 5 in all ours except R. speciosum. 
Calyx-tube adnate to the 1l-celled ovary and more or less produced beyond it. 
Petals inserted on the throat of the calyx, the stamens alternating with them. 
Placentae 2, parietal. Styles 2, distinct or more or less united; stigma term- 
inal. Fruit a berry. (Ancient Arabic name.) 

Thornless and without prickles; raceme many-flowered (except no. 1); berry unarmed, 
rarely glandular-bristly.—CuRRANTS. 

Leaves convolute in the bud; flowers bright yellow; calyx-tube salverform.............. 
R. aureum. 

Leaves plaited in the bud; flowers rose-red varying to white. 
Peages ain ClLABLOUS TOL TCALIY ‘SO- cic cites view eeye vale | fe dace bree a oes 2. R. sanguineum. 
Leaves thick, very rugulose, more or less white-tomentose beneath..3. KR. malvaceum. 

Thorny and often prickly; leaves plaited in the bud; raceme 1 to 4-flowered.—GooseE- 
BERRIES. 

Petals plane, fan-shaped; anthers obtuse and pointless; styles long-villous; berry glabrous 
4. R. divaricatum, 

Petals involute; anthers sagittate, mucronate-tipped; styles glabrous; berry prickly. 
a SEAT AR TOVIM DEE Re gids Lash he pc: 6.0 Sino n'y > 4.0 sie-a.ord We wate alee 5. (R. victores. 
Calyx greenish, glabrous exteriorly; soft bristles of the ovary non-glandular........ 

R. californicum. 
Calyx purplish, glandular-pubescent exteriorly; hairs of the ovary capitate-glandular.. 

7. R. menziesu. 

1. R.aureum Pursh var. tenuiflorum Torr. Shrub 4 to 8 ft. high, nearly 
glabrous, not glandular; leaves 3 to 5-lobed, obtuse or truncate at base, the 
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lobes few-toothed or incised; racemes about 1 in. long, loose, with few to — 
several flowers, the bracts foliaceous and conspicuous; flowers golden yellow; 
calyx-tube salverform, 3 to 4 times the length of the oval lobes; berry yellow-— 
ish, 2 lines long. F 

Banks of streams, Coast Ranges and Sierra Nevada. | 

2. R.sanguineum Pursh var. glutinosum Brew. & Wats. FLOWERING CurR- 
RANT. Erect or spreading shrub, 5 to 8 or 9 ft. high; bark brownish, shreddy ; 
herbage glandular; leaves thin, orbicular-cordate in outline, 1 to 11% in. broad, 
the lobes shallow and rather finely serrate; petioles 1 to 1% in. long; racemes 
1 to 2 in. long, the bracts colored; flowers rose-color, 5 lines long; pedicels 
3 lines long, with 2 bractlets at apex; calyx reddish, the lobes elliptic, spread- 
ing; petals obovate, 114 lines long, white, changing to deep red; stamens and 
style not surpassing the petals; berry blue-black, with bloom, 4 lines in 
diameter. 
Common in eafons or on northward slopes near the coast. Jan.-Mar. 

3. R.malvaceum Smith. Similar to the preceding but with stouter branches 
and commonly more strictly erect and compact, 4 to 6 ft. high; leaves thick, 
conspicuously rugulose, slightly scabrous above, more or less white-tomentose 
beneath; flowers rose-color or very pale pink; berry glaucous, somewhat his- 
pidulous or hairy, the pulp soft and sweet. 

Open hills of the Coast Ranges about San Francisco Bay: Berkeley; Vaca 
Mts. Dec.-Jan. 

4. R.divaricatum Dougl. SrraccLy GoosEBerry. Shrub 4 to 6 ft. high, 
with long straggling branches; bark dull gray; herbage glandular when young; 
subaxillary spines most often 1, sometimes 3; leaves roundish, palmately 3 
to 5-cleft, the divisions incised or crenately toothed; petioles shorter or longer 
than the blades; racemes drooping; pedicels slender, 4% in. long, with a small 
roundish bract at base; flowers 5 lines long; sepals broadly oblong, obtuse, 
2 lines long, green without, dull purple within; petals white, fan-shaped, plane, 
less than 1 line long; stamens and style long-exserted, the latter deeply cleft, 
long-villous at the middle. 

Shaded ecafions and flats, mostly near the coast: San Francisco; Oakland 
Hills; Marin Co.; Mendocino Co.; southward to Southern California and north- 
ward to British Columbia. 

5. R.victoris Greene. VICTOR’S GOOSEBERRY. Low bush, 1% to 2 ft. 
high, the branches of the season or preceding season with soft prickles and 
weak spines, the older branches unarmed and with gray-brown bark; young 
herbage hirsutulous and very viscid-glandular; leaves 1% to 4 in. long, crenately 
incised, distinctly 5-lobed, the lower pair of lobes much smaller; flowers 8 
lines long, on long (1 to 1% in.) slender pedicels which bear an ovate bract 
1 line long close below the flower, or the bracts 2 and the flowers as many; 
sepals dull white; petals clear white, similar to no. 7; filaments stoutish, much 
surpassing the petals; fruit golden yellow, 7 or 8 lines in diameter, densely 
covered with slender prickles. 

Marin and Sonotha cos. eastward to the Vaca Mts. 

6. R.californicum H. & A. HILLSIDE GoosEBERRY. Compact shrub, with 
more or less flexuous branches, 214 to 4 ft. high; leaves at flowering time most- 
ly % to ™% in. broad, the entire upper surface glandular-shining; flowers — 
solitary (sometimes 2), 5 lines long; pedicels with a couple of shallowly lobed 
bracts at middle; calyx greenish, purplish-tinged, glabrous; petals white, 
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convolute as in no. 7; ovary covered with soft bristles interspersed with short 
gland-tipped hairs. 

Dry exposed slopes of hills in the San Francisco Bay region. Distinguished 
from the next by the soft non-glandular bristles of the ovary. 

7. R.menziesii Pursh. CANoN GoosEBERRY. Tall openly branched shrub, 
4 to 8 ft. high; stems with mostly 3 strong spines at the nodes and also more 
or less prickly, especially on the sterile shoots; pedicels 1 or 2-flowered, the 
bractlet rather near the flower; flowers 4% in. long; exterior of calyx more or 
less glandular-pubescent, its lobes lurid-purple, 3 lines long, closely reflexed; 
petals white, waxy, involute from each edge, truncate and often minutely 
crenulate-toothed at apex, 2 lines long, the stamens nearly twice as long; 
style exceeding the stamens, 2-cleft at apex; ovary covered with short hairs, 
the hairs capitate-glandular. 

Cafions and brushy slopes in the outer Coast Ranges of middle California. 
Jan.-Feb. 

R. SPECIOSUM Pursh. Tall thorny nearly evergreen shrub; leaves dark green, 
small, coriaceous; flowers 5 or 4-merous, bright red, drooping; corolla 6 to 8 
lines long, the stamens *4 to 1 in. long, long-exserted; calyx-lobes erect.— 
Monterey to San Diego. 

ROSACEAE ~ Rose FAMILy. 
Herbs, shrubs or trees. Leaves alternate, toothed or divided, ours with 

stipules, commonly petioled. Flowers regular, commonly perfect, solitary or 
in spikes, racemes, corymbs, panicles or cymes. Calyx 5 (or 4)-lobed. Petals 
5, rarely none. Stamens 10 to numerous, usually indefinite, inserted with the 
petals on the calyx below its lobes. Pistils 1 to many, distinct and free from 
the calyx, or united into a 2 to 5-celled ovary which is nearly or completely 
inferior. Fruit a follicle, an achene, a drupe, a cluster of drupelets (as in a 
blackberry), or a pome. Seeds with straight embryo; endosperm usually none. 
Calyx in certain genera appearing double by a row of bractlets borne at or 
near the sinuses. 

A. Ovary superior. 
1. Fruit dehiscent, consisting of 2 to 5 follicles; shrubs with simple leaves.—SpPriREAE 

(Meadow Sweet Tribe.) 

Follicles dehiscent by both sutures, several-seeded; flowers in corymbs...1. PHySOCARPUS. 
Follicles dehiscent by the dorsal suture or indehiscent, 1-seeded; flowers in panicles...... 

2. HotLopiscus. 

2. Fruit indehiscent, consisting of 1 to many achenes or composed of drupelets and styled 
a “‘berry.’”’—RosEAE (Rose Tribe). 

a. Shrubs. 
Leaves simple; pistil 1, becoming an achene. 

Petals white; leaves linear and rigid; achene not tailed................ 3. ADENOSTOMA. 
Petals none; leaves broadly obovate; achene with long plumose tail..4. CERCOCARPUS. 

Leaves pinnately compound; pistils many, disposed on the inside of a globose or urn-shaped 
calyx-tube which is lined by the receptacle and in fruit termed a “hip;”’ stems prickly.. 

5. FROSA; 
Leaves simple or compound; pistils many on a convex receptacle, becoming drupelets 

which are coherent and form the fruit called a “‘berry”................ 6. Rusvus. 

= b. Herbs. 
Perennials. 

Pistils many on a convex receptacle, becoming achenes; calyx with a row of bractlets 
alternating with the sepals. 

Mecepiacic. fiesisy; leaves ‘a-folsolate soo ok es oc aw oe we kc cdpucvatacecsedss 7. FRAGARIA. 
‘Receptacle dry;\ leaves digitate or pinnate..........2.-d4ccecccceacs 8. PoTENTILLA. 

Pistil 1; leaves pinnate. 
Petals yellow; prickles of calyx hooked at tip..........cceeececeeececs 9. AGRIMONIA. 
Petals none; prickles of calyx straight, but retrorsely barbed.......... 10. ACAENA. 
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Annuals; diminutive plants, with palmately divided leaves; petals none; pistil (in ours) 
1, ‘becoming an; ACHENE. osc cose aisinh eles & ole oie. clue CAPs eva seis later svana ane 11. ALCHEMILLA. 

3. Trees or shrubs with simple leaves and early-falling stipules; fruit a drupe.—DRUPEAE 
(Cherry Tribe.) ; 

Flowers dioecious; pistils 5: drupes’ Pf to 40. ..% on 0 bole meies alee 12. OSMARONIA. 
Flowers: perfect; pistil. 15. drupe ‘solitafy wisicic os fein siateietaicteye inp hate att sagas 13. PRuNus. - 

B. Ovary inferior. 

Trees and shrubs with simple leaves and free stipules; fruit a pome, consisting of a 2 to 5- 
celled ovary which is enclosed in and mostly adherent to the fleshy calyx-tube.— 
PomMeEAE (Apple Tribe). 

Leaves evergreen, coriaceous; flowers small, numerous in a corymbose panicle; fruit 
bright red, the 2 carpels enclosed in the berry-like calyx........ 14. HETEROMELES. 

Leaves deciduous. 
Flowers in corymbs; ovary 2 to 5-celled. : 
Pome drupe-like, containing 2 to 5 bony stones, either separable or united into one; 

branches bearing thorna. «<i Vescs'<>'s «<0 tke atte ee ee 15. CRaATAEGUS. 
_Pome containing 2 to 5 papery or cartilaginous carpels, each 2-seeded...16. Pyrus. 
Flowers in racemes, showy; ovary 5-celled, each cell in fruit becoming 2-celled by a 

partition from the . bali xc scons enn os ua eae oie eee eee 17. AMELANCHIER. 

1. PHYSOCARPUS Maxim. Nine Bark. 
Diffuse shrubs with reddish brown shreddy bark. Leaves simple; stipules 

deciduous. Flowers white, in corymbs terminating lateral leafy branchlets. 
Calyx campanulate, 5-cleft, persistent. Petals 5, rounded, equal. Stamens 
20 to 24. Pistils 1 to 5, mostly 3, somewhat united toward the base, becoming 
as many inflated 2 to 4-seeded follicles dehiscent along both sutures. Seeds 
crustaceous, shining, with copious endosperm.—(Greek phusa, bellows or blad- 
der, and karpos, fruit.) 

1. P.capitatus (Pursh) Ktze. Erect or straggly shrub 38 to 5 ft. high; 
leaves roundish or ovate, 3-lobed and irregularly serrate, glabrous or scabrous 
above, stellate-pubescent beneath, 1 to 2 in. long, on petioles 4% in. long or 
more; leaves of sterile shoots similar but larger; pedicels and calyx pubescent; 
corymbs hemispherical, *% to 1 in. high; petals 11% lines long; stamens alter- 
nately long and short; pods divergent, commonly 3 to 4 lines long, splitting 
into 2 valves.—(Neillia opulifolia var. mollis of Bot. Cal. Opulaster opuli- 
folius var. capitatus Jepson.) 
Common along streams or often gregarious on steep north slopes: Coast 

Ranges (not reported from inner range); Sierra Nevada. . 

2. HOLODISCUS Maxim. 
Deciduous shrubs with toothed or lobed leaves and no stipules. Flowers 

creamy-white, small, numerous in terminal panicles. Calyx persistent, 5-cleft. 
Petals 5, rounded. Stamens 20, on a ring-like perigynous disk. Pistils 5, 
distinct, alternate with the calyx-lobes. [Follicles hairy, 1-seeded, tardily 
dehiscent or indehiscent. (Greek holo, whole or complete, and diskos, a 
disk.) 

1. H.discolor (Pursh) Maxim. var ariaefolius (Wats.) Jepson. CaLi- 
FORNIA MEADOW SWEET. Spreading shrub 3 to 6 ft. high; leaves ovate to ovate- 
elliptic in outline, green above, whitish beneath with soft hairs, coarsely serrate 
or incised above the entire truncate or broadly cuneate base, *4 to 3 in. long, on 
petioles 2 to 6 lines long; panicle ample, 3 to 8 in. long, often half drooping in 
anthesis; flowers 114 lines long; follicles about 1 line long. 

Cafions and low hills of the Coast Ranges from the coast to the inner ranges. 
Var. pumosus Abrams. Lower and more compact; panicle less diffuse.— 
Sierra Nevada, 
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3. ADENOSTOMA H. & A. 

Evergreen shrubs with somewhat resinous herbage and heath-like foliage. 
Leaves linear, rigid, entire, small, numerous and mostly fascicled. Flowers 
small, white, disposed in a terminal and rather close pyramidal panicle, the 
branches of which are racemose. Calyx obconical, 5-lobed, 10-ribbed, with 
small bracts at base, the orifice bearing 5 glands. Petals 5. Stamens 10 to 
15, inserted 2 or 3 together, alternate with the petals. Pistil 1, simple; ovary 
obovoid, 1-celled; ovules 1 or 2, suspended; style lateral, curved, with an 
obliquely dilated stigma. Fruit an achene, covered by the indurated calyx- 
tube. (Greek aden, gland, and stoma, mouth, in allusion to the calyx.) 

1, A.fasciculatum H. & A. CHAmisE. Spreading bush 2 to 10 ft. high, 
with virgate branches clothed with leaf-fascicles; leaves linear or rather broad- 
er towards the apex, 3 to 5 lines long; stipules small, acute; flowers crowded, 
sessile; calyx 1 line long; petals orbicular, spreading. 

The most abundant and characteristic bush of the higher Coast Ranges 
and Sierra Nevada, commonly gregarious and occupying (to the exclusion of 
other shrubs) extensive and especially abrupt slopes and mountain ridges, such 
vegetation known to mountaineers as ‘‘Chamise’’ or ‘‘Greasewood.’’ It 
often forms a distinct zone between the foothills and the Yellow Pine belt. 
June. 
CHAMAEBATIA FOLIOLOSA Benth. Mountain Misery. Odorous low shrub 

1 or 2 ft. high, glandular-pubescent throughout; leaves thrice pinnate with nu- 
merous minute leaflets; cymes few-flowered; petals white, 3 to 4 lines long. 
Abundant in the lower part of the Yellow Pine belt in the Sierra Nevada, 
often covering extensive tracts. Also called Bear-mat, Bear-clover and 
Tarweed. 

4. CERCOCARPUS HBK. 
Deciduous shrubs or low trees with spur-like branchlets and simple coria- 

ceous straight-veined leaves. Flowers from winter buds, solitary or fascicled, 
terminal on the short branchlets. Calyx consisting of a slender pedicel-like 
tube abruptly expanded into the low-hemispherical deciduous 5-toothed limb. 
Petals none. Stamens numerous, borne in two or three rows on the calyx. 
Pistil 1, with a 1-celled ovary, 1 ovule, and a single long style and terminal 
stigma. Fruit a villous achene enclosed in the persistent calyx-tube and 
surmounted by the very much elongated twisted soft-hairy style. (Greek 
kerkis, a shuttle, and karpos, fruit, in reference to the achene and its twistec 
tail.) 

1. C.parvifolius Nutt. Harp Tack. Spreading shrub 5 to 8 ft. high; 
leaves obovate, serrate above the middle, cuneate and entire towards the base, 
not resinous; clusters 2 to 3-flowered.—(C. betulaefolius Nutt.) 
Common chaparral shrub throughout the Coast Ranges and Sierra Nevada. 

Often called Sweet Brush and also Mountain Mahogany, the wood very hard. 
C. LEDIFOLIUS Nutt. Mountain Mahogany. Leaves narrowly lanceolate, 

acute at both ends, entire with revolute margins, glabrate and lustrous above, 
somewhat resinous, 14 to 1 in. long; flowers solitary or rarely in 2s.—Sierra 
Nevada, mostly east slope; Shasta Valley; Southern California. 

5. ROSA L. Rose. 

Shrubby prickly plants with odd-pinnate leaves and adnate stipules. Flow- 

ers large, ours mostly pink, solitary or corymbose. Calyx-tube globose or urn- 

shaped, becoming fleshy in fruit; calyx-limb 5-parted. Bractlets none. Petals 
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5 (rarely 6, 7 or 8), rounded, spreading, inserted with the numerous stamens — 
on the edge of the thin disk which lines the calyx-tube within and bears to- 
ward the base the numerous distinct pistils. Ovaries hairy, becoming bony achenes. _ 
Achenes enclosed in the globose or urn-shaped calyx-tube, which is popularly 
termed a ‘‘hip.’’ (The Latin name.) 

Flowers solitary, or 2 or 3 in a cluster; calyx-lobes deciduous from the fruit............ 
’ . RR. gymnocarpa. 

Flowers few to many in a corymb; calyx-lobes persistent in fruit. 
Calyx-lobes soft-pubescent outside; plants 3 to 5 ft. high or more....2. R. californica. 
Calyx-lobes glandular-hispid outside; plants 3% to 1 ft. high............ 3. R. spithamaea. 

1. R.gymnocarpa Nutt. Woop Rose. Slender, 1 to 3 ft. high, glabrous, 
the branchlets and rachis of the leaves armed with long slender straight prickles, 
or sometimes nearly unarmed; leaves 2 or 3 in. long; leaflets 5 or 3, 7, 9, 
11, elliptic or roundish, 3 to. 9 lines long, doubly serrate, the minute teeth 
gland- tipped; flowers generally solitary or in clusters of 2 or 3; corolla 7 to 10 
lines broad; pedicels glabrous or more frequently clothed with gland-tipped 
hairs; calyx-lobes at length deciduous; hips ovate or pear-shaped, red, 4 to 7 
lines long. 

Shady woods or bushy north slopes, often near streams, Coast Ranges and 
Sierra Nevada. 

2. R.californica C. & S.  Catiropnia Witp Rose. Erect branching > 
shrub 3 to 6 ft. high; prickles few, stout, recurved, mostly in pairs below the 
leaves; leaves pubescent, especially on the lower surface; leaflets 5 or com- 
monly 7, ovate to elliptic, %4 to 1% in. long; flowers in terminal corymbs, 1 
to 1% in. broad; pedicels glandular-pubescent; hips globose, 4 to 6 lines 
broad, somewhat constricted below the calyx-lobes. 
Common everywhere along river and creek banks at the lower and middle 

altitudes throughout California, often forming small thickets. Flowering most 
freely in June, the hips ripe Aug.-Oct. 

3. R.spithamaea Wats. var. sonomensis Jepson. Sonoma Rose. Branches 
several from the base, erect, mostly simple, 9 to 12 in. high, demsely armed 
with stout straight or slightly recurved prickles; leaflets 5, broadly ovate, 4 
to 8 lines long, serrate, with the teeth minutely glandular-denticulate; flowers 
small, several in a corymb; hips globose, 3 to 5 lines broad; calyx-lobes ovate- 
lanceolate, glandular-hispid, rather closely erect in fruit. 

Rare montane species, on high dry slopes: Sonoma Co., Greene; Mt. Tamal- 
pais, Jepson; Saratoga, Santa Clara Co., Davy. 

6. RUBUS L. 
Ours bushes, prickly or unarmed, the stems erect, or long and trailing or 

climbing. Leaves simple, or pinnately compound with 3 to 5 leaflets. Calyx 
5-parted, without bractlets. Petals 5. Stamens numerous. Pistils many, 
crowded on an elevated receptacle, becoming drupelets which are united to 
each other and form the aggregate fruit called a blackberry or raspberry. 
(Latin name, allied to ruber, red.) 

Fruit conical or hemispherical, concave beneath, the drupelets parting from the receptacle 
as a whole when ripe. 

Stems unarmed; leaves simple, palmately lobed..............++0220. 1. R. parviflorus. 
Stems prickly; leaflets 3-foliolate - if 

Flowers red; leaves pubescent or silky bemeath............2eeeeees 2. R. spectabilis. 
Flowers white; leaves white-tomentose beneath...........eseeeeee: 3. R. leucodermits. 

Fruit oblong, the drupelets persistent upon the receptacle; leaves mostly 3 to 5-foliolate, 
a few simple; stems and, leaves very prickly... ... cocci uss osjiscvcmis 4. R. vitifolius. 

1. R.parviflorus Nutt. THIMBLE Berry. Erect, 3 to 6 ft. high; bark 
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eventually shreddy; leaves palmately 5-lobed, cordate at base, circular in out- 
line, 3 to 7 in. broad, mucronate-serrate, soft pubescent, the veins beneath as 
well as the petioles and stems hispid and more or less glandular; stipules lanceo- 
late, deciduous; flowers about 4 to 7 in terminal corymbs, white (rarely pink- 
ish), 1 to 3 in. broad, very variable in the number of sepals and petals; 
calyx-lobes ovate, terminated by a tail-like or sometimes foliaceous appendage 
often of nearly the same length; petals elliptic—(R. nutkanus var. velutinus 
Brewer.) 
Common along canon streams in the hill country near the coast, and in the 

Sierra Nevada (3000 to 7000 ft.). May-July. 

2. R.spectabilis Pursh var. menziesii Wats. SALMON BERRY. Stems 
erect, 3 to 9 ft. high, with reddish brown bark and sparingly armed, or the 
canes (sterile shoots) very prickly; prickles short, straight; leaves 3-foliolate; 
leafiets ovate, doubly serrate, often more or less lobed, 1 to 2 in. long, lightly 
pubescent or silky beneath; flowers 1 to 3 in a cluster; petals red, 6 to 7 
lines long; fruit large, ovoid, red or yellow, glabrous. 

Margins of woods and along streams, vicinity of the ocean: San Francisco; 
Pt. Reyes; Mendocino Co. and northward. 

3. R.leucodermis Doug]. RAspBerry. First year stems vigorous and 
erect (‘‘canes’’), bearing 5 to 7-foliolate leaves, the second year bearing short 
leafy flowering branchlets with 3-foliolate leaves, bending over and becoming 
straggling; stems and petioles armed with short recurved prickles; herbage 
glaucous; leaflets ovate to ovate-lanceolate, often unequal-sided at base, doubly 
serrate, %4 to 2 in. long, pubescent but green above, white with a dense close 
tomentum below; stipules setaceous; flowers few, corymbose, white, 6 lines 
broad; sepals lanceolate, long-acuminate, exceeding the petals; fruit glaucous, 
of an agreeable flavor, either black or red. 

Coast Ranges, near the coast and rather uncommon within our limits: 
Santa Cruz Mts.; Sonoma and Mendocino cos. and northward. Sierra Ne- 
vada. 

4. R vitifoliusC. & S. Common BLACKBERRY. Evergreen bush; stems a 
few ft. high and more or less erect, or several to 18 ft. long and trailing over 
the ground or climbing over other shrubs; leaves pubescent or almost glabrous, 
pinnately 3 to 5-foliolate, the leaflets ovate, doubly serrate, % to 2% 
in. long, or sometimes a few upper leaves simple and ovate or palmately lobed; 
petals 8 or 9 lines long; fruit black, oblong, sweet.—(R. ursinus C. & 8.) 

Valleys and hills, chiefly along streams or in springy flats: Bay region and 
Great Valley, south to Southern California and north to British Columbia. 

7. FRAGARIA L. STRAWBERRY. 

Perennial acaulescent herbs propagating by runners. Leaves tufted, 3- 
foliolate, with membranous stipules and cuneate-obovate serrate leaflets. Flow- 
ers white, borne in cymes on a naked scape. Calyx persistent, bearing 5 bract- 
lets alternate with the calyx-lobes. Petals obovate, short-clawed. Pistils numer- 
ous, distinct, borne on an elevated convex receptacle; styles lateral. Fruit 
berry-like, formed of the enlarged succulent receptacle which bears the minute 
seed-like achenes. (Name in reference to the fragrance of the berry.) 

Leaves thin, light green; achenes borne on the surface of the receptacle..1. F. californica. 
Leaves thicker, dark green; achenes partly imbedded in the surface of the receptacle.. 

2.. F. chilensis. 

1. F. californica C. & S. Woop Srrawsperry. Scapes 4 or 5 in. high, 
cymosely 2-flowered; herbage pilose; leaflets thin, light green, 1 to 1% in. 
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long; sepals and bractlets laciniately 2 or 3-toothed or entire; petals orbieular 
with a small abruptly acute point at apex, or the margin near the apex slightly 
crimped, 3 to 4 lines long; fruit globose, about 4 lines in diameter, the achenes 
borne superficially. 

Openly wooded hills: Napa Valley to Berkeley and Mt. Diablo, and southward 
to Southern California. 

2. F. chilensis Duch. Sanp STRAWBERRY. Runners slender or rather stout; 
upper surface of leaves glabrous, the herbage otherwise densely pubescent with 
long weak hairs (especially the under surface of the leaves) and often, also, 
with a fine indument; leaves of firm texture, dark green, the leaflets 4% to 1 in. 
long; scapes several-flowered, 1 to 4 in. high; flowers 1 in. in diameter; sepals 
entire; petals roundish, 4 to 6 lines long; receptacle with the achenes embedded 
in its surface. 

Sand-dunes and beaches along the sea-coast, San Francisco north to British 
Columbia. 

8. POTENTILLA L. Five FINGER. 

Perennial herbs (or some species of the Sierra Nevada suffrutescent), with 
compound leaves and serrate or cleft leaflets. Flowers in ours white or yellow, 
in terminal cymes. Calyx saucer-shaped, campanulate, or cup-shaped, cleft — 
into 5 lobes, with as many alternate bractlets at the sinuses. Petals orbicular 
to linear. Stamens 10 to many, the filaments filiform or variously dilated. 
Pistils many or numerous, borne upon an elevated receptacle, becoming in fruit 
small turgid crustaceous achenes; styles lateral or nearly terminal, deciduous. 
(Diminutive of the Latin potens, powerful, some species used medicinally.) 
Stamens 10 to many; filaments filiform; petals yellow, obovate, not clawed. 

Stamens 10 (?); leaves palmately 3-foliolate; stems erect or ascending............ee+- 
P. millegrana. 

Stamens 20 to 25; leaves pinnate, : 
Leaves white-silky beneath; creeping herb......... gots soupractore 5 ¢ 2. P. anserina. 
Leaves ‘green on, both faces; stems -erect. 1c. s1sats siete meetin eietoialp eee 3. P. glandulosa. 

Stamens 10 in 2 rows, alternately long and short; filaments dilated throughout or at base 
only; petals white, obovate or linear, often clawed. 

Cymes disposed to be lax; bractlets mostly as large as the calyx-lobes. 
Herbage glandular-pubescent and green; bractlets entire or toothed. 

Calyx short-campanulate; leaflets sharply toothed or sparingly incised; stems slendér.. 
4 P. multijuga. 

Calyx cup-shaped. 
Leaflets toothed or incised at apex; stems stout................ 5. P. californica. 
Leaflets incisely once or twice cleft; stems slender....-.........++5. 6.. Pivelatar 

Herbage white-silky, glandless; bractlets entire...............eee0e0- 7. P. kelloggt. 
Cymes more condensed; bractlets smaller than the calyx-lobes; stems sparingly leafy, 

the leaves mostly in a radical tuft. 
Lobes of the leaflets obtuse; petals notched at apex..............:. 8. P. tenutloba. 
Teeth or short lobes of the leaflets acute; petals entire............. 9. P. bolanderi. 

1. P. millegrana Engelm. Stems erect: or ascending, leafy up to the in- 
florescence ; leaves ternately 3-foliolate, the lower on long slender petioles; leaf- 
lets cuneate-obovate or roundish, serrate towards the apex, about % in. long; 
stipules ovate-lanceolate, entire; flowers very numerous in lax cymes; stamens 
about 10; achenes white-—(P. rivalis var. millegrana Wats.) 

Lower San Joaquin River. 
2. P.anserina L. GooSE-GRASS. SILVER-WEED. Root bearing a_ tuft 

of leaves, stems and peduncles; stems slender, prostrate, rooting at each joint; 
flowers one to several, long-peduncled; leaves white-silky beneath, green above; 
leaflets 7 to 21, with smaller ones interposed, oblong, sharply serrate; bractlets 
about equaling the calyx-lobes; petals rounded, much exceeding the calyx; 
stamens 20 to 25; receptacle hairy. 
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Marshy or springy places along the sea-coast, San Francisco and northward. 
Sierra Nevada. 

3. P. glandulosa Lindl. Erect, 1 to 3 ft. high, glandular-pubescent above; 
radical leaves 4 to 8 or even 15 in. long; leaflets 5 or 7 (or those of the upper- 
most leaves 3), broadly ovate or obovate with cuneate base, 1 to 3 in. long; 
eyme lax, leafy-bracted; flowers small, the pale yellow obovoid petals scarcely 
equaling the calyx; stamens 25, in one row on the margin of the thickened 
disk; style attached below the middle of the ovary. 
Wooded hills of the Coast Ranges and north to Washington. Apr.-May. 

The var. NEVADENSIS Wats. is the Sierra Nevada form; leaflets small; inflores- 
cence more naked. 

4 P. multijuga Lehm. Stems erect, 1 ft. high, the leaves mostly at base; 
herbage glandular; leaflets 17 to 23, or the terminal ones more or less confluent, 
roundish to cuneate-obovate, sharply toothed except at the very base, 5 to 6 
lines long; calyx short-campanulate, the bractlets entire, smaller than the lobes; 
petals narrowly oblong, white, spreading; filaments subulate-dilated, the alter- 
nate little shorter. 

Monterey to Santa Barbara; also Ballona (ace. to Abrams). 

5. P. californica (C. & S.) Greene. Stems stoutish, 1 to 2 ft. high; herb- 
age glandular-pubescent; leaves mostly radical; leaflets thickish, 9 to 21 (or 
the upper leaves with fewer leaflets), cuneate-obovate to -oblong, toothed or 
incised at the apex, % to 1 in. or less long; flowers solitary, or commonly in 
dense clusters in a cymose-dichotomous inflorescence; calyx cup-shaped, 4 to 
6 lines high, about equaling the spatulate petals; bractlets exceeding the 
sepals, sometimes 3-toothed at the broad apex.—(Horkelia californica C. 
& 8S.) 
Wooded slopes of the San Francisco Peninsula and the Oakland Hills. Var. 

CARMELIANA Jepson. Stems slender, 1% to 2% ft. high, leafy; leaflets 9 to 17, 
thin, ovate, incised-serrate, mostly about 1% in. long; calyx-tube becoming 
purplish in age——Carmel River. 

6. P. elata Greene. Stems erect, 11% to 2 ft. high; herbage glandular, 
pilose-pubescent; radical leaves 6 to 12 in. long, the leaflets 15 to 19, thin, 
cuneate-obovate, 14 in. long or less, once or twice incisely cleft; flowers solitary 
or in 3s; bractlets of the calyx equaling the segments, lanceolate; petals spatu- 
late, white; stamens 10, 5 short and with filiform filaments, the other 5 with 
filaments deltoid-dilated at base. 

Middle North Coast Ranges from Howell Mt. and Calistoga northward to 
Elk Mt., Lake Co. July. 

7. P. kelloggii Greene. Stems stout, ascending or reclining, 1 to 2 ft. 
long; herbage glandless, white-silky with short dense hairs; radical leaves 4 
to 10 in. long, the leaflets obovate, coarsely toothed, % to 1 in. long; calyx- 
tube cup-shaped, its lobes lanceolate, equaled by the oblong entire bractlets; 
petals white, spatulate-oblong, 3 lines long.—(Horkelia californica C. & S. var. 
sericea Gray.) 

San Francisco Bay region to Monterey Co. 

8. P. tenuiloba (Gray) Greene. Stems about 1 ft. high; radical leaves 4 to 
6 in. long, mostly villous with grayish hairs; leaflets 8 to 15 pairs, 2 or 3 lines 
long, cuneate-obovate, deeply 4 to 8-cleft into linear lobes, the segments rather 
less than 14 line wide; upper leaves with fewer leaflets, these narrow and few- 
lobed or linear and entire; flowers in close cymes; calyx 2 lines long, with linear 
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lobes; petals narrowly cuneate, notched at apex, exceeding the calyx.—(Horke- 
lia fusea var. tenuiloba Torr.) . 

Laguna of Santa Rosa Creek, Bigelow, 1854. Var. MICHENERI Jepson. 
Leaves 3 in. long, villous when young, glabrate in age; leaflets crowded, 
the lobes narrowly oblong, obtuse; cymes very much condensed; petals cuneate- 
obeordate; filaments broadly dilated, of nearly uniform breadth from base 
to apex.—Mt. Tamalpais, Michener. 

9. P. bolanderi (Gray) Greene. Stems very sparingly leafy, 2 to 10 in. 
high, the leaves mainly tufted on the branching crown of the root, densely 
hoary-pubescent, 1 to 2 in. long; leaflets. cuneate-obovate, 2 or 3 lines long, 
toothed or cleft at apex, the teeth acute; flowers in a rather open cyme; calyx 
2 lines long, about equaling the white oblong-spatulate petals; calyx-lobes and 
bractlets lanceolate; achenes minutely granular.—(Horkelia bolanderi Gray.) 

Dry hills about the southern shores of Clear Lake; to be expected in north- 
eastern Napa Co. July. 

9. AGRIMONIA L. Acrimony. 
Perennial herbs with pinnate leaves and serrate leaflets. Flowers yellow, in 

racemes. Bracts 3-cleft. Calyx-tube turbinate, contracted at the throat and 
the upper part beset with a ring of hooked prickles, indurated in fruit and 
enclosing the 2 achenes; calyx-limb 5-cleft, the lobes closing over the throat 
after flowering. Stamens 5 to 15. Styles terminal. (Corruption of the Greek 
word argema, a disease of the eye, the plants reputed to be medicinal.) 

1. A. gyrosepala Wallr. Common AcrRimMony. Stems erect, 2 to 3 ft. 
high; herbage glandular, and both hirsute and puberulent; leaflets 5 or 7, 
with interposed smaller ones, ovate or obovate, 314 in. long or less, coarsely 
toothed, entire at the base; terminal leaflet usually largest and cuneate at base; 
flowers 21% lines long.—(A. eupatoria of Bot. Cal.) 

Borders of woods in the mountains: Elk Mt., Lake Co.; northern Sierra 
Nevada. 

10. ACAENA L. 

Perennial herbs with a woody base, pinnate leaves and pinnatifid leaflets. 
Flowers in more or less crowded spikes. Calyx persistent, its tube oblong, 
contracted at the throat, at length armed with retrorsely barbed prickles; limb 
5 to 7-parted, valvate, deciduous. Petals none. Stamens commonly 3 to 5, 
but varying from 1 to 10. Pistils 1 or 2, free and distinct; style terminal; 
ovule solitary, suspended. Achene enclosed in the indurated calyx. (Greek 
akaina, a thorn, in reference to the spines on the calyx.) x 

1. A. trifida R. & P. Flowering stems erect with decumbent base, 5 to 13 
in. high, sometimes almost naked, the leaves borne mostly at base or tufted 
on the short woody branches of the root-erown; herbage villous, especially when 

young, and more or less silky on the under surface of the leaves; leaflets 11 

to 17, nearly uniform, 3 to 4 lines long, pinnately cleft into 3 to 7 segments; 

flowers green, in a crowded spike, or the lower flowers remote; calyx-tube 

white-hirsute with short hairs and armed with slender prickles, in fruit 4- 

angled; stamens dark purple; achene round-oblong. 
Dry or rocky soil of hilltops in the Coast Ranges near the ocean from 

Marin Co. and the Oakland Hills to the Gabilan Range and Monterey. June. 

11. ALCHEMILLA IL. Lapy’s MANTLE. 

Ours a diminutive annual herb with palmately-lobed leaves and sheathing 

stipules. Flowers minute, greenish, pediceled and fascicled in the axils. Calyx 
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persistent, its tube pitcher-shaped, 7. e., enlarged above the base and some- 
what contracted at the throat; limb 4 or 5-parted and bearing an equal 
number of alternate bractlets, or these minute or obsolete. Petals none. 
Stamens 1 to 4. Pistils 1 to 4 (in ours 1), distinct, the slender style lateral 
or arising from near the base. Achene ovate, slightly compressed, smooth, 
concealed in the tube of the persistent calyx. (So named because valued in 
alchemy. ) 

1. A. arvensis (L.) Scop. Simple or commonly branching from the base, 
1 to 3 in. high, the branches slender and flower-bearing throughout; herbage 
scantily pubescent with soft hairs; leaves fan-shaped, 3-parted, the segments 
2 or 3-cleft; calyx about % line long, the tube usually densely hirsute and 
much contracted under the lobes. 

Hills and plains, common. Apr. 

12. OSMARONIA Greene. 

Shrubs with simple entire deciduous leaves and caducous stipules. Flowers 
dioecious, white, fragrant, in nodding racemes terminating leafy branchlets. 
Calyx turbinate-campanulate, 5-lobed, deciduous. Staminate flower with spread- 
ing petals; stamens 15, in 3 rows, 10 inserted with the petals, 5 inserted lower 
down upon the disk lining the calyx-tube. Pistillate flower with erect petals; 

_ stamens present but abortive; pistils 5, simple, free and distinct, glabrous; 
styles short, lateral, jointed at base; ovules 2 to each ovary, pendulous. Fruit 
consisting of 1 to 5 ovoid drupes with a thin pulp and bony stone. Seed solitary ; 
cotyledons convolute. -(Osme, Greek adjective meaning fragrant, and Aronia, 
a genus founded by Persoon and now referred to Amelanchier.) 

1. O. cerasiformis (T. & G.) Greene. Oso Berry. Erect, 3 to 9 ft. high, 
the branchlets reddish; leaves glabrous, broadly oblong, narrowed to each end, 
mucronate, 144 to 214 in. long when mature, short-petioled; racemes with con- 
spicuous bracts, several from leafy winter buds, rarely solitary; petals of 
staminate flower ovate, 3 lines long; petals of pistillate flower spatulate or obo- 
vate, 2 lines long; drupes blue-black, 5 to 7 lines long.—( Nuttallia cerasiformis 
= 2 G.) 

Frequent in the outer Coast Ranges from the San Lucia Mts., San Fran- 
cisco and the Oakland Hills to Humboldt Co. and northward. Rare in the 
inner Coast Range. Marble Fork, Kaweah River, Sierra Nevada. The pulp 
of the fruit is bitter but not poisonous. 

13. PRUNUS L. Puvo. 

Shrubs or small trees. Leaves simple, serrate. Flowers white, in corymbs 
or in racemes from lateral buds borne on wood of the previous season, appear- 
ing before or with the leaves. Petals 5. Calyx 5-cleft, deciduous after flower- 
ing. Stamens 15 to 30. Pistil 1; style terminal. Drupe globose, without 
bloom; flesh sweet or bitter; stone globose or compressed, bony. (The Latin 
name of the Plum.) 

Leaves conduplicate in bud; drupe globose.—CHERRIES. 
Flowers in corymbs; drupe small, bright-red..............2eeeeeee: 1. P. emarginata. 
Flowers in racemes; drupe dark-red. 

Peduncle leafy; drupe small, its flesh astringent; foliage deciduous....2. P. demissa. 
Peduncle leafless; drupe large, its flesh sweetish; foliage evergreen....3. P. tlicifolia. 

Leaves convolute in bud; drupe red, oblong, % to 1 in. long.—PLums. 
eI RIRRMROILMI fee rate eae at te SE as wale aaneknle 4. P. subcordata. 

1. P. emarginata Walp. Birrer Cuerry. Deciduous shrub 3 to 8 ft. high, 
very rarely arboreous and 20 ft. high; bark smooth, dull red; leaves ovate or 
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more commonly oblong-obovate, mostly obtuse, finely serrulate, % to 1% in. 
long, on petioles 1 to 3 lines long; blade with 1 or 2 glands just above june- 
tion with petiole; flowers 3 to 10 in short corymbs; drupes 4 or 5 lines long, 
bright red, the pulp intensely bitter—(Cerasus emarginata Doug.) 

Sierra Nevada and Coast Ranges, abundant at 4,000 to 8,000 feet, also at e 
lower levels near the ocean, as in cool cafions of the Berkeley Hills at 500 
feet; mountains of Southern California (5,000 to 9,000 feet). Forms exten- 
sive shrubby thickets on dry or moist gravelly mountain slopes, and attains its 
largest size near streams or on moist benches. 

2. P. demissa Walp. WESTERN CHOKE-CHERRY. Erect slender deciduous 
shrub, 2 to 10 ft. high, or rarely a small tree up to 20 ft. high; leaves oblong- 
ovate or more commonly oblong-obovate, acute at apex or abruptly short- 
pointed, finely serrate, 1 to 3% in. long; petiole % in. long, with 1 or 2 
glands just below its summit; racemes 2 to 4 in. long, terminating more or 
less leafy peduncles; drupe red or dark purple, 3% lines long, astringent. 

Sierra Nevada, 2,500 to 6,000 ft.; Coast Ranges, widely scattered from the 
sea-coast to the interior.—(Cerasus demissa Nutt.) 

3. P. ilicifolia Walp. Isuay. Evergreen shrub or small tree 5 to 25 ft. 
high; leaves coriaceous, elliptic or ovate, acute or obtuse, spinose-toothed, 1 to 2 
in. long, short-petioled; racemes 1 to 21, in. long, on axillary leafless peduncles ; 
flowers 2 lines long; drupe red or dark purple, 6 to 8 lines thick, slightly ob- 
compressed, apiculate; flesh thin, sweetish when ripe.—(Cerasus ilicifolia Nutt.) 

Mostly near the coast: Cordelia, Oakland Hills, San Francisco, Santa Cruz 
Mts. and southward to Southern California. Also called Evergreen. Cherry. 

4. P.subcordata Benth. SrerRA PLuM. Deciduous shrub 4 to 7 ft. high 
or sometimes arborescent and 20 ft. high, with crooked and rough gray-brown 
branches and more or less spinescent branchlets; leaves ovate or elliptie to al- 
most round, obtuse or truncate at base, rarely subcordate, 2 in. long or less, 
on petioles 2 or 3 lines long; flowers appearing with the leaves, 2 to 4 in a 
cluster, on pedicels 1% in. long; sepals linear or slightly acute, 11%4 lines long; 
petals obovate, somewhat concave, 4 lines long; stamens 25 or 30; drupe red, 
*4 to nearly 1 in. long, the pulp rather hard but more or less edible. 

Southern Sierra Nevada to Siskiyou Co. and south in the Coast Ranges to the 
Vaca Mts., Mt. Diablo and Mt. Tamalpais, rare in our region and mostly 
toward the interior. The author has never observed it to set good fruit in the 
Bay region. 

14. HETEROMELES Roem. 

Evergreen shrub with simple coriaceous serrate leaves. Flowers white, small, 
numerous, in little cymes disposed in a terminal corymbose panicle. Calyx 
turbinate, 5-cleft. Petals 5, spreading. Stamens 10, in pairs opposite the 
calyx-teeth; filaments dilated at base and somewhat connate. Pistils 2 or 3, 
lightly united, tomentose above, only lightly adherent to the fleshy calyx-tube, 
the thickened persistent calyx-teeth closed over them in fruit. Fruit bright 
red, ovoid, berry-like. Seeds 1 or 2 in each cell. (Greek heteros, different, and 
melon, an apple.) 

1. H.arbutifolia (Lindl.) Roem. CHRISTMAS BERRY. ‘Toyon. Shrub, 
rarely a small tree, 5 to 15 ft. high; leaves oblong, acute at base and apex, 
dark green, lighter Gekeath, sharply serrate, 2 to 4 in, long, on petioles 4% to % 
in. long; panicle in anthesis rather dense, 2 or 3 in. high; corolla 2% lines in 
diameter; fruit 3 or 4 lines long, the seeds obovate, flat on one side, convex 
on the other, \% as long.—(Photinia arbutifolia Lindl.) 
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Throughout the Coast Ranges and Sierra Nevada, and southward to South- 
ern and Lower California. Frequent along streams and gulches in the lower 
hills, and also abundant on stony slopes at middle elevations, especially from 
Napa to Humboldt cos. Fl. July. One of the most handsome of Californian 
shrubs when covered from November to January with its fine clusters of crimson 
berries. 

15. CRATAEGUS L. . Tuorn. 

Thorny shrubs with simple toothed or lobed leaves. Flowers mostly white, 
heavy-scented, corymbose. Calyx-tube urn-shaped. Petals rounded.  Sta- 
mens 5 to 20. Ovary inferior, or its summit free, 2 to 5-celled, or the 2 to 5 
carpels merely contiguous and not united; styles distinct. Pome more or less 
drupe-like, red or purple, containing 2 to 5 bony 1-seeded nutlets, these united 
or separable; calyx-teeth persistent. (Greek kratos, strength, in reference to 
the wood.) 

1. C.rivularis Nutt. Shrub 9 to 14 ft. high; thorns stout, 214 in. long; 
leaves elliptic to obovate, doubly serrate, entire towards the base and often 
cuneate, shortly petioled, 144 to 2% in. long; fruit reddish brown (or nearly 
black?), 3 or 4 lines long. 

Sonoma Co. to Siskiyou Co. and northward. Rare within our limits. 

16. PYRUS’E. Pear.’ Appisz. 

Deciduous trees or shrubs with simple leaves and stipules which disappear 
early. Flowers in corymbs. Calyx-tube urn-shaped. Petals white or pink, 
with claws. Ovary inferior, 2 to 5-celled, ovules 2 in each cell, the carpels 
chartaceous; styles as many as the cells, united at base. Fruit a pome, in the 
subgenus Malus (apple) more or less globose and sunken at each end.—(The 
Latin name of the Pear.) 

1. P.rivularis Doug], OREGON CraB APPLE. Small tree or many-stemmed 
shrub 10 to 30 ft. high; leaves ovate, pointed, serrate, green above, pale, 
pubescent and eventually rusty beneath, 1 to 34 in. long, those of the sterile 
branchlets mostly 3-lobed or with a coarse tooth on each side, those of the 
flowering branchlets rarely lobed or toothed; corymbs 4 to 9-flowered; petals 
elliptical, 3 to 5 lines long, commonly with toothed auricles just above the very 
short claw; stamens 18 or 19; carpels commonly 3; fruits 2 or 3 in a cluster, 
oblong or oblong-ovoid, 6 or 7 lines long and 41% or 5 lines thick, not sunken 
at base, yellowish (or pinkish on one side), aging purple-black; calyx-lobes 
at length deciduous.—( Malus rivularis Roem.) 

North Coast Ranges, mostly near the coast (Sonoma to Eureka) and north- 
ward to Washington. 

17. AMELANCHIER Medic. JuNE Berry. 

Shrubs or small trees with simple leaves. Flowers white in racemes. Calyx- 
tube campanulate, more or less adnate to the ovary, the limb 5-parted, the 
lobes narrow, reflexed, and persistent. Petals 5, ascending. Stamens in- 
definite, about 20, the outer row with longer filaments. Pistil 1; styles 5, 
united below; ovary partly or wholly inferior, 5-celled, each cell in fruit 
divided into 2 by a partition from the back. Fruit berry-like, globose, the 
cells 1-seeded. (Savoy name of the Mediar.) 

1. A.alnifolia Nutt. Shrub 8 to 15 ft. high; leaves mostly elliptic, sharply 
serrate near the apex or less commonly entire, *%4 to 144 in. long; petioles 4 
to 6 lines long; racemes short and rather dense; petals broadly oblong, or some- 
what cuneate at base, 5 lines long; fruit purplish, 244 or 3 lines in diameter. 
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Hill slopes: Coast Ranges (San Francisco, Napa Range and northward) a _ 
Sierra Nevada. , 

LEGUMINOSAE. Pea Famrry. a 
Herbs, shrubs, or trees with alternate stipulate leaves, in ours compound — 

(except in Cercis). Leaflets 1 to many, usually entire. Calyx synsepalous, _ 
5-toothed or -cleft (or in Lupinus bilabiate), mostly persistent. Corolla with 
5 petals, in nearly all of ours papilionaceous, i. e., highly irregular and butter- __ 
fly-like: the upper petal is called the banner; the lateral petals are called the 
wings; the two lower petals are joined by their edges to form the keel; the 
banner in the bud enfolds the wings which in turn cover the keel-petals; all 
the claws are free from one another. Petals essentially hypogynous in ours. 
Stamens 10, united into a sheath around the ovary (monadelphous), or the upper 
stamen distinct from the others (diadelphous), or sometimes all distinct. 
Pistil 1, superior, 1-celled. Fruit a legume (2-valved pod), with 1 row of 
seeds on the ventral side, commonly opening by both the dorsal and ventral 
sutures, the valves twisting in opposite directions, or sometimes indehiscent. 
Seeds mostly kidney-shaped, without endosperm. The corolla of Cercis is nearly 
regular. Amorpha has but one petal. The exceptions to the ordinal diagnosis 
are many but only those which concern our flora are here noted. This is one 
of the largest of the natural orders, many species yielding important products. 

A. Leaves simple. 

Corolla obscurely papilionaceous, slightly irregular; shrubs.............+.e0.. 1. CeRets; 

B. Leaves compound; corolla papilionaceous (except no. 6). 

1. Stamens distinct; leaves palmately 3-foliolate. : 

Flowers yellow, in racemes; stipules conspicuous; herbs.............00- 2. THERMOPSIS. 
Flowers purple, solitary; stipules none; very spiny shrub...........+..-. 3. PICKERINGIA. 

2. Stamens diadelphous or monadelphous. 

a. Calyx deeply bilabiate. 
Stamens 5 long and 5 short, their filaments monadelphous but free at apex; flowers 

racemose, mostly in whorls; leaves palmate, of 4 to many leaflets......... 4. LuPINus. 
b. Calyx 5-toothed. 

Leaves 3-foliolate, the leaflets denticulate or serrulate. (See also no. 10.) 
Flowers in a raceme or spike; corolla deciduous after flowering; leaves pinnately 3- 

foliolate. 2 
Pod curved or spirally ‘coileds:styleistbuldte. cy. <2). nuts letptom cele are ote ree 5. MEprIcaco. 
Pod: small, ‘zlobose; style filiform: <s47e se se ania s oes oe ieee eee 6. MELILotTUS. 

Flowers in a head or head-like inflorescence, rarely in a capitate umbel or short spike; 
corolla withering-persistent after flowering; leaves palmately 3, sometimes 4 or 5- 
FOLIA «| «cic. ole iniess o's e useable Sey Rls Boettcher ae ee ...7. TRIFOLIUM. 

Leaves unequally or odd pinnate (one palmate in no. 10), the leaflets entire. 
Flowers in umbels, sometimes solitary; leaflets commonly 3 to many, sometimes 1 or 2 

8. Lotus. 
Flowers in racemes or spikes; leaflets many (3 or 5 in no. 10.) 

Herbage glutinous or glandular-dotted. 
Pod not prickly; flowers purple or whitish. 

Shrub; corolla of \Ppetalies «ves. 2des0 eacp cs bink we via a 9. AMORPHA, 
Herb; corolla of 5) petalds ix dul « siale 5 d:0'b 6.6 ain a apie ee 10. Psoraea. 

Pod prickly, indehiscent; flowers yellowish...........ccecscee 11. GLyYCYRRHIZA. 
Herbage not glandular; pod usually inflated or turgid.............. 12. ASTRAGALUS. 

Leaves equally pinnate, the rachis produced into a branched tendril, rarely terminating in 
a bristle or imperfect leaflet; flowers in spikes or racemes. 

style hairy all around at summit .s.. + aco i ce hs ckwacnbane che a Viptace. dies cae 13. Victa. 
style hairy on the upper Sidé. 5... sdas Coach ow ethene tone eee 14. Latuyrus. 

1. CERCIS L. Jupas Tree. 
Shrubs. Flowers red-purple, in umbel-like fascicles, appearing from winter. 

buds in advance of the simple leaves. Stipules caducous. Calyx in anthesis 
broader than long, with 5 broad obtuse teeth. Corolla obseurly papilionaceous; 
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banner smaller than the wings and enclosed by them in the bud ; keel-petals 
larger than the wing-petals and not united. Stamens 10, distinct, declined, the 
filaments clavate-dilated towards the base. Pod oblong, very flat, the upper 
suture with a winged margin. Embryo straight. (Kerkis, Greek name of 
the oriental Judas Tree.) 

1. C.occidentalis Torr. WESTERN ReED-Bup. Stems usually clustered, 
forming a clump, the branches rather widely spreading, 8 to 15 ft. high; leaves 
round, cordate at base with nearly closed sinus, 2144 to 3% in. broad; pod 
about 2 in. long and 8 lines wide. 

Foothills of the Sierra Nevada and inner Coast Ranges. Mar.-Apr. 

2. THERMOPSIS R. Br. Fatse LvuPINE. 

Perennial herbs with commonly erect clustered stems. Leaves palmately 
3-foliolate, petioled, and with free leaf-like stipules. Flowers yellow, in a 
terminal raceme, the pedicels subtended by persistent bracts. Calyx cam- 
panulate, deeply toothed, the two,upper teeth in ours almost completely united. 
Banner roundish, shorter than the oblong wings, the sides reflexed; keel nearly 
straight, obtuse, its petals very lightly joined, equaling the wings. Stamens 
distinet. Pod long, linear, flat, several-seeded. (Greek thermos, lupine, and 
opsis, resemblance. ) 

1. T.macrophyllaH. & A. Stems somewhat branched above, 1 to 2 ft. 
high; leaves silky or whitish-pubescent when young, soon glabrate, at least 
above; leaflets broadly or narrowly obovate and often more or less rhomboidal, 
acute at each end, or some obtuse at apex (even on same plant), 1144 to 3 
or 4 in. long; stipules strongly oblique or not at all oblique, even on the same 
plant, longer than the petioles; upper lip of calyx slightly notched; lower 
calyx-teeth shorter than or as long as tube; raceme rather dense, 3 to 6 in. 
long; pod straight, silky, 2 to 5-seeded.—(T. californica Wats.) 

Monterey, Santa Cruz Mts. and Napa Valley northward to Mendocino Co. 
Not known from the inner North Coast Ranges nor from Contra Costa or 
Alameda cos. (Cf. Zoe, v. 77.) Var. VELUTINA Greene. Leaflets small, with 
a dense velvety pubescence.—Mt. Hamilton. 

3. PICKERINGIA Nutt. 

Very rigid and spiny evergreen xerophytic shrub. Leaves palmately 1 to 
3-foliolate, nearly sessile and without stipules. Flowers large, purple, axillary, 
solitary and short-pediceled. Calyx campanulate with a turbinate base, the bor- 
der with 4 very low broad teeth. Petals equal, the banner orbicular with re- 
flexed sides, the wing- and keel-petals oblong, the latter distinct and straight. 
Stamens distinct, inserted low down on calyx-tube. Pod linear, flat, stipitate, 
straight, several-seeded. (Charles Pickering of the Wilkes Expedition, which 
visited California in 1841.) 

1. P. montana Nutt. PEA CHAPARRAL. Densely branched shrub, 3 to 
8 ft. high, the branchlets very spinose; leaflets obovate, entire, 2 to 6 lines 
long; flowers near the ends of the branchlets, rose-purple, *4 in. long, on very 
short pedicels; pedicels bearing 2 minute subulate bractlets near the middle; 
stamens persistent; pod exserted on the stipe, about 2 in. long, 6 to 10-seeded, 
somewhat constricted between the seeds.—(Xylothermia montana Greene.) 

Higher altitudes of the Coast Ranges: frequent on dry slopes from near 
Ukiah, Mt. St. Helena, the Vaca Mts. and Mt. Tamalpais southward to South- 
ern California. May-June. One of the most characteristic of chaparral shrubs 
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(see chaparral). Pod sickle-shaped when young. Banner with a yells nt e 
whitish spot at base. Fruits very sparingly. 

4. LUPINUS L. Lwvpinz. 

Herbs or low shrubs with palmately 4 to 15-foliolate leaves. Stipules adnate — 
to the base of the petiole, seldom conspicuous. Flowers showy, blue, pinkish, — 
yellow or white, in terminal racemes or spikes. Calyx deeply bilabiate. Ban- 
ner roundish, the sides mostly reflexed; wings commonly connivent by their 
edges in front of and thus enclosing the mostly faleate pointed keel. Stamens 
monadelphous, dimorphous, 5 with longer and basifixed anthers, the alternate 
5 with shorter and versatile ones. Pod somewhat flattened, often constricted 
between the seeds. Cotyledons thick and fleshy. (Latin lupus, a wolf, these 
plants thought to rob the soil of its fertility.) 

A. Pods linear or oblong. 

Bracts deciduous; ovules several; cotyledons of the seedling petioled. 
Low shrubs or at least suffrutescent, silky pubescent; petioles mostly short. 

Flowers sulphur-yellow; raceme often 1 ft. LOWIG. dieveidrsset des ieee ores ee 1. L. arboreus. 
Flowers not yellow, mostly blue. 

Herbage greenish; flowers blue or white; keel ciliate for its whole length; low, the 
stems merely "uli iebeadents. © oc oan dev cas cs ce te ee 2. L. variicolor. 

Herbage silky. 
Flowers bluish or lavender, the banner with a yellow spot; keel glabrous; no dis- 

tinct trims” ~ occ cica che siete tere earn ele ria sine + bie inten eVeterere aie re ener 3. L. chamissonis. 
Flowers blue; keel ciliate; shrub with a distinct trunk.......... 4. L. albifrons. 

Perennial herbs. 
Leaflets 5 to 7, more or less ciliate or ciliolate. 

Herbage canescently silky. 
Leaflets oblanceolate or cuneate-oblong; root large, yellow; seashore species...... 

5. L. littoralts. 
Leaflets spatulate-oblong; root not yellow; montane species........ 6. L. sericatus. 

Herbage greenish, comparatively glabrous; montane or of the hills............... 
7. L. latifolius. 

Leaflets 7 to 9, linear-lanceolate, 1 to 1% in. long; keel glabrous; plants mostly decum- 
bent; withisilky Herbagce. 22.0 <)- acieicectoteee bere lek Can ee arene eee 8. L. formosus. 

Leaflets 9 to 16, lanceolate or oblanceolate, 3 to 6 in. long; petioles % ft. long or 
more; plants erect, 3 to 5 ft. high, sparingly villous............. 9. L. polyphyllus. 

Annual herbs. 
Flowers mostly 4 to 7 lines long; upper calyx-lip cleft or bifid. 

Lower calyx-lip 3-toothed or entire; leaflets cuneate-obovate, obtuse or emarginate; 
plants ‘very: stout: and) Succulentce eso ace adie sors os eae See 10. L. affinis. 

Lower calyx-lip 3-dentate; leaflets oblanceolate, acute; plants slender, not amie m 
. nanus, 

Flowers mostly 1% to 3 lines long. 
Slender plants; upper calyx-lip with divergent lobes. 

Lower calyselip: long entireninc. ese abe save oo. ha eenrek eee 12. L. micranthus. 
Lower calyx-lip. deaply, 3-Cleti. jcuntssinsies 6 04 9h-4's db oye olen ree 13. L. trifidus. 

Stoutish plants; upper calyx-lip bifid, the ovate segments short and parallel; lower 
calyx-lip: entire’.or' sliphtly ‘dentate. ti.n8 ses s che cs um ue cleans 14. L. polycarpus. 

B. Pods short and roundish or ovate. 

Bracts persistent; ovules 2; cotyledons of the seedling broad and united by their bases; 
annuals. 

Upper lip of calyx herbaceous and entire; flowers pale yellow; stems simple below, widely 
brazing ABOVE! \c\..s + ds:ccedhinttniie belcbareitctettuinte.c id 'elela uoren 6 ofeikietenc aaa 15. L. luteolus. 

Upper lip of calyx more or less scarious, emarginate or cleft. 
Flowers commonly white or yellow; stem simple below, branching at the middle.... 

L. densifiorus. 
Flowers light purple or flesh-color; stem commonly simple........ 17. L. microcarpus. 

1. L.arboreus Sims. Tree Lupine. Distinctly arborescent and 4 to 8 ft. 
high, or lower and merely suffrutescent; lightly pubescent on the young stems 
and lower surface of the leaves; leaflets oblanceolate, 1 to 2%4 in. long, 9 to 
11 on the first leaves, 6 to 8 on the (later) leaves from the axils, these smaller; 
raceme with very indistinct verticils, often 1 ft. long; pedicels 5 lines long; 
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bracts linear, 7 lines long; upper lip of calyx slightly notched, the lower 
entire; corolla sulphur-yellow, 8 lines long; banner orbicular, mucronulate at 
apex, the sides reflexed; wings lightly coherent by their apices, inflated; keel 
faleate, purple-tipped, lightly ciliate; pod 2 to 3 in. long, 8 to 12-seeded; seeds 
oblong, dark. 
Common in sandy soils near the ocean: Alameda; Angel Island; San Fran- 

cisco and north and south along the coast. Apr. Economically of importance 
as a hold-fast in sand-dune country. 

2. L.variicolor Steud. Low, 1 to 1% ft. high, the stems woody only at the 
very base; herbage scantily hairy-pubescent; leaflets 8 or the lowermost 6, 
oblanceolate, 7 to 9 lines long; raceme mostly 114 to 3 in. long, the whorls 1 
to 4; flowers 6 or 7 lines long; banner white or pale blue; wings blue; keel 
ciliate for its whole length. 

Hill-slopes near the seashore: San Francisco; Marin Co. ‘Too near the next. 

3. L.chamissonis Esch. Stems densely tomentose, woody below, 1 to 
3 ft. high; leaflets 6 to 9, more or less silky-pubescent, oblong-oblanceplate ; 
petioles short, mostly not as long as the leaflets; flowers indistinctly or not at 
all whorled, bluish or lavender, the banner with a permanent yellow spot; 
keel glabrous. 

Near the seashore: San Francisco and Marin Co. May. 

4. L.albifrons Benth. Sitver Lupine. Branching bush 2 to 4 ft. high, 
with a distinct woody trunk; growth of the season silky-pubescent; leaflets 7 
to 10, oblanceolate to obovate, 10 lines long or less, silvery-silky on both sides; 
petioles mostly longer than the leaflets; flowers deep blue, in mostly distinct 
whorls in a loose raceme often 1 ft. long; pedicels 3 lines long; upper calyx- 
lip broad, cleft, the lower entire; petals subequal; banner broad, with a 
whitish or sometimes yellow spot early changing to red-purple; keel ciliate; 
pod 2 in. long, 5 to 9-seeded; seeds oval, 2 lines long, brownish, with a marginal 
dark line-—(L. eminens and jucundus Greene.) 

Abundant, especially on the higher hills, Coast Ranges and Sierra Nevada. 
Feb.-May. Sometimes low and caespitose, without a trunk. 

5. L.littoralis Doug]. CHINook Liquorice. Stems slender, decumbent or 
ascending, 1 or 2 ft. long, from a yellow somewhat fleshy root; stipules 
very large; leaflets 5 to 7, oblanceolate or cuneate-oblong, acute, 1% to 1 in. 
long, at least half as long as the petioles, silky on both sides, the hairs short 
and appressed; flowers remotely whorled or more or less scattered in a short 
raceme; calyx-lips of nearly equal length, entire; banner red, shorter than the 
blue wings; keel ciliate; pod linear, hirsute; seeds linear, brown, with black 
spots. 

Seashore from Pt. Reyes northward. 

6. L.sericatus Kell. Stoutish, decumbent, 5 to 12 in. high, minutely but 
densely silky-canescent; leaflets 6 to 7, spatulate-obovate, obtuse or retuse, 1 to 
14 in. long, on petioles 114 to 4 times as long; raceme 14 to 1 ft. long, rather 
long-peduncled; flowers deep purple; calyx-lips large, the upper cleft, the lower 
obseurely 3-toothed; keel slender-pointed, lightly ciliolate; seeds light brown 
and somewhat mottled. 

Howell Mt.; Mt. St. Helena; Cobb Mt. Apparently confined to the Maya- 
camas Range. May. 

7. L.latifolius Agardh. Stems dark green and shining, erect, with slender 
branches, but mostly simple below, 2 to 4 ft. high, equably leafy, the basal leaves 
not long-stalked; almost or quite glabrous, except a minute appressed pu- 
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bescence on the stems and under the surface of the leaves; leaflets 5 to 8, 
broadly oblanceolate, thin, mucronulate, 1 to 3 in. long; racemes 6 to 17 in. 
long, slender-peduncled, loose, the verticils often distinct; pedicels slender; 
calyx-teeth elongated, the upper notched slightly at the narrow apex; corolla 
blue, changing to dull brown; keel ciliolate below the middle. 
Common plant in openly wooded cafions of the Coast Ranges: Ukiah; Vaca 

Mts.; Napa Range; Oakland Hills and southward. Apr.-June. 

8. L.formosus Greene. Stems decumbent or ascending, 2 to 3 ft. long, the 
whole plant silky-pubescent; leaflets mostly 7 to 9, narrowly or broadly ob- 
lanceolate, abruptly acuminate, 1 to 114 in. long, equaling the petiole; raceme 
with more or less distinct whorls but often dense, the peduncle short or scarcely 
any; flowers 6 to 7 lines long, rich violet; keel glabrous. 

Rich high places in the fields and sandy lands of the Coast Range Valleys and 
the plains of the Sacramento and San Joaquin. July-Oct. 

9. L.polyphyllus Lindl. Stem stout, erect, nearly simple, 3 to 5 ft. 
high, sparingly villous, equably leafy up to the inflorescence; petioles 6 to 12 
in. long except the uppermost; leaflets 9 to 16, oblanceolate or lanceolate, 
sparingly hirsute beneath, glabrous above, 3 to 6 in. long; stipules adnate 
for half their length; raceme short-peduncled, dense, 1 to 2 ft. long; flowers 
not in whorls or only subwhorled, on long pedicels; calyx-lips of nearly equal 
length, entire; bractlets often wanting; corolla 6 or 7 lines long, with blue 
wings and red-purple banner; keel falcate, acuminate, glabrous; pod 1 to 1% 
in. long, 4 in. broad, 7 to 9-seeded. 

Near the coast from Marin Co. (Sausalito, Pt. Bonita, and Tennessee Bay) 
northward; also in the interior at higher altitudes (Howell Mt., Mt. Shasta). 

10. L.affinis Agardh. Stout and very succulent; stems fistulous, 14 to 20 
in. high, branching mostly from the middle; glabrous except a short and sparse 
pubescence on the lower surface of the leaves; leaflets 6 or mostly 7 or 8, 
oblong-oblanceolate or broadly cuneate-obovate, obtuse or retuse, 1 to 2 in. 
long; petioles 1144 to 4 in. long; racemes 4 to 8, on short peduncles; flowers 
6 to 7 lines long; bractlets short; upper calyx-lip with 2 divergent teeth, the 
lower lip entire; petals 5 to 6 lines long, deep bluish purple, the keel glabrous; 
ovary densely villous-pubescent. 

North Coast Ranges southward to Southern California. Very common in late 
Feb. and in Mar. Especially characteristic of depressions in hills caused 
by recent or old landslides. Also common along the banks of winter water- 
courses in the hills and in low heavy soil generally. Var. CARNOSULUS Jepson, 
usually simple with the keel villous in the middle-—Berkeley Hills. 

11. L.nanus Dougl. Slender, not succulent, 6 to 15 in. high, often 
branching from the base, villous or finely pubescent; leaflets 7 or 8, linear to 
oblanceolate, 144 to 1 in. long, usually acute, the petioles % to 3 times longer; 
racemes loose, short-peduncled, 3 to 7 in. long, of several distinct or some- 
what indistinct whorls of large fragrant flowers; bracts exceeding the calyx; 
pedicels about 3 lines long; upper calyx-lip deeply cleft; lower calyx-lip 
3-dentate, the middle tooth sometimes obseure or wanting; corolla blue, the ban- 
ner with the white middle spot purple-dotted along the median suleus and 
turning red-purple in age, 5 to 6 lines long; banner orbicular, retuse, with the 
sides reflexed; wings lightly joined, forming an obliquely ovate inflated sac; 
keel faleate, ciliate above the middle. 
Common everywhere in the Coast Range region and rather variable. Flower- 

ing mostly in Apr. 

~ 
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12. L. micranthus Dougl. Slender, simple or more frequently branched 
from the base, erect or ascending, 5 to 18 in. high, pilose-pubescent, not at all 
succulent; leaflets 5 to 7, linear to linear-spatulate, 14% to 11% in. long, the 
petioles twice as long; racemes peduncled, whorls 3 to 6, distinct or in- 
distinct; pedicels 114 lines long, elongating more or less in fruit; upper 
ealyx-lip with divergent triangular acute lobes, the lower long, entire; corolla 
2 to 2% lines long, blue; banner with a white spot changing to light blue or 
purple; wings narrow, appressed; keel faleate, densely pilose-ciliate above the 
middle to near the apex; pod 5 to 7-seeded. 

Exceedingly variable species, common everywhere in May in the hill country 
and on the plains: Coast Ranges, Sacramento and San Joaquin valleys; Sierra 
Nevada foothills. There are apparent transitions to the next species. Var. 
BICOLOR Wats. Lower calyx-lip twice as long as the upper; corolla 3 to 4% 
lines long; folds on the center of the banner (covering the edges of the 
oblique portion of the wings) much more prominent.—Bay region and north- 
ward. Var. PACHYLOBUS Jepson. Peduncles stout; flowers small, subsessile 
in few whorls; upper calyx-lip notched, the lower entire, twice as long; pods 
very large—Briones Hills, Contra Costa Co. Apr. 

13. L.trifidus Torr. Branched from the base, 7 to 12 in. high, densely 
pilose, the younger parts canescent; leaflets mostly 6 to 8, linear to linear- 
spatulate; racemes very short, mostly 2 to 3, sometimes 4 in. long; upper calyx- 
lip deeply cleft with divergent segments, the lower deeply 3-cleft into long 
slender segments; corolla 2 to 21% lines long, blue, the white spot on the banner 
not changing in age; keel scarcely falcate, short and obtusely pointed, sparsely 
ciliate from above the middle to just below the apex; pod 6 to 8-seeded; seeds 
quadrate-ovate, dotted or diagonally marked. 

Sandy soil about the Bay and along the seaboard: Alameda and San Fran- 
cisco, southward to Santa Cruz Co. and Pacific Grove. Doubtless no more 
than a good variety of the next; best known by its strikingly pilose pubescence 
and 3-cleft lower calyx-lip. 

14. L.polycarpus Greene. Erect, somewhat succulent, with rather stout 
branches from the base or above the middle, moderately pubescent; leaflets 
6 to 8, linear-oblanceolate, 114 to 1 in. long; raceme narrow, rather short, with 
4 to 7 distinct or indistinct whorls; pedicels 1 line long, ascending; upper 
calyx-lip 2-cleft, the lobes ovate, parallel; lower entire or obscurely dentate, 
somewhat longer; corolla 114 to 3 lines long, deep blue; banner obovate, retuse 
or truncate, the center white, with dark dots, changing to red-purple, the sides 
incurved, not reflexed; wings coherent at tip, inflated, exposing the base of the 
short and nearly straight keel; keel obscurely ciliate below the apex; pod rigid, 
slightly faleate, 1 in. long or more, 6 to 9-seeded. 

Occurring in its typical form in rich soil of low fields about the Bay and in 
a modified form on the plains of the interior. Characterized chiefly by its rather 
robust habit, short narrow close racemes of small flowers and many large pods. 
Apr. 

L. HIRSUTISSIMUS Benth. Robust,plants with fistulous stems, branching 
above the middle or at the base, 2 to 4 ft. high; herbage very hispid-bristly 
and nettle-like; leaflets 5 to 7, cuneate-obovate, obtuse and mucronate, or 
truncate, 1 to 11% in. long; racemes 14 to 11% ft. long; flowers blue; pod very 
hispid-bristly, 114 in. long—Monterey and south to Southern California. Mar.- 
May. 

15. L.luteolus Kell. Slender, simple below, loosely and widely branch- 
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ing above, 2 to 3% ft. high, rigid, not succulent; pubescence of short ap- 
pressed silky hairs; leaves scattered; leaflets mostly 7, cuneate-oblong, 1 in. 

, long, obtuse or acute; bracts linear- -setaceous, often exceeding the calyx ; flowers 
6 lines long, pale yellow, nearly sessile, in a dense raceme 1% to 7 in. long; 
upper lip of calyx entire, not scarious, the lower 3-toothed. — 
ey and river beds: Contra Costa Co.; Napa Valley; Lake Co. and north- 

ward, ; 

16. L.densiflorus Benth. Resembling the last but more sparingly vil- 
lous; stem stout, somewhat succulent, simple below, parted at the middle into 
many spreading branches; leaflets oblong-oblanceolate, very acute, mucronate; 
racemes 6 to 10 in. long, on long peduncles; bracts setaceous, much shorter 
than the calyx; flowers white, yellow, or sometimes rose-color; calyx sparingly 
pubescent, the upper lip scarious, deeply cleft, the lower long, toothed. 

Hillsides and banks of gullies: North Coast Ranges and the Sacramento Val- 
ley southward to Southern California. Apr.-May. Flowers in this and the 
next 6 to 8 lines long. 

17. L.microcarpus Sims. Simple or branched above, 1 to 1% ft. 
high, somewhat succulent, villous throughout; leaves rather crowded; leaflets 
usually 9, cuneate-oblong, varying at apex from acutish to obtuse or emargin- 
ate, 1 to 2 in. long; bracts subulate-setaceous, equaling the calyx or shorter; 
flowers short-pediceled, purplish or flesh-pink; calyx densely hirsute, upper I*p 
very short, subscarious, emarginate or cleft; lower obscurely 2 or 3-toothed; 
keel slightly ciliate; pod villous, 8 lines long. 

Abundant on the plains of the Sacramento and San Joaquin; the same thing, 
apparently, at Alameda. Apr.-May. 

5. MEDICAGO L. Mepicx. 

Herbs, the leaves and flowers essentially as in Melilotus. Flowers in short 
spikes or loose heads. Pod small, 1 to several-seeded, ineurved or coiled or 
spirally twisted, indehiscent. (Greek Medike, name given by Dioscorides 
to a plant from Media, perhaps Lucern. All the species naturalized from 
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Europe. ) 
Perennial: flowers: Big; <j ceoreccisce py) oi ohecs 00s! nbalavule aete oases) wie ay Fel nie eran bia mid aha! ae opeeet 1. M. sativa. 
Annuals; "flowers yellow. ; 

Pod 1-seeded, reniform, unarmed but strongly nerved..............00- 2. M. lupulina. 
Pod several- seeded, spirally coiled, margined with prickles. 

Edge of the pod keeled, not grooved between the prickles; leaflets eS splotched. . 
hispida. 

Edge of the pod furrowed between the prickles; leaflets with a large inky pn on 
the? upper /face 2 dk, . Sih<. 0-5 ais Mae aie ene inate ia o'eteintate'y aig siete} ace Mal arctatets 4. M. arabica. 

Pod several-seeded, ‘spirally coiled), Wnarmed nicte n deia o)s 6 6 creed aipleioiasis oulsin 5. M. apiculata. 

1. M.sativa L. Atratra. Perennial from an elongated taproot, ereet and 
smooth; leaflets oblong-obovate or linear-oblong, 8 to 10 lines long; flowers 
blue (5 lines long), in racemes; pod spirally twisted so as to form 2 or 3 
complete rings or coils. 

Borders of fields, not common beyond cultivation. Native of western Asia, 
cultivated for more than 20 centuries. , Brought into California in 1854, it is 
our ‘‘King of Forage Plants,’’ often producing ten tons of hay per acre per 
annum. Also valued as a bee plant, sometimes yielding 60 lbs. to the acre. 
Rarely called Lucern. 

2. M.lupulina L. Nonesucn. BuLack Mepick. Branching from the. 
base into spreading procumbent stems 9 to 18 in. long; leaflets orbicular 
and more or less deltoid to cuneate-obovate, 4 to 6 lines long; peduncles longer 

‘ 
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than the leaves (1 to 1% in. long), bearing a short dense spike of bright 
yellow flowers; pod reniform, 1-seeded, black when ripe. 

Uncommon, but widely distributed. Redlands; Panamint Mts.; Tahoe; 
Oakland; Sacramento Co.; Humboldt Co.; Sisson. Apr.-June. 

3. M.hispida Gaertn. Bur Ciover. Branches spreading or procumbent, 
from a few in. to 2 ft. long; herbage nearly glabrous; leaflets obovate or 
obeordate; stipules finely toothed; peduncles 3 to 5-flowered, rather longer 
than the leaves; pod twisted into a spiral of 2 or 3 turns, compressed, reticu- 
lated, the thin keeled edge bordered by a double row of more or less hooked 
or curved prickles—(M. denticulata Willd.) 

Very common throughout California on the plains, low hills and in the 
valleys. Mar.-June, but flowering in moist places at nearly all seasons. 
Prized as a dry season stock feed, the burs produced in great quantity and 
highly nutritious; also furnishes a green forage in spring. A rare instance of 
an aggressive immigrant having forage value. 

4. M.arabica Huds. Sporrep MepicK. Very similar to no. 3, but the 
petioles with spreading hairs, the leaflets usually much larger (1 in. long) and 
with a conspicuous dark splotch in the center; pod compactly spiral, the 
margin thicker and more or less furrowed between the prickles——(M. maculata 
Willd.) 

San Francisco Bay region, uncommon but gradually extending. (Cf. 
Erythea, vi, 25.) 

5. M.apiculata Willd. Stems spreading, 1 to 2 ft. long; leaflets del- 
toid, denticulate, except at the base, usually retuse and mucronate at apex, 
5 or 6 lines long; pod unarmed or the spmes very short, the sides strongly 
reticulated, the reticulations running to the edge and appearing as a row of 
tubercles on either side of the margin. 

Widely distributed but rare: New Almaden; San Francisco; Knights Ferry; 
Crescent City. By some authors treated as a variety of no. 3. 

6. MELILOTUS Juss. Sweer CuLover. 

Annual or biennial herbs with pinnately 3-foliolate leaves and toothed 
leaflets. Herbage fragrant in drying. Flowers small, yellow or white, in 
spike-like racemes on axillary peduncles, in bud erect, soon deflexed and not 
again becoming erect. Calyx 5-toothed. Petals falling after flowering, free 
from the stamen tube. Stamens diadelphous, the upper one entirely free. 
Pod ovoid, straight, longer than the calyx, scarcely dehiscent, 1 or 2-seeded. 
(Greek meli, honey, and lotos, the ancient name of some plant belonging to this 
family. Naturalized from the Old World.) 

ES eg ee ee a er 1. M. alba. 
SEE COM. FLAKES TENG Witey +5) to) PET 5). 2 else's cab died ca ole ava bo on ab e'einre oy Se Be MMOEO, 

1. M.alba Desr. Waite Metitor. Erect, simple below, branching above; 
leaflets broadly or narrowly oblong, tapering to both ends, or widest above 
the middle, serrate except at the very base, 1% to 14 in. long; flowers 2 lines 
long, in racemes 1 to 4 in. long; pod somewhat wrinkled. 

River beds throughout California or in moist valleys northward, rather 
rare as yet in our district: Riverside; Pomona; Scott Valley, Lake Co.; Kla- 
math River, Humboldt Co.; Ft. Bidwell. Sometimes called Bokhara Clover. 
At Independence it has (as elsewhere) spread along the irrigation ditches 
and is ‘‘much in the way’’; the bees feed upon the flowers and the honey 
produced from the abundant alfalfa is in consequence as if flavored with 
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cinnamon. Cattle avoid the herbage and the pods are said to be poisonous to. 
sheep. ; Mg 

2. M.indica All. YreLitow MeE.itor. Main stem erect, with many rather 
spreading branches from above the base; leaflets broadly or narrowly cuneate- 
obovate, dentate or serrate but entire below the middle, truncate or retuse at 
apex, % to 1% in. long; racemes 1 to 2 in. long, longer than the peduncles; 
flowers 1% lines long; pod with thinnish strongly wrinkled coat—(M. | 
parviflora Desf.) 

‘ Common throughout California. Apr.-May. 

7. TRIFOLIUM L. Cuover. 
By Laura F. McDermott, M. S. 

Herbs with palmate or short-pinnate leaves; leaflets generally 3, sometimes 
4 to 7; stipules foliaceous, united at the base and clasping the petioles. 
Flowers white, pink, yellow, red, or purple, in heads. Heads sometimes loose 
(umbellate) or spicate. Calyx 5-toothed, sometimes bifid or trifid. Petals 
united with the stamen-tube or free, persistent and withering. Stamens dia- 
delphous, 9 stamens united 44 their length into a tube-like fold, the tenth 
stamen always free, in a separate whorl or attached to the banner. Pod glo- 
bose to elongated, 1 to 8 (mostly 1 to 2)-seeded, included within the per- 
sistent calyx. (Latin tres, three, and folium, leaf.) 

A. Heads involucrate; annuals except no. 5. 

1. Corolla conspicuously inflated. 

Involucre large, the lobes lanceolate, entire.............. wis leteie ie's1s eoeesel. T. fucatum. 
Involucre small, the lobes obtusely rounding or involucre reduced to a ring........... 

2. T. depauperatum. 
2. Corolla not inflated. 

Involucre a flat or spreading disc with various-shaped margin. j : 
Margins of involucre acicularly lobed but not toothed; calyx-teeth dilated, tridentate 

or simple. 
Plant strictly glabrous... csi scs ce. see se > need eee Bie ia aane ts San 3. T. tridentatum. 
Plant pubescent; fistulous’ and clammy... <.. s\s\sjclchece's olsle staleie eustatets 4. T. obtusifiorum. 

Margins of involucre lobed, the lobes toothed; calyx-teeth not dilated but subulate. 
Flowers large, each floral whorl subtended by an involucre..................- sie 

- 5. T. involucratum. 
Flowers small, enclosed within 1 or 2 involucres. 

Keel’ with long. rostrate.. beals. =: -isickisc cyeatein tate ten ersten eea ees 6. eas appenticnias 
Keel not long- rostrate; but abruptly acutes, jo. vate cont oc nce sii 7. T. variegatum. 

Margins of involucre lobed, the lobes lanceolate, entire or an occasional lobe divided; 
fend and involucre, ‘very (smalls): ic si<ictete spo ulele winless: ssatehatclatenn <iarw 8. T. oliganthum. 

Involucre campanulate to bowl-shaped. 
Lobes of involucre toothed. 

Calyx-teeth simple, much shorter than the calyx-tube.............. 9. T. microdon. 
Calyx-teeth awn-like, plumose, the middle tooth once or twice forked..... po sicke® 

10. 7. barbigerum. 
Calyx-teeth characteristically many-forked and glabrous......... 11. T. cyathiferum. 

Lobes of involucre entire; calyx-teeth broadly subulate with scarious margins........ 
12. T. microcephalum. 

B. Heads naked. 

1. Flowers pedicellate, in age reflexed. 
Annuals. . a 

Piant strictly glabrous. ; 
Calyx-teeth scarious with bristled or ciliated margins; flowers light pink........... 

13. T. ciliatum. 
Calyx-teeth not scarious, margins entire; flowers a rich rose-red to cream color..... 

T. gracilentum. 
Plants pubescent, especially the peduncles and calices; leaflets entire or conspicuously. 

bifid and spreading; - flowers ‘pitkise.es saves vee dusicp ee Fee, 15. JT. bifidum. 
Perennials. 

Plant small; calyx glabrous; flowers cream-color..... TIT ee 
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Plant large. ; : ; 
Calyx sparsely pubescent; flowers tinged with pink................ 17. T. hybridum. 
Calyx characteristically hairy, strongly cross-nerved at base of teeth; flowers rose-red.. 

18. T. pratense. 
2. Flowers sessile, never reflexed; annuals. 

Heads pedunculate, elongate-ovate, small................20220-00> 19. T. albopurpureum. 
EP LE EPSSUER Foy TPR i ee Set. Sm tg 5 Sa ee RE ee 20. T. macraet. 
Heads large, globose. ee 

Corolla large, showy, much longer than the calyx......:.......... 21. T.°dichotomum. 
Corolla small, inconspicuous, entirely obscured by the long and plumose calyx-teeth... 

22. T. oltvaceum. 
Heads long cylindrical, truncate; flowers showy........scseceeeees 23. T. californicum. 

1. T.fucatum Lindl. Sour CLover. Stems stout, fistulous, succulent, 
diffuse, 1 to 2% ft. long; stipules large, broadly subulate, acuminate, the 
margins membranous; leaflets rhombic-ovate, 5 to 12 lines broad, broadly den- 
tate, sometimes dentate-setate; heads large, 1 to 1% in. in diameter; in- 
volucre 5 to 9-lobed, its margins scarious, entire; flowers pedicellate, cream- 
color tinged with light green, in age inflating and turning a deep pink; keel 
dark purple; calyx very small, scarious, the teeth short, unequal; pod stipitate, 
3 to 8-seeded, the seeds 1 line in diameter. 

A most singular species, found throughout California, growing rankly in 
low alkaline and brackish places. Acts much like a weed, since abundant 
along railroad tracks and country roads. Possibly introduced from South 
America. Apr.-June. Forma VIRESCENS MecDer. Smaller; leaflets spatulate, 
pectinate to pectinate-dentate; calyx-teeth reduced to 3, longer than the calyx- 
tube; pod 3-seeded.—Dry hilly parts of Napa, Solano and Colusa cos. (var. 
virescens Jepson.) Var. GAMBELLII Jepson. Procumbent and very succu- 
lent; leaflets rhombic, thick, glaucous; calyx-teeth very long, 2 to 3-cleft.— 
Inner South Coast Ranges. Forma FLAVULUM McDer. Of the same pro- 
cumbent habit as var. gambellii; leaflets small, the margins entire; calyx- 
teeth simple, equaling or exceeding the calyx-tube—Widely and abundantly 
distributed in marshy places of the sea-coast counties (var. flavulum Jepson). 

2. T.depauperatum Desv. Slender, glabrous, ascending, 4 to 8 in. high; 
stipules ovate, lanceolate; leaflets cuneate-emarginate, denticulate, 5 lines 
long; peduncles slender, wiry; heads loose, 2 to 7-flowered, subtended by an ex- 
ceedingly small involucral ring; banner enclosing the small wings and keel; 
pod stipitate, 2 to 6-ovuled, commonly 2-seeded. 

The most abundant clover of the alkaline areas of California. Owing 
to the variation of the involucre and leaflets we have the following varieties 
and forms: Forma LACINIATUM McDer. A leaf form growing near or 
partly in water; leaflets deeply and laciniately toothed.—Not so abundant as 
the species (var. laciniatum Jepson). Var. DIVERSIFOLIUM McDer. Larger 
than the species, 1 to 2 ft. high; leaflets oblong-ovate; margins repandly serru- 
late toward the apex; involucre very small, with 6 to 9 tiny lobes; heads many 
(8 to 15)-flowered—More common than the species (T. amplectens var. hy- 
drophilum Jepson.) Var. STENOPHYLLUM McDer. Very slender; leaflets 
linear, 5 to 9 lines long, 4 to % line broad.—A coast form from Sonoma to 
San Diego Co. (T. stenophyllum Nutt.) Var. STENOPHYLLUM forma FRAN- 
CISCANUM MecDer. Dwarf, the small leaflets as broad as long, rounded at 
the apex.—Same localities as the last (T. franciscanum Greene). Var. STENO- 
PHYLLUM forma LACINIFOLIUM MeDer. Leaflets laciniately toothed; lobes of 
the involucre highly developed as in var. stenophyllum.—Not common. Mar. 
Var. AMPLECTENS McDer. Stout, 1 to 1% ft. high; involucre large, 5 to 6- 
lobed, the lobes rounded, margin scarious.—Abundant on the plains of the 
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Sacramento and San Joaquin (T. amplectens T. & -G.). Var. AMPLECTENS. 
forma TRUNCATUM MeDer. Very large; stems flaccid; leaflets and involuecre 
larger; inner whorl of flowers subtended by a very small involucral ring.—A 
rich soil form of western California (T. truncatum Greene). 

3. T.tridentatum Lindl. Stems curving outward at the base in a whorl — 
of three p wine: %;, to 144 ft. high; leaves linear-oblong to lanceolate, serrate- — 
setate to entire; heads hemispherical, broader than long, the flowers standing 
out conspicuously, the wings protruding at right angles from the tube-like 
whorl of the banner; divisions of the involucre very short; calyx-teeth 
dilated, tridentate, shorter than the calyx-tube. 

Very common from the coast to the Sierra foothills, exhibiting many ecolog- 
ical variations as included under the following varieties and forms: Forma 
TRIMORPHUM MecDer. Slender and more decumbent than the species; involucre 
deeply cleft into unequal narrowly lanceolate lobes; calyx-teeth not always 
tridentate——Bay region and Sierra Nevada foothills (T. trimorphum Greene). 
Var. SEGETUM MeDer. Tall, often 2 ft. high; stems hollow, 4 to 5 lines thick; 
leaflets 245 in. long, 44 in. wide; heads broadly conical; flowers large, the 
tridentate calyx-teeth long, acicular.—The largest and most luxuriant variety, 
abundant in the Bay region (T. segetum Greene). Var. ACICULARE MeDer. 
Erect; peduncles short; divisions of involucre unequal, long-acicular; calyx- 
teeth dilated, simple, becoming abruptly long-acicular.—Widely distributed 
(T. aciculare Nutt.). Var. ACICULARE forma WATSONII McDer. Very slender; 
leaflets linear; heads conical, involucre reduced; calyx-teeth simple, the tip 
acicular, shorter than in the variety—Range more restricted, Napa to Fresno 
(T. watsonii Loja.). f 

4. T.obtusiflorum Hook. Large and erect, hispidulous throughout; stems 
hollow, clammy, 2 to 4 lines thick; leaflets large, obovate-oblanceolate or ob- 
lanceolate, obtuse or acute, the margins remarkably fringed; peduncles 2% 
in. long, axillary or dichotomously branched; heads large; involucre small; 
calyx-teeth simple, dilated near base. 

Widely distributed throughout California but.rare as compared with its 
relative T. tridentatum. The clamminess of the entire plant, even on dry 
summer days, makes it easily recognizable. 

5. T.involucratum Ortega. Cow CuLover. Strictly glabrous, low caes- 
pitose (the numerous small leaves borne on a short stem) or tall; stems thick 
but flaccid; petioles long; small leaflets obcordate or obtuse-oblanceolate ; 
large leaflets obtuse-oblong or ovate, or rhombic-oblanceolate, the margins 
serrulate-setate; heads large, showy, the flowers purple, rose-red or pinkish, 
lighter at the top; involuere deeply or slightly lobed, each lobe 3 to 5-toothed; 
calyx 10-nerved; pod 2 to 6-seeded.—(T. wormskjoldii Lehm.) 

Frequent along streams, by springs or in salt-marshes. Apr.-June. 

6. T.appendiculatum Loja. Glabrous; stems erect, thick and fistulous; 
stipules reflexed or spreading, irregularly laciniate; leaflets rhombic, obtuse- 
obovate or broadly oblanceolate; involucre 7 to 9-lobed, the lobes 3 to 5-toothed; 
heads large, showy; flowers dark-purple, cream-tipped; beak of keel long 
apiculate. 

Mendocino Co. and Pacifie Grove. Rare. Forma ROSTRATUM McDer. 
Dwarf, about 4 in. high; leaflets small, obeordate, on long filiform petioles; 
involuere 4-lobed, each lobe 3 to 4-toothed; heads small, few-flowered; keel 
rostrate-—Marin and Alameda cos. (T. rostratum Greene.) May-June. | 

7. T.variegatum Nutt. WuHutre-Tip Clover. Strictly glabrous, decumbent 
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or ascending, 2g to 1144 ft. high; stems slender; stipules ovate, laciniately 
toothed; leaflets very small to large, obovate to oblong-lanceolate; peduncles 
slender; heads small, few to many-flowered; involucre much smaller, 4 to 12- 
lobed, the lobes 3 to 7-toothed; flowers small, purple, white-tipped or purple 
throughout; calyx 5 to 20-nerved, its teeth subulate-setaceous, simple or one 
tooth bifid. 

Widely distributed and common throughout California. Var. PAUCIFLORUM 
MeDer. Dwarf, caespitose or stems short and slender; leaflets very small; 
heads of 1 to 7 small purplish flowers; involucre 1 to 4-lobed, the lobes 3 to 
5-toothed.—Mendocino, Marin and Monterey cos.; also in the Sierra Nevada. 
The smallest clover of western North America (T. pauciflorum Nutt.) Var. 
TRILOBATUM Jepson. Slender, 4 to 8 in. high, sparsely branched at the base; 
margin of stipules laciniate; petioles slender, 145 to 2 in. long; leaflets lanceo- 
late, acute at each end or often remarkably trilobate at apex; heads on long 
slender peduncles; lobes of involucres deeply and laciniately toothed; flowers 
long, dark purple, cream color at the tips; calyx-teeth slender, acute, generally 
purple-tipped; pod 2-seeded.—A beautiful but rare variety collected at the 
Marysville Buttes (T. trilobatum Jepson). Var. MELANANTHUM Greene. 
Leaflets large, oblanceolate, obtuse; heads large-flowered, showy; involucre 
small; calyx-teeth pungent and purple-tipped.cCommon in low moist places, 
attaining a most luxuriant growth. Var. MELANANTHUM forma MAJOR 
MeDer. A large stout and fistulous form; leaflets large, acute at each end; 
heads large; petals purple, white-tipped—Common in low moist places, 
especially luxuriant in the Bay region. 

T. POLYODON Greene. Glabrous, somewhat decumbent; stems flaccid, 1 to 
1144 ft. high; stipules laciniate, the margins reflexed; leaflets rhombic, entire 
to serrulate; involucre not deeply lobed, each lobe many-toothed; heads 5 
lines in diameter; flowers dull purple fading to white at the top; calyx tur- 
binate, 10-nerved, reticulate, all the teeth tridentate or multifid; pod 2-seeded; 
seeds brown-speckled.—Distinetly local. Pacific Grove; Monterey. 

8. T.oliganthum Steud. Slender, % to 1% ft. high; herbage glabrous, 
light green; leaflets linear to cuneate-oblong, serrate-setate to entire; heads 
very small, 3 to 15-flowered; involucre much smaller, divisions deeply laciniate 
and unequal; flowers small, lavender, white-tipped; keel purple; calyx-teeth 
broadly subulate; pod 2 to 3-seeded. 
Wooded cafions and brush-covered slopes of the Coast Ranges. Limited 

in range. Not common. Forma SONOMENSE MeDer.- Stipules and in- 
volucres sparsely short pubescent.—Knights Valley, Sonoma Co. Var. TRICHO- 
cALYX McDer. Peduncles and heads covered with a white pubescence; leaflets 
obeordate or rhombic, 1144 to 5 lines wide, 2 to 8 lines long.—Pacific Grove 
(T. trichocalyx Heller). 

9. T.microdon H. & A. Stems stout, erect, 144 to 2 ft. high, the secondary 
branches slender, covered with inconspicuous hairs; leaflets broadly obcordate 
or oblanceolate, serrate-setate, 5 to 9 lines long; stipules ovate-lanceolate; 
involucre deeply campanulate, becoming flattened at anthesis, 5 to 15-lobed; 
lobes prominent, green, 3 to 7-toothed; flowers small, white or turning light 
pink; calyx-teeth short, abruptly subulate; pod 1-seeded. 

Very common throughout our region. Apr.-May. 
10. T.barbigerum Torr. Procumbent, 4 to 8 in. long; stems several 

from the base, spreading in a circle; peduncles erect, slender, wiry, pubescent 
to glabrous; stipules scarious, ovate-lanceolate, upper portion green; leaflets 
rhombic or deltoid to ovate-oblong, the margin setate; heads numerous, the 
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large involucre almost enclosing the flowers; calyx surpassing the corolla, 
its teeth plumose, setaceous, 2 teeth once or twice forked; flowers rose-red, 
banner inflated; pod 2-seeded. 

Ridges of the foothills but not common. Var. ANDREWSII Gray. Villous 
pubescent throughout, less procumbent and larger than the species; heads large; 
involuere villous pubescent on both surfaces, 10 to 16-lobed, the lobes flabellate ; 
flowers large, purple or lilac, the showy corollas much longer than the calyx.— 
Near the coast from Mendocino to San Luis Obispo. Rare. 

11. T.cyathiferum Lindl. Strictly glabrous, 8 to 12 in. long, slightly de- 
ecumbent; stipules broadly lanceolate; involucre bowl-shaped, the scalloped 
margin unequally toothed; flowers small, white or light pink, soon turning 
brown; calyx-teeth remarkably forked, in all 11 to 17 forkings at the top. 

Mendocino Co. and the Sierra Nevada, north to British Columbia. 

12. T.microcephalum Pursh. Canescently pubescent or nearly glabrous, 
slender, ascending 44 to 2 ft. high; stipules ovate, acuminate; leaflets ob- 
cordate to oblanceolate-retuse, serrate; involucre 7 to 10-lobed, the lobes lanceo- 
late, entire with scarious web-like margins; heads small, compact; flowers 
small, light pink or white; calyx shorter than corolla; teeth simple, pungent, 
the margin searious; pod 1 or 2-seeded. 

Hillsides and valleys; common. Mar.-May. 
13. T.ciliatum Nutt. Glabrous throughout, 1 to 2 ft. high, stout, 

fistulous; stipules large, ovate-lanceolate, the margins scarious; leaflets large, 
*%4 to 114 in. long, elliptic or oblong, otuse, entire to serrulate; heads conical 
in flower, reflexed in fruit; flowers pinkish purple; calyx-teeth remarkably 
ciliate; banner inflated at base, tapering toward the apex; pod 1 to 2-seeded.— 
(Trifolium ciliolatum Benth.) 

Plains and valleys throughout California; Sierra Nevada to about 5000 
ft. Apr.-June. 

14. T.gracilentum T. & G. PIN-PoINT CLOVER. Glabrous, erect to pro- 
cumbent, or spreading; stems slender, 3 to 1144 ft. long; stipules ovate-lanceo- 
late; heads numerous, small, 5 lines long or less, reflexed in fruit, the rachis 
projecting; calyx-teeth subulate, entire, shorter than the corolla; pod 1 to 
2-seeded. 

Very common throughout the coast counties. Var. INCONSPICUUM Fern. 
Smaller but like the species in habit; stems 4 in. high or less; flowers light 
purple to white; banner broader——Common throughout western California. 
Leaves exhibit a variety of beautiful colorings, from tiny white spots to red, 
brown and purple. 

T. BREWERI Wats. Plant pubescent, glaucous throughout; stems slender, 
diffusely spreading; leaflets spatulate, obcordate or ovate, coarsely dentate; 
heads small, loose; flowers pedicellate, cream-white, in loose heads—Abundant 
in the Sierra Nevada; found occasionally in the Sacramento Valley. 

15. T.bifidum Gray. Erect, very slender; stipules ovate-lanceolate, se- 
taceously acuminate, entire; leaflets remarkably bifid 4% to % their length, 
often with a prominent mucro in the notch, the lobes coarsely toothed at apex: 
peduncles pubescent at base of heads; heads small, in age reflexed; flowers 
purple or light pink; calyx pubescent; banner characteristically patterned 
by the peculiar venation. 

Coast Range hills, infrequent in the typical form. Var. DECIPIENS Greene. : 
A leaf variety, leaflets linear-cuneate to obcordate, entire or slightly emarginate 
at apex.—More common than the species; widely distributed. 

a 
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16. T.repens L. WHITE CLovER. Glabrous, stems erect or spreading from 
stoloniferous roots; leaflets broadly obcordate, ovate or orbicular; stipules 
ovate-lanceolate, acute; heads globose, completely reflexed in fruit; flowers 
white; calyx-teeth short, subulate, entire. 

Native of Europe, an escape from gardens. 

17. T.hybridum L. ALSIKE CLoveR. Sparsely, pubescent, stems short, 4 
to 8 in. high; leaflets large, ovate to orbicular; flowers light pink, the pedicels 
pubescent; calyx sparsely pubescent with appressed hairs. 

Closely related to T. repens but a much stouter plant. An escape from 
gardens. 

18. T.pratense L. Rep Cover. Sparsely pubescent, branching at the 
base, % to 2 ft. high; petioles short, the leaves subtending the head sessile; 
leaflets large, ovate to elliptic, entire to crenulate; heads large, conical; 
flowers deep pink or red; calyx-tube characteristically nerved at the base of 
teeth; pod 2-seeded. 

Native of Europe. Naturalized in low valleys and met with occasionally 
along obscure mountain passes. 

19. T.albopurpureum T. & G. Slender, ascending or slightly decumbent, 
% to 143 ft. high; heads hemispherical, small, the terminal single, on long 
peduncles, the lateral on short peduncles; leaflets cuneate-oblong, obtuse; 
flowers dark purple; corolla slightly longer than the calyx-teeth; pod 1 to 2- 
seeded. 
Common in the Coast Ranges, very variable. Var. NEOLAGOPUS MeDer. 

Ascending, stems rigid; heads 5 lines wide, 10 lines long, in conical spikes; 
corolla dark purple, as long as the calyx: Coast Ranges. Var. NEOLAGOPUS 
forma ARGILLORUM Jepson. Stems rigid, 4% to 1 ft. long; heads oblong, cylin- 
drical, on very long peduncles; calyx exceeding the corolla.—Dry hills of the 
North Coast Ranges. The entire plant has a dusty appearance (var. argil- 
lorum Jepson). 

20. T.macraei H. & A. Somewhat decumbent or spreading, much branched 
at the base, softly pubescent throughout; stems stout, often wiry, 4 to 12 in. 
high; heads sessile in pairs, subtended by the stipules and sessile leaves; flowers 
purple; corolla as long or longer than the plumose calyx. 

Along the coast: Monterey; San Francisco; Pt. Reyes. Closely related to 
the last but not as common. May-June. 

21. T.dichotomum H. & A. Tall and stout, dichotomously branched 
above, simple or twice branched at the base, 1% to 2 ft. high; leaflets very 
large, elliptical, rhomboid or ovate, densely pubescent; heads large, globose, 
*4 to 114 in. in diameter; flowers purple, white-tipped; calyx densely pubescent, 
shorter than the corolla; pod 2-seeded.—(T. amoenum Greene. ) 

Valleys from Elmira southwesterly to Napa Junction, Olema and Bodega. 

A handsome but rare species, abundant some seasons, disappearing other 
seasons. May-June. Dr. Jepson compared material with the type at Kew, 
England. Forma PETROPHILUM McDer. Smaller, the stems and entire plant 
more slender than the species; heads globose, 5 lines long or less; mature 
flowers longer than the calices—Rocky summits from Napa to Santa Clara 
Co. Not abundant (T. petrophilum Heller). 

22. T.olivaceum Greene. Ascending, 8 to 12 in. high, glaucous through- 
out; peduncles stout; leaflets cuneate-obovate; heads ovate-truncate; flow- 
ers completely hidden by the long and pubescent calyx-teeth; calyx-tube 1 to 
11% lines long, conspicuous at the base of the heads; pod glabrous, 1-seeded. 
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Low hills of Solano and Sonoma ‘cos. Apr.-May. Forma CcOoLUMBINUM 
MeDer. Leaflets larger, apex obtuse; heads longer than broad, the 
long ealyx-teeth completely obscuring the small corollas; calyx-tube %4 
line long, inconspicuous; pod pubescent.—Rare, not found some seasons, 
perhaps of hybrid origin. Collected only in middle western California (T. 
columbinum Greene). 

23. T.californicum Jepson. Sparsely to densely pubescent, 1 to 11%4 
ft. high; stipules small, ovate-acuminate; petioles slender; leaflets ovate to 
elliptical or cuneate-obovate, 5 to 14 lines long; heads cylindric, spike-like, 
truncate at top, turbinate at base; flowers short, rich purple, cream-tipped; 
corollas longer than the ecalices; pod 1-seeded.—(T. dichotomum Jepson not 
H. & A.) 
A beautiful but local species, gregarious, covering patches a rod square, 

in the hills of the Coast Ranges. Forma TURBINATUM Jepson. Smaller than 
the species; heads turbinate, truncate, 5 lines long, 7 lines broad at the top; 
flowers purple, cream-tipped; corolla exceeding the calyx; pod 1 to 2-seeded.— 
Same range as the species. Apr.-May. (Var. turbinatum Jepson.) 

8. LOTUS L. 
Annual or perennial herbs, some slightly suffrutescent. Leaves pinnate, 

of 1 to many leaflets, with foliaceous, scarious, or gland-like stipules. Flowers 
in terminal or axillary umbels, or solitary and axillary. Corolla yellow, red- 
dish or whitish, sometimes pink-tinged or marked with purple. Calyx-teeth 
nearly equal. Stamens diadelphous, free from the petals; anthers all alike. 
Style ineurved. Pod flattened or terete, sessile, 2 to commonly several-seeded, 
often septate between the seeds, dehiscent or indehiscent. (A Greek name.) 

A. Pods dehiscent. 

Flowers and pods erect or somewhat diverging, at least not reflexed. 
Stipules large, foliaceous or scarious; leaflets mostly equally distributed on the opposite 

sides of the rachis; pods linear-elongated and straight, tardily dehiscent; perennials. 
Stoutish; bract borne somewhat below the umbel; claws of the petals sometimes ob- 

viously exserted from the calyx. 
Glandular-hispidulous and viscid; leaflets 11 to 21, thinnish...... 1. L.. stipularis. 
Nearly glabrous, glaucous, not viscid; leaflets 9 to 11, thick....2. WL. crassifolius. 

Slender; bracts borne at the umbel; claws of the petals conspicuously exserted from 
the calyx; banner yellow. 

Puberulent; ‘wings? white’ < « «sts titers eee cies ote aes EES tee oatereauite 3. L. torreyt. 
Glabrous;: wings pink or TOse-CcOolOm. cise a eee oie 5 og ici es nia eee 4. L. formosissimus. 

Stipules gland-like; leaflets commonly unequally distributed on the opposite sides of the 
rachis; pods readily dehiscent. 

Flowers many in a capitate umbel; leaflets 3 to 9; perennial. 
Tall, 1 to 5 ft. high; flowers yellow, turning orange.......... 5. L. grandiflorus. 
Low, the branches half-prostrate or ascending, as much as 18 in. long, but seldom 

over 5 or 6 in. high; flowers yellowish white, turning red-purple.............. 
: . L. leucophaeus. 

Flowers 1 to several, on an elongated bracted peduncle; rachis (except in nos. 9 and 
10) conspicuously dilated; annuals. 

Peduncle 2 to 5-flowered; keel obtuse; leaflets commonly 7...... 7. L. salsuginosus. 
Peduncle 1 or 2-flowered; keel obtuse; leaflets 5 to 9...... ..258 L, Soragonme 
Peduncle 1-flowered; keel acute; leaflets 1 to 5. 

Corolla twice as long as the calyx; pods constricted between the seeds; leaflets 
mostly 3 or 4; herbage ‘glabrous... :<sincns obie% « emmanene® ie micranthus. 

Corolla scarcely exceeding the calyx; pods not constricted; leaflets 1 to 4, mostly 
3; herbage willous-pubescént.)..5..csscceccdeusewsbos che L. americanus. 

E : L. humistratus. 
Calyx-teeth equaling the tube; pods linear, 5 to 7-seeded...... 12. L. subpinnatus. 

® 
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B. Pods indehiscent. 

Flowers and pods reflexed; umbels short-peduncled or sessile; leaflets 3 to 5, rarely 6; 
stipules gland-like; pods long-pointed and often arcuate, 1 or 2-seeded; claws of the 
petals sometimes obviously exserted from the calyx-tube. 

Annuals, mostly prostrate; leaflets 5 to 7. 
Calyx ‘hirsute with whitish hairs; stems much branched.........0+. 13. L. heermannii. 
Galyx densely tawny-villous; Stems Simple... 0060 ccccssevcsscee 14. L. ertophorus. 

Perennials. 
Umbels sessile; calyx-teeth subulate, erect; leaflets mostly 3; tufted and reedy-looking 

Pari Mthe nt OMAP eH SCAT tems sverevelarctal ey cietere el site clc/us, one16 c.6 6 0 t16 6 exe d’e.eieee © 15.) eS iglaber: 
Umbels peduncled. 

Calyx-teeth subulate, recurved; habit and leaves similar to the last.............. 
1 L. benthamu. 

Palys-teeth thiangular, blunts leaflets usually 4.3.0 awe le ce ccs cee I OL. otolentie. 

1. L.stipularis (Benth.) Greene. Erect, 14% to 2 ft. high; herbage 
glandular-hispidulous and glutinous; leaflets 11 to 21, obovate- or elliptie- 
oblong, obtuse or acute, mucronate, 1% to 1 in. long; stipules large, ovate- 
acuminate; peduncles much shorter than the leaves, 5 to 10-flowered, with 
3-foliolate petioled leaf-bract near the umbel; corolla whitish or yellowish, 
with purple marks, 5 lines long, the calyx rather more than 1% as long, its 
teeth broadly subulate, 44 as long as the tube; pod not known to us.— 
(Hosackia stipularis Benth. H. balsamifera Kell.) 
Sonoma to Alameda cos. and Monterey. 

2. L.crassifolius (Benth.) Greene. Erect, stout, glaucous (or seemingly 
so) and somewhat pubescent; stems often clustered, 2 to 3 or 5 ft. high; 
branches comparatively few, often flexuous; leaves 4 in. long or more; leaflets 
9 to 11, occasionally 8 or 12, sometimes inequilaterally distributed, elliptic or 
slightly rhomboidal, almost coriaceous, 10 to 12 lines long, on petiolules often 
1 line long; stipules ovate or roundish, scarious; peduncles shorter than the 
leaves, bracted above the middle with a 3-foliolate petioled leaf and bearing 
an umbel of 7 to 12 flowers on slender pedicels; calyx 21% lines long, with 
very short acute teeth; corolla greenish yellow or whitish, marked with pur- 
plish spots, twice as long as the calyx, which is scarious in fruit; pods terete, 
2 to 2% in. long, 2 to 3 lines in diameter, 7 to 12-seeded; seeds nearly 2 lines 
4 Hosackia crassifolia Benth.) 

Mountainous country, in dry places. Coast Ranges, towards the interior: 
Mt. Diablo, Vaca Mts., ete. Mt. Shasta. Sierra Nevada. June-July. 

3. L.torreyi (Gray) Greene. Stems erect, slender, 1 or 2 ft. high; leaves 
with a fine indument; leaflets 7 to 9, obovate or oblong, 9 to 12 lines long; 
stipules triangular-lanceolate; peduncles longer than the leaves, 2 to 6 in. 
long; umbels 7 to 9-flowered, the 1-foliolate bract 3 to 6 lines long; flowers 
nearly 1% in. long; claws of the petals exserted from the calyx (as also in the 
next) ; keel and wings white; keel obliquely incurved at apex; calyx-tube a line 
long, the subulate teeth nearly as long; pod slender, 1 to 1% in. long.— 
(Hosackia torreyi Gray.) 
Along streamlets and in low moist meadows of the Coast Ranges. Also in 

the Sierra Nevada. June. 

4. L.formosissimus Greene. Stems several from a soft and much thick- 
ened taproot, decumbent, 5 to 12 in. long; herbage glabrous, light green; 
leaflets 5 to 7 (or 8), the lower deltoid-obovate and truncate or retuse, the 
upper obovate-oblong, 4 to 6 lines long; peduncles 1 to 1% in. long; umbels 
4 to 6-flowered, the bract 3-foliolate and petioled; flowers exceeding ¥% in. long; 
calyx 3 lines long, its teeth triangular-acuminate, 14 as long as the tube; banner 
yellow, with an obvious upturned thickened process at base of blade on each 
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side; wings and keel pink-tinged, the keel yellow below; pod straight, 14 in. " 
long, scarcely more than 1 line broad.—(Hosackia gracilis Benth.) 
Common in moist ground along the seaboard: Monterey; Santa Cruz Mts.; — 

Bolinas; Sonoma Co.; Mendocino. <A beautiful species, flowering in Apr. | 
Wings and keel turn blue in drying. 4 

5. L.grandiflorus (Benth.) Greene. Tall and stout, 1 to 3 ft. high, 
appressed silky-pubescent or nearly glabrous; leaflets 5 to 7 or 8, on an 
elongated rachis, obovate to oblanceolate, acute, 6 to 9 lines long; peduncles 
elongated, bearing a 3 to 8-flowered umbel commonly subtended by a 1-foliolate 
bract; flowers nearly sessile, bright yellow, turning orange, 7 to 9 lines long; 
banner 4 lines broad; calyx-teeth broadly subulate; pod slender, 11% in. long, 
reddish brown, the margin of the valves with a whitish or callous line.— 
(Hosackia grandiflora Benth.) 

Coast Range ridges from Mendocino Co. to Santa Monica. 

6. L.leucophaeus Greene. Perennial, with pubescent or even velvety 
herbage, the stems from a woody subterranean base, diffusely spreading or as- 
cending, 10 to 15 or 18 in. long; internodes short; leaves ample; leaflets mostly 
6, elliptic and obtuse or for the most part obovate and shortly acute, 6 to 8 
lines long; peduncles equaling or exceeding the leaves; umbel with a 1-foliolate 
bract, 5 to 8-flowered; flowers exceeding 1% in., yellowish white, changing to 
red-purple; banner 3 lines broad; calyx 4 lines long, its lobes subulate-lanceo- 
late, nearly as long as the tube; pod 1 in. long and 1 line wide. | 

High dry ridges: Mt. Diablo Range; Vaca Mts. June. Dubious species. 

7. L.salsuginosus Greene. Minutely strigose-pubescent; stems ascending 
or prostrate, somewhat succulent, commonly much branched, 9 to 16 or often 
24 in. long; leaflets 5 to mostly 7, elliptic- or more commonly oblong-obovate, 
3 to 7 lines long; peduncles 1 in. long or less, 2 to 5-flowered, bractless or with 
a conspicuous 1 to 38-foliolate bract; corolla yellow, 3 lines long, the banner ~ 
sometimes shorter than the wings and obliquely obtuse keel; calyx-tube % to % 
as long as.the linear-lanceolate teeth; pod 1 in. long, 10 to 12-seeded; seeds 
obliquely oval, smooth.—(Hosackia maritima Benth.) 

Alkaline flats: San Jose; Santa Cruz; Monterey and southward to Southern 
California. Mar.-May. . ' 

8. L.strigosus (Nutt.) Greene. Appressed-hirsutulous; stems branched at 
the base and decumbent or prostrate; leaflets 7 to 10, oblong or narrowly 
obovate, 2 to 5 lines long; early peduncles shorter than the leaves, 1-flowered, 
bractless; later peduncles often longer than the leaves, frequently 2-flowered 
and bracted; flowers 3 or 4 lines long, yellow; calyx ™% as long, its teeth 
triangular-acuminate; pod 1 in. long or somewhat less, 9 to 14-seeded; seeds 
quadrate, deeply notched at the hilum, minutely granulate, 4% line long.— 
(Hosackia rubella Nutt.) 

Alameda, San Francisco and southward. Apr.-Nov. Var. NUDIFLORUS 
Jepson, with pods 144 times as broad and slightly curved upward at apex 
and flowers 5 lines long, occurs in the Mt. Diablo Range. 

9. L.micranthus Benth. Annual, glabrous and glaucous, the stems very 
slender, 1 or 2 from the base and erect, or rarely with many diffuse or ascend- 
ing branches, 4 to 7 in. high; leaflets 3 to 5, mostly 4 with one leaflet terminal 

and two on one side of the rachis and one on the other, obovate to oblong, 

2 to 5 lines long; peduncles filiform, shorter than the leaves, 1-flowered, bracted, 

1 to 6 lines long, or in fruit as much as 1 in. long; flowers minute, pale salmon, 

turning red; corolla twice as long as the calyx, the teeth of the latter commonly 
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shorter than the tube; pod 7 to 10 lines long, linear, compressed, constricted 
between the oval or roundish smooth seeds.—(Hosackia parviflora Benth.) 
Common in the Coast Ranges on grassy hills, the plants, where found, 

numerous and growing closely together: Napa Co.; Sonoma Co.; Mt. Tamal- 
pais; Mt. Diablo and southward to Monterey and Southern California. Apr.- 
May. 

10. L.americanus (Nutt.) Bisch. SpPaNisH CLOVER. Annual, more or 
less silky-villous or pilose-pubescent, strictly erect and nearly simple, or more 
commonly very diffusely branched with straggling or ascending stems 2 or 3 
ft. long; leaflets 1 to mostly 3, ovate to oblong, acute or obtusish, 3 to 10 lines 
or the lower 1 in. or more long; peduncles exceeding the leaves, the solitary 
whitish or pinkish flower subtended by a bract 2 to 4 lines long; calyx-teeth 
subulate-linear, longer than the short tube, almost equaling the (2 to 3 lines 
long) corolla; pod narrowly linear, glabrous, about 1 in. long, 5 to 7-seeded; 
seeds oblong, smooth, dark colored.—(Hosackia purshiana Benth.) 

Dry summer fields and open hills throughout California. July-Oct. Valued 
for forage. 

11. L.humistratus Greene. Hitut Lotus. Herbage soft-villous, branches 
from the base decumbent, or ascending, or more often prostrate and forming 
mats 5 to 9 in. broad; leaflets 4, narrowly oblong or cuneate-obovate, 3 to 5 
lines long, the rachis over 14 line broad; flowers sessile, or nearly so, yellow, 
3 or 4 lines long; calyx-teeth linear, much longer than the tube; wings at base 
of blade joined above ovary as in the next; pod oblong, pilose, 4 lines long, 2 
or 3-seeded.—(Hosackia brachycarpa Benth.) 

Abrupt sunny hillsides in clayey soil; Coast Ranges and Sierra Nevada. Less 
common than the next. May. 

12. L.subpinnatus Lag. var. wrangelianus Jepson. Annual, low, dif- 
fusely branched, 4 to 7 in. high; herbage sparsely pubescent with short hairs, 

. canescently villous, or nearly glabrous, especially on the upper surface of the 
leaflets; foliage similar to the preceding; flowers distinctly pediceled, bright 
yellow, 4 to 4% lines long; calyx-teeth broadly subulate, as long as the tube; 
Wings joined on the upper side of the ovary by the lobes or processes at the 
base of the blade, their tips meeting above the keel, but not enfolding it; 
pod pubescent, linear, 7 to 9 lines long, 5 to 7-seeded.—(L. wrangeliauus 
F. & M.) 
Common in the hill country of the Coast Ranges, south to Southern California 

and north to Washington. Apr.-May. 

13. L.heermannii (Dur. & Hilg.) Greene. Very near the next, less 
pubescent, the pubescence whitish, the herbage of a light green; stems pros- 
trate, several from the root, 2 to 3 ft. long, with long branches throughout 
their length; leaflets somewhat broader.and more acute; flowers one-half as 
large; calyx hirsute with whitish hairs; corolla yellow turning to deep red. 

Santa Cruz Mts. and southward to Tejon Pass and Southern California. 

14. L.eriophorus Greene. Annual, villous-pubescent or somewhat tomen- 
tose; stems numerous from the base, simple, often prostrate and almost mat- 
ting the ground, about 1 ft. long; leaflets 5 to 7, obovate and often cuneate to 
cuneate-oblong, mostly acutish and mucronulate, 3 to 5 lines long; umbels 
5 to 7-flowered, nearly sessile; flowers yellow, turning brownish, 3% lines 
long; calyx 1% as long, very densely villous and tawny, the filiform teeth about 
equaling the tube; body of pod 2 or 3 lines long, the long-pointed portion as 
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long.—(Hosackia tomentosa and H. heermannii Brew. & Wats., Bot. Cal. as to 
San Francisco Co.) 1 

San Francisco and southward along the coast. Apr.-Sept. Stems pilose, in 
the next comparatively glabrous. 

15. L. glaber (Vogel) Greene. DEER-wWEED. Stems woody at base, tufted 
and reed-like on account of the sparse foliage, 2 to 5 ft. high, erect with i 
straggling branches or sometimes decumbent; herbage very nearly glabrous, the | 
calyx and young leaves often somewhat appressed-silky; leaflets mostly 3, 
on young shoots 4 to 6, oblong to linear-oblong, 3 to 6 lines long, obtuse or 
acute; umbels numerous, sessile; flowers yellow, turning red, 3 or 4 lines long; 
calyx about 2 lines long, its teeth subulate, erect, about 44 as long as the tube. 

(Hosackia glabra Torr.) 
Common everywhere in the hill country of the Coast Ranges and southward 

to Southern California. Esteemed as a bee-plant in the southern part of the 
State and also called Deer-clover, Wild Broom and Wild Alfalfa. While 
abundant in most seasons and blooming from June to Sept., in some years it 
dies out as the plants are said to live only two or three years. 

16. L.benthamiiGreene. Similar to the preceding; umbels on peduncles 
equaling or exceeding the leaves, usually 1 to 3-foliolate bracted; calyx-teeth 
subulate, sometimes recurved.—(Hosackia cytisoides Benth.) 

San Francisco and southward to Monterey and the Salinas Valley. 

17. L. biolettii Greene. Herbage ashy or whitish with short appressed 
hairs; branches slender, wiry and prostrate, 1 to 2 ft. long; leaflets usually 4, 
cuneate-obovate, obtuse, 2 to 5 lines long; peduneles scarcely surpassing the 
leaves, the umbel 6 to 10-flowered and 1-foliolate bracted; calyx a line long 
or less, the triangular blunt teeth erect; corolla 2 lines long, yellow, changing 
to dark red; pod strongly arcuate, slender beaked. 

Dry ridges, Marin Co. 
9. AMORPHA L. 

Deciduous shrubs with pellucid-glandular heavy-scented herbage. Leaves 
odd-pinnate, with caducous stipules and stipels. Flowers small, violet or pur- 
ple, in long and narrow terminal spikes. Calyx obeonic, 5-toothed, persistent. 
Petals wanting except the banner, this erect, concave, clawed. Stamens 10, 
monadelphous at the very base, otherwise distinct. Pod short, but exceeding 
the calyx, 1 or 2-seeded, tardily dehiscent. (Greek amorphos, deformed, al- 
luding to the corolla.) 

1. A.californica Nutt. Four to 7 ft. high; leaflets 11 to 27, oblong-ellip- 
tical, mucronulate at the retuse apex, shortly petioled, 7 to 12 lines long; 
rachis pubescent and with prickle-like glands scattered among the sessile ones, 
often becoming glabrous late in the season; stipules and bracts lanceolate, 
deciduous; racemes 2 to 4 in. long; flowers about 3 lines long; calyx with short 
teeth; banner dark purple, truncatish or notched; stamens longer than banner; 
pod 2% lines long, with many low circular glands which are depressed or 
somewhat excavated in the center.—(A. hispidula Greene.) 

Wooded eafions: Pope and Napa valleys to Mt. Tamalpais and southward 
near the coast to Southern California. May. 

10. PSORALEA L. 
Ours perennial herbs. Herbage heavy-scented, punctate with dark dots.. 

Leaves 3 or 5-foliolate; stipules free from the petiole. Flowers purple or 
whitish in spikes or racemes. Calyx 5-cleft, its lobes nearly equal. Keel 

5 
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_ broad, obtuse, joined to the wings. Stamens monadelphous or diadelphous; 
anthers uniform. Pod seldom exceeding the calyx, 1-seeded, indehiscent. 
(Greek psoraleos, scurfy or rough, the glands wart-like in some species.) 

Leaves pinnate with 3 leaflets. ; 
Stems prostrate; leaves and peduncles erect; flowers racemose; stamens diadelphous.... 

: 1. P. orbicularis. 
Erect plants. | 

Flowers in spikes, purple. 
Peduncles shorter than the leaves; stamens monadelphous........ 2. FP. strobilina. 
Peduncles much surpassing the leaves; tenth stamen nearly free. 

More or less pubescent; calyx-teeth exceeding the petals....3. P. macrostachya. 
Nearly glabrous but for the elevated roundish glands on the stem; calyx-teeth 

Shorter thaty tue, PetalS apart. slotkre!c's,chs sve, Sisjene\.e s)6a'susie 0/8 Sie. sue ws6is 4. P. douglasiu. 
Flowers in racemes, greenish white; stamens monadelphous.......... 5. P. physodes. 

PE ecm alinidien wit iio” leatletSucmieteie tescie csicie elerslc «s)a-ere/sie eieis s,0'celeie ac%e 6. P. californica. 

1. P.orbicularis Lindl. Stems prostrate, creeping and rooting, the long- 
stalked leaves and the often long peduncles erect; herbage finely pubescent, 
the inflorescence villous; leaflets 214 to 3 in. long, the lateral pair obovate, the 
middle one more nearly orbicular; petioles 6 to 15 in. long; spikes varying from 
‘3 to 10 in. long, borne on peduncles which equal or exceed the leaves; flowers 
6 lines long; calyx with stipitate glands scattered among the hairs, cleft almost 
to the base, the lowest tooth as long as the purplish corolla; pod ovate, acute, 
3 lines long. 

Grassy vales or meadows near the coast from Monterey to Santa Clara, 
Hinds, 1837, Marin Co. and Pt. Arena; southward to Southern California, 
northward ranging towards the interior (Howell Mt., Mt. Shasta), but only at 
considerable altitudes. June. 

2. P.strobilinaH. & A. Erect, 2 or 3 ft. high, villous throughout and 
glandular-pubescent on the branches, peduncles and petioles; leaflets orbicular 
to rhombic-ovate, more glabrous above, 2 in. long; stipules large, membranous, 
acuminate; peduncles shorter than the leaves; spikes short-oblong, the bracts 
very large, deciduous; calyx 6 lines long or more, the lower tooth much the 
longest and equaling the purple corolla; stamens monadelphous; ovary 
pubescent. 

Hill country from Contra Costa and Alameda cos. to Santa Cruz. Seldom 
collected. 
3. P.macrostachya DC. LEATHER Root. Stems erect, 4 or 5 or even 8 

or 10 ft. high; herbage variable, nearly glabrous, villous-pubescent or tomen- 
tose; leaflets ovate-lanceolate, truncate to acute at base, 14% to 3 in. long; 
peduncles very much exceeding the leaves; spikes broadly cylindrical, silky- 
villous with white hairs; bracts broad, acuminate, as long as the flowers; calyx 
3 to 5 lines long, the lower tooth a little the longest, exceeding or equaling the 
purple petals, the 4 upper teeth short, broadly lanceolate; corolla blue, the lower 
portion of banner dull greenish; tenth stamen nearly free; pod hairy, ovate- 
oblong, acute, flattened, 3 or 4 lines long. 

Along rivers and larger streams in the valleys, following the cafion bottoms 
in the mountains, and common in the salt marshes, always in the richest soils. 
The most common and widely distributed species of the genus, occurring both 
in the Coast Ranges and Sierra Nevada foothills. Roots furnishing to the 
Pomos and other native tribes a very tough fibre. 

4. P.douglasii Greene. Habit of the preceding, but more slender, nearly 
glabrous, the stem, and often the petioles, sprinkled with elevated dot-like 
glands; leaflets rhombic-ovate, 14%, to 2%4 in. long; racemes narrower than in 
the last, 2 to 3 in. long, on slender peduncles 3 or 4 in. long; bracts deltoid 
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and long-acuminate, caducous; rachis and calyx densely short-villous, pe baie 
often blackish, the segments of the latter just shorter than the violet corolla. — 

Apparently not common, Santa Clara Co. to Marin Co. Aug.-Sept. 
5. P.physodes Dougl. Low, mostly but 1 ft. high, nearly glabrous; — ‘4 

leaflets ovate, varying to orbicular, mostly acute, 1 to 2 in. long; peduncles 
shorter than the leaves or exceeding them; racemes short, dense, the bracts 
small; calyx cup-shaped, covered with glands which suggest low volcanic craters, 
and slightly villous with usually dark hairs, rather more than % as long as 
the corolla, at length much enlarged and inflated; calyx-teeth very short and 
subequal; corolla 5 to 6 lines long; petals greenish white, the keel purple- 
tipped; pod roundish, compressed, 3 lines long. 
Common in open spots on bushy or wooded slopes of the higher hills or 

mountains: Monterey to Mt. Diablo, Marin Co., Napa Range, Vaca Mts. and 
northward. Apr.-June. Makes a very pleasant tea when dried, and was used 
as such by early Californians, who called it ‘‘ Native California Tea’’ (Mrs. 
Maud Wheeler, Sebastopol). 

6. P.californica Wats. Low and tufted, the stems many from a woody 
often branched caudex; pubescence silky and appressed; leaves palmately com- 
pound; leaflets 5, orbicular-obovate and cuneate at base, 7 or 8 lines long; 
stipules scarious, lanceolate; racemes shorter than the leaves, dense, rather 
less than 1 in. long, on short peduncles; calyx silky-villous, 6 lines long, the 
linear-acuminate lobes a little exceeding the petals; pod oblong, narrowed to a_ 
lanceolate beak, thin-walled, villous; seed dark brown, 2 lines long or more. 

A rare plant: summit of Mt. Diablo (the only known locality bor our 
limits) ; headwaters of the Salinas, Palmer. May-July. 

11. GLYCYRRHIZA L. Liquorice. 

Perennial herbs with glandular-viscid herbage, odd-pinnate leaves and minute 
stipules. Flowers yellowish white, in axillary peduncled spikes. Calyx 5-cleft, 
with the 2 upper lobes shorter or partly united. Stamens monadelphous or 
diadelphous, the alternate anthers smaller. Ovary 2 to many-ovuled; style 
short and rigid, curved at the tip. Pod short, flattened, prickly, few-seeded, 
indehiscent. (Greek glukus, sweet, and rhiza, root.) 

1. G.lepidota Nutt. var. glutinosa Wats. Stems erect, 2 ft. high; 
herbage viscid-puberulent and sometimes with minute scales; leaflets 11 to 15, 
oblong- to ovate-lanceolate, 1 to 114 in. long; stipules persistent; spikes broadly 
oblong, exceeding 1 in., the peduncles 4 to 3 in. long, with spreading glandu- 
lar hairs; flowers yellowish white; calyx very glandular; pod oblong, % in. 
long, reddish brown, bur-like, beset with hooked prickles, 2 to 6-seeded. 

Rich soil of low or moist lands in the valleys or on the plains: Solano and 
Sonoma cos. to Alameda and Santa Clara cos. and southward to Southern Cali- 
fornia. June. 

12. ASTRAGALUS-L. RarrLe-weep, Loco-wEeEp. 
Herbs with odd-pinnate leaves. Flowers purple, pale yellow or white, in 

spikes, racemes or heads. Racemes mostly spike-like, either the pedicels very 
short or the flowers crowded. Calyx 5-toothed. Corolla usually long and nar- 
row; keel obtuse. Stamens diadelphous; anthers all alike. Pod 2 to many- 
seeded, commonly turgid or inflated and bladder-like, 1-celled or partly 2-celled 
by the intrusion of one or both sutures, tardily dehiscent. Seeds small, usu-_ 
ally reniform on slender funieuli. (Ancient Greek name for some leguminous 
plant.) 
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A. Annuals. 

Pods didymous, wrinkled, 2-seeded. : 
Spikes capitate or oblong; pods erect, little exserted from the calyx.1. A. didymocarpus. 

Spikes cylindrical; pods deflexed, well exserted from the calyx........2. A. nigrescens. 

Pods not didymous, nor wrinkled, several-seeded; inflorescence capitate. 

Pods narrowly oblong, not beaked....... 6... cece eee eee eee rere cece teen eens 3. A. tener. 

Pods with a stout body and long incurved beak.............eseeeeeeeee 4. A. brewer. 

B. Perennials; pods 1-celled except no. 11. 

Pods inflated or bladder-like and 
Stipitate. 

Stipe long and filiform; leaflets 21 to 31...............-.200- 5. A. leucophyllus. 
Stipe recurved, little exceeding the calyx; leaflets 9 to 21........ 6. A. oxyphysus. 

Sessile in the calyx. 
Peduncles mostly longer than the leaves; flowers spreading or deflexed. 

PM MWETS WEEE St pill CSS Gini Cis ec aie ce epetay stella sols <hs otolatelalal o/s! sel<iels =< 7. A. crotalariae. 
Flowers yellowish white or greenish; stipules mostly united opposite the petiole; 

TACEINE TO ELEM LOM Saya heey tet averete tare iallayoirennta 6 sv uae epetelois slab esi w ie eters 8. A. menziesi. 
Peduncles shorter than the leaves; flowers mostly erect, yellow or creamish; stipules 

GHStiNnChs haACEMeY SUOLG.s.!ore eesabeta alt a oie) se sy oua.sh2ole's dtSyannleley Sass) ss 07< alo 9. A. douglasiu. 
Pods not inflated. 

Herbage hoary; racemes dense, 1% to 2 in. long; pods crowded, retrorsely imbricated, 
AM ITE ST Ve Ua isl hate Naysca EEE abcr cds shaod ste Sisijove aie «a saharehe Praba oe bee 10. A. pycnostachys. 

Herbage nearly glabrous; racemes loose, 3 to 6 in. long; pods deflexed, 2% lines long 
11. A. clevelandu. 

1. A.didymocarpus H. & A. Slender, 3 to 10 in. high, pubescent; leaf- 
lets 9 to 15, narrowly oblong to linear and more or less cuneate, sharply 
notched at apex, 3 to 5 lines long; spikes dense, capitate or oblong, 4 to 6 
lines long, on long peduncles; flowers 114 to 2% lines long, dull purplish; calyx 
rather densely hirsute with black hairs; pod with a minute short scattered 
pubescence, erect, 2 lines long and about as broad, scarcely exserted from the 
calyx, strongly nerved transversely, so deeply 2-lobed lengthwise as to be 
divided into 2 cells, the fruit therefore twin-like with 1 large seed in each cell. 
Low hills: Antioch and Kirker Pass southeastward to the head of the San 

Joaquin Valley and westward to San Luis Obispo Co. Apr. 
2. A. nigrescens Nutt. Smaller and more slender than the last and less 

pubescent; flowers dull and commonly minute but sometimes large; fruiting 
spikes cylindrical, much less dense, 3 to 10 lines long; pods deflexed, well 
exserted from the calyx, hirsute-pubescent, wrinkled and strongly obcom- 
pressed.—(A. elmeri Greene. ) 

Vaca Mts.; Mt. St. Helena; Mt. Diablo; Berkeley; Marin Co. and south- 
ward to Southern California. Also in the Sierra Nevada foothills. Apr. 

3. A. tener Gray. Slender, 4 to 9 in. high, minutely pubescent; leaf- 
lets 9 to 15, linear or cuneate, either acute or emarginate at apex; inflor- 
escence capitate, the head 5 to 9-flowered; flowers purple and white, 5 lines 
long; calyx with minute and short appressed brown hairs; pod silvery when 
young, glabrous when mature, coriaceous, narrowly oblong, 8 lines long, some- 
what ineurved, 2-celled, 5 to 10-seeded; fruiting peduncle 2 in. long, at length 
spreading, declined or even reflexed. 

Alkaline fields, mostly in moist places: Solano to Alameda cos. May. 
4. A. breweri Gray. Much like the preceding but smaller, relatively stouter 

and the leaflets broader; heads 5 to 7-flowered; pod 1l-celled or nearly so, 
the body short with a long incurved beak. 

Sonoma Valley to Mt. Tamalpais. 
5. A. leucophyllus T. & G. Stem erect, stoutish, 2 or 3 ft. high, the 

growing parts silvery-canescent, glabrate and greenish in age; leaflets 21 to 
31, narrowly oblong or linear, 6 to 10 lines long; raceme densely flowered and 
long-peduncled; flowers 6 to 8 lines long; calyx-teeth subulate, about 4% the 
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length of the oblong tube; corolla yellowish white; pod obliquely oval, thin, — 
14% to 1% in. long, on a filiform pubescent stipe of almost equal length. “7 

Low dry hills: inner North Coast Range to the Livermore Pass and westward 
to Niles Canon. : F 

6. A. oxyphysus Gray. Habit of the preceding; growing parts canescent, — 
‘ becoming green but not glabrous; leaflets 9 to 21, oblong, 114 in. long or less, — 

. the lower as much as 5 lines wide; peduncle much exceeding the leaves, bear- 
_ing an elongated densely flowered raceme; corolla greenish white, 8 lines long; 
pod 1% in. long, clavate-obovate, oblique, acuminate at apex, strongly con- 
tracted at base into the recurved stipe which exceeds the calyx. 

Dry hills in the Mt. Hamilton Range at Arroyo del Puerto. 
7. A. crotalariae (Benth.) Gray. Glabrous, except the pubescent grow- 

ing parts; stems stout, decumbent; leaflets 21 to 35, linear-oblong to broadly 
obovate, retuse or obtuse, thickish, 5 to 12 lines long; stipules triangular- 
subulate, distinct; racemes 4 to 10 in. long; calyx-teeth broadly subulate, one- 
half as long as the short-campanulate tube; corolla white, 6 lines long; pod 
almost papery, much inflated, ovoid, 1 to 11% in. in length. 

San Francisco to Southern California. May. 
8. A.menziesii Gray. Plant stout, erect, 2 to 4 ft. high; young herbage 

whitish pubescent, soon green, but hirsute-pubescent; leaflets 21 to 438, com- 
monly crowded on the rachis, broadly oblong, less frequently cuneate-obovate 
or narrowly ovate, usually retuse at apex, 5 to 8 lines long; stipules broad, 
not pointed, all but the uppermost continued around the stem and nearly meet- 
ing or even united on the side opposite the leaf; corolla 4 to 6 lines long, 
yellowish white or greenish, the keel purple-tipped; raceme short and dense 
(1% in. long), or longer and loose; peduncles 3 to 6 in. long; pod thin-walled, 
1 to 2 in. long, otherwise similar to the preceding. 
Sandy soils near the coast: San Francisco and Alameda to Monterey and 

southward. June-Aug. 

9. A. douglasii (T. & G.) Gray. Stems ascending, 1 ft. high; herbage 
cinereous when young, almost glabrous in age; leaflets numerous, linear to 
oblong, 4 to 9 lines long; stipules mostly subulate; peduncle shorter than the 
leaves, bearing a dense 10 to 20-flowered raceme; calyx-teeth subulate, shorter 
than the campanulate tube; corolla scarcely twice the length of the calyx, 
4 lines long, yellow or creamish; pod thin-walled, obliquely ovoid, 1% to 2 
in. long. 
clare stream-beds: San Benito River and southward in the Coast 

Ranges. 
10. A. pycnostachys Gray. Stems stoutish, 1 to 3 ft. high; herbage 

more or less villous-hoary; leaflets numerous (about 18 or 19 pairs), linear to 
oblong; flowers whitish or the wings faint yellow, 4 to 5 lines long, numerous 
in a dense oblong or cylindrical spike-like raceme 1% to 2 in. long; peduncle 
slightly exceeding raceme; pods crowded, retrorsely imbricated, ovate, nar- 
rowed at apex into the persistent and prominent style, somewhat flattened 
laterally and margined by the prominent sutures, 1-celled, the wall thin and 
reticulated; body of pod 3 or 4 lines long; seeds 1 to 3. 

Salt marshes or about springy places in cafons opening to the sea: Pt. 
Reyes south to San Mateo Co. (Tunitas Creek, Jepson.) June-July. 

ll. A. clevelandii Greene. Stems slender, erect, 2 to 3 ft. high; herbage. 
yellowish green and nearly glabrous; leaflets 15 to 21, 3 to 7 lines long, nar- 
rowly oblong, broadest below the middle; peduncles very long, much exceeding 
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the leaves, bearing a loose spike-like raceme 4 to 6 in. long; corolla white; pod 
coriaceous, oblong, acute, finely nerved on the sides, 2% lines long, deflexed, 
2-celled or nearly so. 

Local in the hills between the Mayacamas Range and inner Coast Range: 
Indian Valley, Lake Co., Cleveland; Butt’s Cafion, northern Napa Co., Jepson. 
June-July. 

23.0 (VICIAST., ‘Veron: — Tarr. 

Annual or perennial herbs with weak angular stems, often slightly climbing. 
Leaves pinnate, with several to many leaflets and semi-sagittate stipules, the 
rachis ending in a simple or branched tendril. Peduncles axillary. Flowers 
solitary or racemose. Calyx 5-toothed, the 3 lower teeth often longer. Banner 
oblong, or appearing so by the turning back of the edges; wings united to 
the middle of the keel. Stamens more or less diadelphous. Style filiform with 
a tuft of hairs below the stigma all around or sometimes only on the back. 
Pod flat, 2 to several-seeded. Seeds globose, the funiculus expanded above 
to cover the hilum, thus arillate. Cotyledons remaining under ground in ger- 
mination. (Classical Latin name.) 

Annuals; flowers few, 1 or 2 in the axils. 
en Sis SS entree Bet age wd Aa eis cs wie at's sii oon wa sp oes rele oa Slaaielan es 1. V. sativa. 
Mloweqs Onl Glongated speaunCles: aemicislsisicie sis oe eclec os sis sis gawiacicee baile Vs Ce4eud, 

Perennials; peduncles elongated, several-flowered. 
ieatlets 6 to 12: peduncles 4° to’ S-flowered.. 00s c ce sscceereedsee 3. V. americana. 
Meaietse20) t0us0); pedtineles: 7 to, US-Owenreding 36). 16 cee c's aes rc ccccct.s 4. V. gigantea. 

1. V. sativa L. Common VetTcH. Tare. Stems slender, 2 ft. high; 
leaflets 6 to 12, glabrous, or the margins slightly ciliate, oblong or narrower, 
truncate or retuse, mucronate, 74 to over 1 in. long; stipules small, toothed; 
flowers solitary or germinate, nearly sessile, the pedicels 1 line long at most; 
corolla 8 lines long, little longer than the calyx; banner purple, wings red; 
calyx-teeth subulate-setaceous, exceeding the tube. 

Naturalized from the Old World: Santa Cruz; Berkeley; Napa Valley; 
Sonoma. 

2. V. exigua Nutt. CaLIroRNIA VETCH. Very slender, 1 to 2 ft. high; 
leaflets 4 to 12, oblong to narrowly linear, acute or obtusish; peduncles fili- 
form, shorter than the leaves, 4% to 2 in. long, 1 or 2-flowered; flowers 2 or 3 
lines long, white or purplish; pod glabrous, 4 or 5-seeded. 

Stony or sandy soil: Tracy; San Mateo Co.; more common in Southern 
California. Apr. Var. HASSEI Jepson. Stouter; leaflets of at least the lower 
leaves deeply notched at apex, the notch mucronate; pod 5 to 8 or sometimes 
only 3-seeded.—Benicia; Livermore; Southern California. Not common within 
our limits. 

3. V. americana Muhl. Stems 2 to 3 ft. long, trailing or climbing by 
branched tendrils, sharply 4-sided or winged at the angles; herbage nearly 
glabrous; leaflets mostly broadly oblong, often widest above the middle, usu- 
ally obtuse, mucronulate, less than 1 in. long; peduncles shorter than the 
leaves, 4 to 7 or 8-flowered; flowers at first purplish, changing to bluish, 9 
lines long; calyx-tube 2 lines long, the lower teeth longer (1 line long), the 
upper approximate, incurved. 
Common in the hill country. Feb.-May. Very variable in foliage. The 

following leaf varieties may be distinguished: Var. LINEARIS Wats., leaflets 1 
to 11% in. long, 11% lines wide or less. Var. TRUNCATA Brewer, leaflets truncate 
at apex and 3-denticulate. 

4. V. gigantea Hook. GIANT VeTCH. Stout, somewhat pubescent, climb- 
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ing several ft. high and often forming extensive tangles and draperies o 
shrubs; leaflets 20 to 30, narrowly oblong or tapering somewhat from the base 
to the obtuse mucronulate apex; peduncles 7 to 18-flowered; calyx short, 
lower teeth about equaling the tube; corolla 6 or 7 lines long, pale purple or 
pale saffron; pod oblong, 11% in. long, glabrous, 3 or 4-seeded. a 

Along streams: San Francisco and Oakland northward near the coast. | 
Mar.-June. Herbage blackening in drying. : 

, 14. LATHYRUS L. Pea. 
Herbs, ours perennial. In technical character and in habit very similar 

to Vicia. Banner roundish or very broad. Upper teeth of calyx commonly 
shorter than the lower. Leaflets usually larger, in ours 3 to 5 pairs, mostly 

~*~ mucronate; rachis in some species not prolonged into a tendril. Style flat- 
tish, hairy along the upper side only, i. e., next the free stamen. Seeds as in 

| the preceding. (Old Greek name of the Pea.) 

| Leaves without tendrils; pod shortly stipitate. 
Peduncle ‘shert, 1 or 2-flowered; stipules small... ....... sn seesseemev nn 1. L. torres. 
Peduncle longer than the leaves, 2 to 6-flowered; stipules larger than the leaflets........ 

L. littoralis. 

LEGUMINOSAE. Hi 

Leaves tendril-bearing; racemes many-flowered; pod sessile. 
Stems angled. . et : 

Herbage dark green, more or less pubescent; diffuse or climbing plants; leaflets 1 in. 
long; stipules narrowly semi-sagittate, the lobes mostly lanceolate and entire; 
corolla purplish or purplish-tinged................ seen e eee eenaee 3. L. vestsius, 

Herbage light green, glabrous; leaflets mostly exceeding 1 in., obtuse at base and 
apex; stipules large, broadly semi-sagittate, ovate, acuminate, the basal lobe broad, 
rounded, and ‘toothed> corollay rose-pirples ccc. c cine alse Aten clels 4. L. bolanderi. 

Stems winged, the wing commonly herbaceous; stipules small, commonly entire. - 
Herbage puberulent but seemingly glaucous; leaflets elliptic- to narrowly-oblong, 1% 

to 2 in. long, acute at both ends, with long straight nerves from or near the 
base; corolla white or yellowish white, purple-veined............. 5. L. watsonit. 

Herbage glabrous or nearly so; leaflets linear-lanceolate, about 1% in. long; corolla 
TOSE-PULPE viv. a's 2 alae Corase'e snes ws Seah le RNe we dite Marke Taare oe 6. L. jepsonii. 

1. L. torreyi Gray. Erect, very slender, 4 to 9 in. high; herbage light 
green, sparingly villous; leaflets thin, elliptic to ovate or oblong, 5 to 7 lines 
long; leaves with a terminal leaflet or the rachis merely ending in a point; 
stipules small, semi-sagittate, lanceolate, the lower lobe very short; flowers 6 
lines long; calyx-teeth subulate, exceeding the tube, or the upper shorter and 
broader; banner pale lilac, keel and wings white; pod linear-oblong, pubescent, 
1 in. long, 3 to 5-seeded. . 

Shady woods: Santa Clara Co. and Napa Valley, Cahto and northward to 
Humboldt Co. 

2. L, littoralis (Nutt.) Endl. Beach Pra. Stems many from creep- 
ing rootstocks, stout, decumbent; herbage densely silky-villous, suggestive of 
a hairy Lupine; leaflets 1 to 3 pairs with a usually smaller or imperfect terminal 

\ one, cuneate-oblong, 4 to 6 lines long; stipules ovate or somewhat hastate, 
2 or 3 times as large as the leaflets; peduncles exceeding the leaves; flowers 
6 to 8 lines long; calyx-teeth nearly equal, as long as the tube; banner purple, 
the keel and wings white or nearly so; pod oblong, 1 in. long, villous, 3 to 5- 
seeded. \ 

Maritime: seashore of San Francisco and Marin cos. and northward. 
3. L. vestitus Nutt. var. puberulus Jepson. Low and herbaceous, or 

climbing several feet high on shrubs and woody below; stems angled; leaf- 
lets puberulent under a lens, dark green, lighter on the under surface, 1 in. 
long, 2 to 4 lines wide, tapering to both ends from the middle, usually more 
acute at apex than at base, mucronulate; raceme many-flowered on a rather 
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short peduncle; flowers 8 or 9 lines long, purplish or purplish-tinged; lowest 
ealyx-teeth lanceolate, nearly equaling or exceeding tube; seed with a small 
aril. | 

The most common species: Napa Valley; Oakland Hills, ete. Mar.-Apr., 
but often flowering at all seasons. 

4. L. bolanderi Wats. Stem angled; herbage rather light-colored, per- 
fectly glabrous; leaflets mostly exceeding 1 in., elliptic-ovate, obtuse at base 
and apex, mucronulate; stipules large, ovate, acuminate or ovate-lanceolate, 
dilated below into a rounded toothed lobe, often 5 lines broad; lower calyx- 
teeth distinctly longer than tube; corolla rose-purple, fading yellowish. 

Vicinity of the ocean: Oakland Hills; Berkeley; San Mateo Co.; Angel 
Island. Apr. 

5. L. watsonii White. Stems stoutish, erect, 144 to 21% ft. high, with 
zigzag branches; herbage light green, commonly glaucous, finely pubescent; 
leaves 11% to 2 in. long, 6 to 8 lines wide, tapering from the middle to each 
end, acute, mucronate, strongly several-nerved from the base, the nerves branch- 
ing little and almost parallel; stipules semi-sagittate, narrow, the upper lobe 
lanceolate, the lower lobe little dilated, commonly entire; raceme few (5 to 11) 
-flowered, on a peduncle 3 to 7 in. long; flowers 10 lines long, white, veined 
with purple; lower calyx-teeth lanceolate, subequal, longer than tube; pod 2 
in. long, 4 lines broad; seed with a small aril. 

Foothills of the inner Coast Ranges and sandy ridges of the Sacramento 
Valley bordering them; Sierra Nevada foothills; also Mendocino Co., Sonoma, 
and Carmel Mission, acc. to Watson. Mar. Distinguished from L. bolanderi 
by its much smaller and narrower stipules, by its leaflets which are acute at 
both apex and base, and by the strong straight nerves from or near the base, 
which proceed much above the middle of the leaflet. 

6. L. jepsonii Greene. Stems 4 to 6 ft. high, strongly winged along the 
angles, the wings herbaceous but often callous-margined; herbage glabrous; 
leaflets 8 to 12, linear-lanceolate, mostly 1144 in. long, markedly venulose; 
stipules semi-sagittate, both the apical and basal lobes lanceolate; peduncles 
mostly shorter than the leaves; corolla rose-purple, 9 lines long; lower calyx- 
teeth unequal, the middle one equaling the tube. 

Suisun Marshes. Aug.-Sept. 

LINACEAE. Fax Faminy. 
Annual or perennial herbs. Leaves alternate, or sometimes opposite, small, 

entire, without stipules or these sometimes replaced by a gland. Flowers mostly 
in cymose panicles, perfect, regular, in ours 5-merous. Petals distinct, very 
quickly falling. Stamens 4%, slightly united at base. Styles 2 to 5, distinct. 
Cells of the superior ovary as many as the styles, or twice as many by the 
formation of a false division wall from the back of each cell. False parti- 
tions frequently not complete. Fruit a capsule, splitting through the false 
partitions and frequently also septicidal. 

1 LINUM L. Ftax. 
Our only genus. (Ancient Latin name of these plants.) 

Perennial; styles 5; flowers blue; petals without ventral appendages.......... 1. L. Jewisu. 
Annual; styles 3; petals commonly with appendages. 

Leaves closely margined with stipitate glands; pedicels long, solitary................ 
2. L. adenophyllum. 

Leaves entire. 
Pedicels elongated and flowers mostly solitary; stem diffusely paniculate above; flow- 

ers pinkish or white. 
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Flowers about 3 lines long, on straight pedicels..........  apeped be Ste spergulinum. ” 
Flowers about 2 lines long, on nodding pedicels..............0.- 4. L. micranthum, — 

Pedicels short and flowers in rather close clusters, 
Flowers white, pink or rose-purple. ; 

Stem paniculately branched; sepals glabrous..............+.. 5. L. californicum. 
Stem shortly branched at top; sepals pubescent................ 6. L. congestum. — 

Flowers yellow ©: 0s ss «050.1 %.ph0 hid) Vnj0 wg bee ete eins Wein tee 7. L. breweri. 

1. L. lewisii Pursh. BLur FLax. Stems several from a woody crown, 
erect, thickly clothed with leaves, simple below the corymbosely branched sum- 
mit; herbage glabrous; leaves linear-lanceolate or linear, acute, 5 to 9 lines 
long; flowers in terminal loose and somewhat corymbose clusters, or racemose 
on the branches; corolla blue, 6 to 9 lines in diameter; pedicels 1% in. long 
or more; sepals ovate, 3 to 5-nerved; capsule globose, acute, 4 or 5 lines long, 
eventually dehiscent by 10 valves, the valves often with a brown midnerve. 

Coast Ranges, rare; Sierra Nevada and far northward. 
L. DIGyNUM Gray. Stem slender, simple below, corymbosely forked above, 

5 to 8 in. high; flowers short-pedicelled; petals yellow, not appendaged; carpels 
2, the false septa complete——Northern California and northward. 

2. L. adenopyhllum Gray. Stem 11 to 14 in. high, unbranched below, re- 
peatedly forked above and forming a widely branched panicle; leaves alter- 
nate or the lowest opposite, lanceolate, 4% in. long or less, the margin con- 
spicuously glandular-ciliate; flowers yellow or yellowish white, about 2 lines 
long, on very slender pedicels 1 to 5 lines long; appendages of the petals © 
broad and confluent, somewhat pubescent; filaments abruptly dilated and 2- 
toothed at base; capsule as long as the lanceolate sepals. 

Open hills: Lake and Mendocino cos. : 
L. CLEVELANDII Greene. Repeatedly dichotomous, 8 to 12 in. high, glabrate; 

leaves oblong, 5 lines long, without stipular glands; flowers minute, on fili- 
form pedicels sometimes an inch long; petals yellow, 1 line long or less, 2- 
toothed, 3-appendaged; capsule somewhat longer than the sepals.—Lake and 
Mendocino ecos., in the geographical gap of L. micranthum, between Mt. 
Tamalpais and Mt. Diablo on the south, and Hy-am-pum on the north. 

3. L. spergulinum Gray. Stems more or less dichotomously paniculate, 
11 to 18 in. high; leaves linear; pedicels filiform, rigid, straight, 3 to 10 lines 
long; flowers pinkish white, 3 to 314 lines long; sepals ovate, nearly 1 line 
long; petals 2-toothed, with 3 appendages, the middle one ligulate and the 
lateral often reduced; capsule ovoid, acute, nearly twice as long as the sepals. 

North Coast Ranges: Lake and Mendocino cos. 
4. L. micranthum Gray. Freely branched above the base but the branches 

commonly rather closely ascending, 5 to 10 in. high, somewhat soft pubescent 
toward the base; leaves linear-oblong, obtuse, 3 to 6 lines long; flowers white 
or pinkish, commonly 2 lines long, somewhat nodding on filiform pedicels; 
fruiting pedicels 2 to 4 lines long; sepals oblong-lanceolate, the inner spar- 
ingly glandular-ciliate; petals commonly 1 to rarely 214 lines long, 2-toothed, 
mostly without appendages; capsule ovoid, equal to the sepals. 

Mt. Diablo; Mt. Tamalpais; Hy-am-pum; Sierra Nevada. 

5. L. californicum Benth. Glabrous and glaucous plants 10 in. to 2 ft. 
high, paniculately branched, with angled or striate branches; leaves linear, 
5 to 12 lines long, with prominent stipular glands; flowers white or pinkish; 
sepals lanceolate, with sparingly glandular-ciliate inner margins; petals 2 to 3 
lines long, 3-appendaged, the median appendage rounded and hairy; capsule 
ovoid, acute, a little shorter than the sepals. 

Napa Co. southward through the Mt. Diablo Range to the San Carlos Range. 

— 
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6. L. congestum Gray. Corymbosely branched at top, 8 to 18 in. high; 
leaves somewhat pubescent, 4 to 13 lines long, with stipular glands; flowers 
rose-purple, 3 to 4 lines long, terminating the branches in clusters; sepals 
pubescent; petals with 3 appendages, the middle one elongated and hairy; 
eapsule short-ovoid, nearly as long as the calyx. 

Marin Co.; San Francisco. Hardly more than a form of L. californicum. 

7. L. breweri Gray. Stems 9 to 14 in. high, with a few short branches at 
the top; glabrous and glaucous; leaves narrowly linear, 5 to 8 lines long; 
flowers yellow, 3 lines long; sepals ovate, some slightly glandular on the mar- 
gin; petals obovate, not emarginate, more than 2 times as long, 3 appendaged 
at base. 

Dry hill or cafion sides: Mt. Diablo; Vaca Mts. June. 

OXALIDACEAE. OxaAtis FAaminy. 

Ours low herbs with sour juice and palmately 3-foliolate leaves. Flowers 
complete, regular, symmetrical, 5-merous. Ovary superior, 5-celled; styles 5, 
distinct. Fruit a loculicidal capsule. 

1. OXALIS L. Woop Sorre.t. 

Leafiets obecordate, closing and drooping at night. Peduncles axillary, 1 to 
several-flowered. Sepals imbricated. Stamens 10, the filaments somewhat 
dilated and united at base. Glands none. Capsule membranous, 5-celled, more 
or less 5-lobed, the cells opening on the dorsal sutures through which the seeds 
are ejected, the valves remaining attached to the axis by the partitions. Seeds 
2 to several in each cell. (Greek oxus, sour, the juice containing oxalic acid.) 

eaves alternate on the stem; flowers yellow... .... 0000s ccc cccccceepe 1. O. corniculata. 
Leaves all radical; flowers pink, white or rose-color...........2eee+eee+++-2. O. oregana. 

1. QO. corniculata L. YELLow Sorreu. Perennial by running rootstocks, 
villous-pubescent; stems herbaceous, slender, decumbent or ascending, 3 to 6 
in. long; leaflets mostly obcordate, 1144 in. long, on slender petioles with small 
villous stipules; peduncles axillary, elongated, bearing two or more flowers; 
petals yellow; capsule erect in fruit, linear, 4% in. long, many-seeded. 

Behaving in the Bay region after the manner of an introduced plant; flow- 
ering through the spring, summer and autumn. 

2. QO. oregana Nutt. Repwoop Sorrent. Acaulescent perennial, more or 
less rusty-villous; leaflets broadly obcordate, broader than long, 1 to 1% in. 
long; scapes from creeping rootstocks equaling or exceeding the leaves, 2- 
bracted near the top, commonly 1-flowered; petals oblong-obovate, 9 to 12 lines 
long, pink, white, or rose-color, often veined with purple; capsule linear, 9 
lines long; cells about 6-seeded. 

Shady woods in the Redwood belt from the Santa Lucia Mts. and Santa 
Cruz Mts. to Marin and Sonoma cos. northward. Mar.-Apr. 

GERANIACEAE. GERANIUM FAMILY. 

Ours herbs with lobed and divided leaves and scarious stipules. Flowers 
complete, regular, symmetrical, 5-merous. Sepals persistent. Petals decidu- 
ous. Stamens as many or twice as many as the petals. Ovary superior, 5- 
celled, deeply lobed, the 5 styles united around the elongated axis (prolonga- 
tion of the receptacle) and free only at tip. Fruit of 5 one-seeded carpels sep- 
arating elastically when ripe from the central persistent axis and bearing the 
twisted or spirally coiled styles as tails. 
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Stamens with anthers 10; leaves palmately parted............scsececescees 1. GERANIUM. 
Stamens with anthers 5; leaves pinnatifid or pinnate, or roundish-cordate....2. EroprumM. — 

: ‘Ne 
1. GERANIUM L. CRANEsSBILL. ~¥ 

- Herbs (ours annual) with forking stems, swollen nodes and stipulate pal- — 
mately parted leaves. Peduncles axillary, umbellately 2 to 3-flowered, or 1- 
flowered. Flowers regular, 5-merous, the sepals imbricate in the bud. Stamens — 
10, sometimes slightly connate at base, all with perfect anthers, the 5 longer 
alternate with the petals and with glands at their base. Styles in fruit nearly 
glabrous inside. Cotyledons plicate, incumbent on the caulicle. (Greek geranos, 
a erane, from the elongated fruit-bearing beak.) 
Flowers light pink. i... swe webs tric docs 4 ues cleehs ofeie k Eeimea epi 1. G. carolinianum. 
FIOWErG PUTPlE  é.o.da'e oN Vv ows ee < o.01p cia bebe Oy bine aie s Sine ee ee 2. G. dissectum. 

1. G. carolinianum L. CaroL“iInaA GERANIUM.  Hirsute-pubescent and 
often somewhat glandular; smaller plants erect, the larger ascending or de- 
cumbent, 7 to 14 in. high; leaves palmately 5 to 7-parted, the cuneate segments 
more or less incisely dissected or toothed, the ultimate segments rather broad; 
peduncles commonly shorter than the petioles; flowers about 3 lines long; petals 
light pink; beak of fruit loosely villous or glandular; carpels hairy, usually 
black; seed reticulately ridged or pitted. . 

Naturalized plant from the Eastern United States, at one time rather 
common in the Bay region, now rarely seen. Mar.-Apr. 

2. G.dissectum L. Common GERANIUM. Differing little from the last, 
but the primary lobes of the leaves very narrow, with the ultimate divisions 
mostly slender, somewhat faleate, and acute; petals rose-purple. 

Naturalized from Europe and becoming very common in the Bay region. 
G. PILosum Forst, of Australia and New Zealand, adventive at Alameda 

and San Francisco, is a similar species but is perennial by a thick rootstock 
and retrorsely canescent-pubescent but not glandular. G. MOLLE L. has gla- 
brous carpels, conspicuously wrinkled transversely, and unpitted seeds; re- 
ported as occurring at San Francisco and at Olema. 

2. ERODIUM UL’Her. SrorkKsBILL. 

Annual herbs. Leaves opposite, often unequal, either simple or pinnate, 
with one interpetiolar stipule on one side and two on the other. In vegetative 
characters very similar to Geranium; the flower and fruit nearly the same, 
but the stamens with anthers 5 only, the alternate filaments sterile and scale- 
like. Styles bearded inside. Pedicels after anthesis commonly retrocurved. 
(Greek erodios, a heron.) 
Leaves reniform-cordate, lobes (if any) shallow.........s.eeeeeees 1. E. macrophyllum. 
Leaves oblong to oblong-ovate, pinnati or pinnate. 

eaves pinnatifid; sepals bristle-tipped.........-..eeeeeeeees se eeeseesens 2. E. botrys. 
Leaves pinnate with serrate or merely incised leaflets; petals with naked claw; sepals not 

terminated by bristles... ......cccecsccesssvcssenssnscvnccacens 3. moschatum, 
Leaves pinnate with pinnatifid leaflets; claw of petals ciliate; sepals with 1 or 2 terminal 

bristle-like hairs ©. vicki sisietueo.e Wit eee ake Hath aie hin eth alee apt tine eeeceren 4. E. cicutarium. 

1. E. macrophyllum H. & A. Acaulescent or subacaulescent, tomentose, 
with interspersed spreading glandular hairs; leaves reniform-cordate, crenate 
and often with shallow erenate lobes, 1 to 114 in. broad; umbels mostly 2 to 
3-flowered, on elongated (4 to 9 in.) peduncles; petals white, 5 to 8 lines 
long, little exceeding the broad sepals; filaments conspicuously orbicular-dilated 
at base; beak of fruit stout; mature carpels densely silky-hairy, truncate at 

top, 4 lines long. ; 
Coast Ranges; Sacramento and San Joaquin valleys. (Has neither the 
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habit nor the distribution of a native.—Zoe, iv, 86.) Var. CALIFORNICUM Jep- 
son. Tall and branching, puberulent and beset with purple-tipped glandular 
hairs; leaves larger, 2 in. broad; flowers frequently about 5 or 6 in a cluster; 
petals deep rose-red or purple.—Oakland Hills. 

2. E. botrys Bertol. Caulescent, branching from the base and com- 
monly prostrate; herbage coarsely white-pubescent; leaves 1 to 2 in. long 
on petioles as long or twice as long, oblong-ovate, pinnatifid, the lobes ser- 
rate, acute; sepals short-pointed and tipped with 1 or 2 short bristles; petals 
deep violet : glands greenish; filaments dilated nearly to apex and toothed, 

Mediterranean plant widely naturalized in the North Coast Ranges, Great 
Valley, and Sierra Nevada foothills. On low pastured hills and rolling gravy- 
elly plains its rosettes of leaves are formed in winter or early spring, lie flat 
on the ground, kill out other seedlings and effectively protect the plant from 
close competition. 

3. E. moschatum L’Her. WHITE-STEM FILAREE. MuSK CLOVER. Hirsute 
with scattered spreading hairs, at first acaulescent, the radical leaves often 
forming a close rosette upon the ground; later with stout fleshy ascending 
stems 14 to 1 ft. high; leaves 2 or 3 in. to 11% ft. long; leaflets ovate to ellip- 
tical, serrate and sparsely incised, short-petiololate, %4 to 1% in. long, the 
terminal cuneately 3 to 5-parted; stipules large, membranous; peduncles in the 
axil of the smaller of the unequal opposite leaves, much elongated in fruit, 
4 to 11 in. long; sepals not bristle-bearing at tip; petals rose-purple, 3 lines 

_long, with short claws; filaments membranously winged at base, with upwardly 
pointing teeth; beak of the fruit 1144 to 1% in. long. 

Abundant in rich lands of valley orchards and vineyards, often in the North 
Coast Ranges forming extensive pure growths and far more common than the 
next. Mar.-Apr. Glands of the flowers reddish or brownish as in the next. 
The term Filaree, a contraction of the Spanish Alfilerilla, is, like the names 
Pin Clover or Pin Grass, indifferently applied to either this species or the next. 

4. E. cicutarium (L.) L’Her. Rep-stem Finaree. Habit of the pre- 
ceding; leaflets subsessile, nearly oblong, incisely pinnatifid with acute, often 
toothed lobes; stipules small, acute; flowers and fruit as in the last, but the 
sepals terminated by 1 or 2 bristle-like hairs and the filaments little dilated 
at base, not toothed. 

Barren hillsides or dry plains everywhere; far more common than no. 3 
in all interior or semi-arid regions. Beginning to flower in Feb. or Mar. 
and in many places continuing through the summer. It is an esteemed forage 
plant. Stems commonly reddish, in no. 3 commonly with white stems. 

LIMNANTHACEAE. Meapow Foam Faminy. 

Annual herbs with dissected alternate leaves without stipules. Flowers com- 
plete, regular, symmetrical, 3 to 6-merous. Calyx of distinct sepals, persistent, 
free from the ovary. Petals withering-persistent. Stamens twice as many as 
the petals. Carpels 5, nearly distinct but with a common style arising from 
among them near the base, at length separating one a very short axis as 
l-seeded nutlets. 

1. FLOERKEA Willd. 

Flowers solitary on axillary peduncles, ours 5-merous (exceptionally 4 or 6- 
merous). Sepals valvate in the bud, as many hypogynous age alternating 
with them. Stamens distinct. Style 5-cleft at apex. (H. G. Floerke, a Ger- 
man botanist.) 
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spreading, the branches 6 to 14 in. long; herbage yellowish green, succulent, 
glabrous; leaves pinnately divided, the divisions 3 to mostly 9 and ineisely 

sepals lanceolate, 3 to 4 lines long, % the length of the petals; petals white 
(or occasionally roseate), yellowish at base, obovate-cuneate, a U-shaped 
band of hairs on the claw; nutlets smooth to strongly tuberculate, about 2 
lines in diameter.—(Limnanthes douglasii R. Br.) 

Low ground in or near shallow water, forming large patches which color in 
Apr. the valley levels in the Coast Ranges. Its beauty in white and yellow 
nearly as pleasing as that of blue in Nemophila menziesii. Cultivated in Eng- 
land as a honey-bee plant. 

F. rosEA Greene. Petals whitish with longitudinal rose-colored lines.—Sac- 
ramento Valley: Willows, W. L. J., 1899. F. auBa Greene. Nutlets promi- 
nently rugose tuberculate.—Sierra Nevada. 

POLYGALACEAE. PonyGaua FAmILy. 

Ours perennial herbs or somewhat suffrutescent plants with alternate simple 
leaves and no stipules. Flowers in terminal racemes, irregular and resembling 
the papilionaceous flowers of Leguminosae, but not like them in structure. 
Stamens (in ours) monadelphous. Ovary simple, superior. 

1. POLYGALA L. MitKwort. 

Stems often with milky juice. Sepals 5, thin, the two lower and the upper 
keeled one of about the same size, the two lateral much larger, colored, and 
projecting like the wings of a pea-flower. Petals 3, united at base; middle 
petal hooded above and often beaked or crested, enclosing the stamens and 
style. Stamens 8, monadelphous, the tube open on one side and adnate to the 
base of the petals. Ovary 2-celled with one ovule in each cell; style long, 
eurved. Capsule with thin walls, flattened contrary to the partition, rounded 
and often notched above, dehiscing loculicidally at the margin. Seeds with a 
conspicuous caruncle. (Polus, much, and gala, milk, an ancient Greek name for 
some shrub used as a stimulant.) 

1. P. californica Nutt. Stems many from the branching crown of a 
cord-like deeply descending perennial root, mostly simple, 3 to 8 in. high; 
leaves oblong- or elliptic-ovate, 4% to 1% in. long, distinctly petioled; flowers 
of two sorts:—those near the root apetalous and developing most of the fruit; 
those of the terminal racemes with rose-purple corolla 5 or 6 lines long, the 
petals more or less pubescent, at least inside or on the margin, the sepals 
glabrous, with the shorter ones 2 to 3 lines long; capsule broadly elliptical, 
glabrous, 3 lines long; caruncle of the seed wrinkled and bladdery. 
Wooded or brush-covered slopes in the Coast Ranges from Santa Barbara 

to Marin Co. and the Napa Range and northward to Oregon. Not reported 
from the inner Coast Range. May. 

P. cornuTA Kell. of the Sierra Nevada, may be distinguished by its green- 
ish white flowers and densely tomentose sepals. 

EUPHORBIACEAE. SpurceE FAMILY. 
Our herbs, or one species somewhat suffrutescent. Leaves simple, stipulate 

or exstipulate. Flowers (in ours) monoecious, always apetalous, often naked, 
i. e., destitute of calyx as well, sometimes exceedingly reduced and enclosed 
in a calyx-like involucre. Stamens 1 to many. Ovary superior, 3 or 1-celled, 

Rar 

1. F. douglasii Baill. Mrapow Foam. Branching from the base and 
‘g 

lobed or parted, the lobes linear, acute; peduncles at length 2 to 4 in. long; . 
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with one or two pendulous ovules in each eell. Styles or stigmas as many or 
twice as many as the cells of the ovary. Capsule commonly 3-lobed, 3 or 2- 
valved. Embryo straight, the flat cotyledons almost as wide as the fleshy or 
oily endosperm. 

Flowers with a true calyx, not borne in an involucre; herbage densely stellate-pubescent. 
Upper leaves opposite; staminate flowers in corymbs; capsule I-celled............ 

1. EREMOCARPUS. 
Leaves all alternate; staminate flowers in racemes; capsule 3-celled......2. Croton. 

Flowers borne in a calyx-like involucre, which has 4 or 5 teeth and bears more or less 
petal-like glands; true calyx none; capsule 3-celled................. 3. FUPHORBIA. 

1. EREMOCARPUS Benth. 
A low annual with entire 3-nerved leaves without stipules. Staminate flowers 

in terminal corymbs; calyx 5 to 6-parted; stamens 6 or 7 on a hairy recep- 
tacle; filaments exserted. Pistillate flowers 1 or few in the lower axils, without 
calyx; ovary 1-celled, with 4 or 5 small glands at the base; style undivided, 
stigmatic at apex; capsule 2-valved, 1-seeded. (Greek eremos, solitary, and 
karpos, fruit.) 

1. E.setigerus Benth. TurKEY MULLEIN. Stems dichotomously branched, 
prostrate and forming close mats 1 to 2 ft. wide or more, sometimes ascend- 
ing and forming a very broad low plant; herbage gray with an appressed 
stellate pubescence and rough with spreading hispid hairs; leaves alternate 
or the upper opposite, thick, ovate, the smaller varying to almost round, %4 
to 1% in. long, the petioles nearly as long or longer; staminate flowers pedi- 
celed, the oblong segments of the calyx 1 line long; pistillate flowers in clus- 
ters of 1 to 3, the ovary and style densely pubescent; capsule 2 lines long; 
seeds smooth and shining, 11% lines long. 

Dry open areas, very abundant towards the interior: plains of the Sacra- 
mento and San Joaquin; Sierra Nevada foothills; low hills and valley fields 
of the Coast Ranges. The California Indians used the heavy-scented herbage 
of this plant to stupefy fish in small streams in order that they might be 
caught by hand, whence the Spanish-Californian name, Yerba del Pescado. 
The seeds are sought by turkeys and by turtle-doves. Called ‘‘ Woolly White 
Drouth Weed’’ in Orange Co. 

2, CROTON is. 

Ours perennial herbs, suffrutescent at base, with alternate entire leaves. 
Staminate flowers in racemes; calyx 5-parted; glands of the disk as many 
as and opposite the sepals; stamens 5 to many. Pistillate flowers mostly 
solitary; calyx 5-parted; ovary 3-celled, the cells l-ovuled; styles twice forked. 
Capsule 3-lobed, globose in outline. Seeds smooth and shining, with a caruncle. 
(Kroton, a tick, the Greek name of the Castor Plant, its seeds resembling that 
insect.) 

1. C. californicus Mill. Arg. Stems branching, erect or diffuse, from a 
woody base; herbage hoary, except the upper side of the leaves which is green 
and finely stellate-pubescent; leaves oblong, *%4 to 11% in. long, on petioles 4 
lines to over 1 in. long; staminate racemes at length 14 in. long, developing 
gradually, the flowers soon decitluous after anthesis and leaving an elongated 
naked rachis; staminate calyx about 1 line long; disk obscurely 5-lobed; sta- 
mens 9 to 11, with hairy filameuts; pistillate flowers on short pedicels; styles 
twice forked; capsule scurfy, ? lines in diameter. 

Sandy hills near the ocean from the San Francisco peninsula southward to 
Southern California; also uear Antioch. 
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3. EUPHORBIA L. Spurce. 

Ours herbs. Involucres solitary in the forks or in terminal umbels, with 
4 or 5 teeth alternating with as many glands; glands either naked or appen- 
daged (i. e., with a colored margin). Flowers monoecious, both pistillate and 
staminate naked and included in an involuere which itself resembles a flower _ 
but really encloses a cluster of flowers consisting of several staminate and 1 
pistillate flower. Staminate flower very much reduced, consisting of a single 
stamen; filament jointed on a short pedicel like it, the pedicel often with a 
minute scale or bract at base, showing that the stamen is a distinet flower. 
Pistillate flower supported on a pedicel in the center of the involuere and soon 
protruded from it, consisting of a 3-celled ovary and 3 bifid styles. Capsule 
with 3 cells, each 1-seeded. (Euphorbus, King Juba’s physician.) 
Stems prostrate; leaves small, all opposite and more or less unequal at base, stipulate; 

glands of the involucre with a petal-like white or reddish appendage. 
Herbage glabrous; stems and leaves infrequently reddish. 

Leaves obovate or oblong, minutely serrulate at apex............ 1. E. serpyllifolia. 
Leaves deltoid to ovate-oblOng,-\GHETe. © 020 sc 556 5.bis sms ae 4. ocellata. 

Herbage often hairy or puberulent; leaves commonly margined with a red or with a 
central red spot. 

Stipules lanceolate, fimbriate:))...45:225 2-008 5.4 #ehigoiecio sa bees ee 2. E. maculata. 
stipules triangular, slightly Jacénatesan nib ia mcicmieere sete 3. E. hypericifolia. 

Stems erect; leaves larger, stipules none; no colored margins to the glands. 
Stem-leaves alternate. : 

Glands disk-like, entire; capsule with warty lobes............... 5. E. dictyosperma. 
Glands crescent-shaped, 2-horned; capsule smooth..............e+2e00- 6. E. leptocera. 

Stem-leaves in 4 ranks; glands crescent-shaped............eeeesececes 7. E. lathyris. — 

1. E, serpyllifolia Pers. THYME-LEAVED SPuRGE. Stems terete, or more 
or less angled, repeatedly branched, forming prostrate mats 1 to 3 ft.°across; 
herbage glabrous and green; leaves oblong or obovate-spatulate, unequal at 
base, more or less minutely serrate toward the apex; stipules setaceous or lacer- 
ate; involucre 1% line long or less; glands transversely oblong and more or less 
cupped in the center; appendages narrow, crenately serrate or nearly entire; 
seeds sharply quadrangular, slightly rugose or more manifestly so and thus 
appearing shallow-pitted. 

Stream beds and low grounds: Coast Ranges, Sacramento Valley and south- 
ward. Aug.-Oct. Var. CONSANGUINEA Boiss. Herbage with more or less 
red coloration; stems more erect; apex of leaves sharply serrate; lobes of the 
involuere lacerate; seeds less sharply angled.—Upper Sacramento Valley; 
Napa Valley. Var. RUGULOSA Engelm. Plants more thickly matted; leaves 
more serrate on the larger side of the unequal leaf; seeds finely rugulose.— 
Suisun; Berkeley. Var. OCCIDENTALIS Jepson. Herbage dull yellowish green; 
appendages of the involucre crenately lobed; seeds sinuate-rugose.—Humboldt 
Co. and Mt. St. Helena. 

2. E.maculata L. Sporrep Spurce. Stems radiately branching, pros- 
trate; herbage hairy or puberulent; leaves oblong-linear, usually with a red 
blotch in center, serrulate, subcordate at base; stipules fimbriate; involuere with 
4 cup-shaped glands; capsule acutely angled; seeds transversely wrinkled and 
minutely pitted. 

Occurring as an immigrant from the eastern United States acc. to Greene. 
3. E. hypericifolia L. Large Spurge. Glabrous or sparingly hairy, 

ascending or sometimes prostrate, the branches *% to 1% ft. long; leaves ovate- 
oblong to oblong-linear, 3-nerved, unequally serrate, commonly with a red spot 
or red margins; stipules triangular, slightly lacerate; peduncles longer than the 
petioles; appendages of the involuere white or red, entire; capsule glabrous, 
obtusely angled; seeds with broken transverse ridges. 
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Introduced in Napa Valley along the railroad. 

4. E. ocellata Dur. & Hilg. Annual, prostrate, the branches 5 to 9 in. 
long; leaves thickish, deltoid to ovate-oblong, often cordate at base, entire, 
2 to 4 lines long; involucre campanulate, nearly 1 line long, its lobes fringed; 
glands 2 to 4, yellowish or purplish, short-stipitate, circular and discoid, with 
or without a narrow margin; capsule 1 line long; seeds round-ovate, smooth or 
obscurely rugose. 

Stockton, Sanford, and southward through the San Joaquin Valley to South- 
ern California. 

5. E. dictyosperma F. & M. Annual, glabrous; stems erect, 5 to 15 in. 
high, simple or branching from the base, dichotomously branched above; 
lower ijeaves aiternate, oblong- or obovate-spatulate, serrulate, often retuse, 
% to 1% in. long; upper and floral leaves opposite, round-ovate to oblong, 
3 to 6 lines long; inflorescence umbelliform, the rays 2 or 3 times forked; 
involucre and glands small; capsule with warty lobes, 1 to 114 lines long. 

Throughout California but much less common than no. 6. Sacramento 
Valley. 

E. PEpLuS L., Petty Spurge, spontaneous within inclosures at Berkeley; the 
involucres bear 4 crescent-shaped glands with long slender horns, and a pair of— 
wing-like crests on each lobe. 

6. E. leptocera Engelm. Annual or biennial, glabrous, branching at base, 
10 to 16 in. high; branches decumbent at base or commonly erect, 2 or 3 times 
dichotomous above; leaves alternate, obovate to spatulate, obtuse, sometimes 
mucronate, entire, 4 to 114 in. long, the floral opposite or ternate, deltoid or 
broadly rhombic-ovate, sometimes cordate at base or connate, acute, 3 to 5 
lines long; involucre turbinate, its transversely oblong lobes denticulate; glands 
large, crescent-shaped, the slender horns entire or cleft; capsule smooth, 114 
lines broad; seeds ash-colored, dark-pitted, 1144 lines long, with a prominent 
caruncle. 
Common in both the Coast Ranges and Sierra Nevada. 
7. E. lathyris L. Caper Spurce. Tall stout annual or biennial, 1 to 3 

ft. high, very smooth and glaucous; stem-leaves linear or narrowly oblong, 
thick, in 4 vertical ranks, the floral oblong-ovate and cordate; umbels of 3 or 
4 rays, once or twice forked; glands of the involucre crescent-shaped, the horns 
short and blunt; capsule large and smooth; seeds wrinkled. 

Mediterranean species spontaneous about some early settlements of Alta 
California: San Francisco; Berkeley. Also called ‘‘Gopher Plant.’’ 

CALLIITRICHACEAE. WatTeER STAaRwort FAMILY. 

Herbs growing in shallow water or in the mud of drying vernal pools. 
Leaves opposite, entire, exstipulate, often crowded and forming a rosette at 
the ends of the branches. Flowers monoecious, axillary and solitary, or 2 or 
3 together in one axil, without calyx or corolla but often with two mem- 
branous bracts. Staminate flower consisting of 1 terminal stamen. Pistillate 
flower consisting of a 4-celled ovary with 2 filiform stigmas. Fruit 4-lobed, 
splitting at maturity into as many nutlets. 

1. CALLITRICHE. L. 
The only genus. (Greek kailos, beautiful, and trichos, a hair, on account 

of the slender stems.) 
Fruit sessile; flowers 2-bracted; submerged leaves notched at apex........ 1. C. palustris. 
Fruit on a pedicel 2 to 5 lines long; flowers bractless; leaves not notched at apex...... 

2. C. marginata. 
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1. C. palustris L. Warer FENNEL. Aquatic; stems 5 to 10 in. long; 
submerged leaves narrowly linear, 1-nerved, notched at the apex, 7 to 10 lines 
long; emersed or floating leaves obovate, narrowed at base into a slender 
petiole, 2 to 6 lines long; fruit obovate, flattened, notched at apex, %4 to 1 
line long; each lobe sharply winged on the back for its whole length, the 
proximate lobes with a groove between them.—(C. verna L. in part.) 

Cold pools or slow streamlets: Napa Valley; Marin Co.; Gilroy. Mar.- 
May. 

2. C. marginata Torr. Stems 2 to 4 in. long, forming dense mats in the 
moist beds of vernal pools from which the water has disappeared; leaves 
oblanceolate, 2 or 3 lines long; plants sometimes submersed and the leaves 
linear; bracts none; styles long, reflexed, soon deciduous; fruit rather less than 
1% line long, broader than long, notched both at apex and base, the lobes 
sharply winged; fruiting pedicels 2 to 5 lines long. 

Napa Valley southward to the San Joaquin Valley and Southern California. 

RUTACEAE. RveE Famity. 
Herbaceous or arboreus plants, ours shrubs or small trees, with glandular- 

dotted or aromatic leaves and no stipules. Flowers regular and symmetrical, 
or nearly symmetrical. Sepals and petals 4 or 5. Stamens as many or twice 
as many, inserted outside of a hypogynous disk encircling the base of the 
ovary. 

1. PTELEA L. 

Leaves pinnately trifoliolate with sessile leaflets. Flowers small, greenish 
white, in axillary paniculate cymes. Flowers polygamous. Sepals, petals and 
stamens 4 or 5. Ovary with a short thick stipe, 2-celled; cells 2-ovuled, the 
lower ovule abortive; style short; stigmas 2. Fruit a 2-celled 2-seeded samara, 
winged all around, broadly orbicular. (Greek name of the Elm, the fruit of 
which is very similar.) 

1. P. baldwinii T. & G. var. crenulata Jepson. Hop Tree. Small tree 
8 to 15 ft. high; glabrous or with a slight pubescence on the inflorescence and 
under surface of the leaves; leaves elliptic, obovate or elongated-rhomboidal, 
rounded or acute at apex, often with abruptly cuneate base, crenulate or almost 
entire, 1 to 2%4 in. long; buds downy; sepals very small; petals 2% lines long; 
stamens hairy towards the base; fruit straw-yellow, 5 to 6 lines long, a trifle 
broader, tipped by the persistent style-—(P. angustifolia of Bot. Cal.) 

Coast Ranges: Lake Co.; Mt. Diablo. Sierra Nevada foothills. Apr.-May. 

ANACARDIACEAE. Sumacu FAmMILy. 

Trees or shrubs with resinous or milky acrid juice and alternate leaves. 
Flowers very small, regular, either perfect or polygamous. Calyx commonly 
5-parted, a glandular ring or cup-like disk lining its base. Petals commonly 5, 
the stamens as many or twice as many. Ovary free from the calyx and from 
the disk, 1-celled, l-ovuled; styles 3. Fruit a dry berry-like drupe; seed 
without endosperm. 

1. RHUS L. Sumacu. / 

Leaves simple or (in ours) 3-foliolate and deciduous. Stamens 5, inserted 
under the edge of the disk. Drupe small, compressed, with thin flesh and bony 
stone. (Ancient name.) 

ie 
’ 
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Southern California has three evergreen species with simple leathery leaves 
and flowers in panicles.—l. R. LAURINA Nutt. Laurel-Sumac. Panicle much 
branched with slender divisions, glabrous or nearly so; leaves mostly ovate or 
lanceolate; drupe 1 line long. 2. R. INTEGRIFOLIA B.& H. Sour Berry. 
Panicle composed of stout spikes, finely pubescent; leaves elliptic, rounded at 
apex; drupes 2 to 5 lines long. 3. R. ovata Wats. Sugar Bush. Like no. 2 
but with ovate leaves acute or acuminate. 
Flowers greenish, in panicles; drupe whitish, the stone rough........ 1. R. diversiloba. 
Flowers yellowish, in spikes; drupe red, the stone smooth............. 2. R. trilobata. 

1. R. diversiloba T.& G. Porson OaK. Erect shrub 4 to 8 ft. high, or 
behaving as a vine and ascending the trunks of trees up to 15 ft. or more by 
means of adventitious rootlets; leaflets orbicular to ovate or oblong-ovate, 
undulate or plane, entire or variously lobed, segmented or toothed, 1 to 4 in. 
long; panicles axillary, appearing with the leaves, short-peduncled, more or 
less pendulous; flowers 114 lines Jong; sepals often unequal and sometimes 
4; petals ovate, revolute so as to appear lanceolate, often slightly pencilled with 
a few black dots; anthers yellow; drupe whitish, 3 lines broad, the flesh marked 
with many longitudinal impressed black fibres, the stone rough or striate. 

Coast Ranges and foothills of the Sierra Nevada, widely distributed and often 
abundant. Secreting a juice (non-volatile oil) which is highly poisonous, 
although some persons are not susceptible to its effects. Mules and horses 
browse on the foliage. In some districts bees make honey from the flowers; 
the honey is of good grade, sold on a commercial scale and carries no poison. 

2. R. trilobata Nutt. Squaw BusH. Somewhat diffusely branching, 2 
to 5 ft. high; leaflets broadly ovate or elliptic in outline, cuneate at base 
(especially the terminal one), crenate, or crenately lobed, cleft, or divided, %4 
to 11% in. long; spikes about 1% in. long, often clustered; flowers pale yellow, 
appearing before the leaves, 1 line long; sepals scarious; petals elliptic; disk 
yellow, 5-lobed; drupe scarlet, viscidly pilose, the stone smooth. 

Coast Ranges, Sierra Nevada and Southern California, favoring cation bot- 
toms or flats along streams in the mountains. Not poisonous. An important 
species to the Indians in their crafts, the split stems furnishing splints for 
basket-making which are light straw-color or are sometimes made black with a 
dye from Elder-berry stems. 

CELASTRACEAE. S?Tarr-TREE FAMILy. 
Shrubs with simple leaves. Flowers small, perfect, regular, with jointed 

pedicels. Calyx 5 (4 to 6)-lobed or -parted. Petals 5 (4 to 6). Stamens 
as many as the petals, alternate with them and inserted on a very thick and 
conspicuous disk. Ovary 2 to 5-celled, immersed in or surrounded by the disk; 
styles united into one, or none; stigma 3 to 5-lobed. Fruit a loculicidal cap- 
sule, free from the calyx. Seed ariled, with large embryo and broad and thin 
cotyledons; endesperm fleshy. 

1. EUONYMUS L. Burnine Bush. 

Leaves opposite, petioled, deciduous. Flowers purplish, in cymes on axillary 
peduncles.. Petals inserted beneath the 5-lobed disk. Stamens inserted on the 
disk. Ovary 3 to 5-celled, the cells 2 to 6-ovuled; style short or none. Cap- 
sule 3 to 5-lobed, the cells 1 to 2-seeded. Seeds covered with a fleshy red 
aril. (Greek eu, good, and onoma, a name, used ironically by Theophrastus, the 
herbage reputed poisonous. ) 

1. E. occidentalis Nutt. WrEsTERN Burnine BusH. Erect, slender, 6 to 
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18 ft. high, the branches 4-angled; leaves thin, ovate or often broadest above — 
the middle and abruptly acuminate, serrulate, 144 to 4 in. long, on petioles 
3 lines long; peduneles 1 to 1% in. long, 3 to 5-flowered; flowers 4 or 5 lines 
broad; ecalyx-lobes broad and obtuse; petals roundish, brownish purple, finely 
dotted and with scarious margins; capsule depressed, smooth, deeply 3-lobed, 
often *4 in. broad. 

Near the coast: Santa Cruz Mts. to Marin and Humboldt cos. June. 

ACERACEAE. Map.e FAminy. 

Deciduous trees or shrubs. Leaves opposite, petioled, simple or compound, 
without stipules. Flowers regular, polygamous or dioecious, borne in axillary 
or terminal racemes, corymbs or fascicles. Calyx 5 (or 4)-cleft. Petals 5 
(or 4), or none. Stamens 3 to 10, borne on the edge of a disk or hypogynous. 
Ovary superior, 2-celled, 2-lobed, developing a long wing from the summit of 
each lobe and thus ripening into a double samara. Styles 2. Samaras separ- 
able at maturity, the wings serving to rotate them rapidly in the air and further 
their horizontal flight. 

1. ACER L. Map te, 

Flowers small, the clusters always drooping. (Latin name of the Maple 
tree.) 

Flowers polygamous, the perfect and staminate mixed in the same taceee or the lower 
alf of the raceme staminate; petals present; leaves simple...... A. macrophyllum, . 

Wisdeers dioecious, the staminate "clustered, the pistillate in racemes; pele it none; leaves 
ROWMIPOUNG s: 0 o's s:c rae 5. sete einige mrelinic loans Mies iain twice tates Aetetebs ints fm Gin axe t ae ters Pelee 2. negundo, 

1. A. macrophyllum Pursh. Bicg-LEAF MAPLE. Tree 20 to 80 ft. high; juice 
in young herbage milky; leaves simple, roundish in outline, 4 to 12 in. broad, 
palmately parted into 5 broad mostly 3-lobed or toothed divisions; petioles 2 
to 10 in. long; racemes 2 to 5 in. long; flowers greenish or dull white; sepals 
elliptic, 24%4 lines long, equaled by the oblong petals; stamens 7 to 9, exceeding 
the sepals in the staminate flower; filaments villous below; body of samaras 
densely hispid, the wings 1 to 1% in. long and 6 to 8 lines wide. 

Banks of streams and in the mountains, mostly on north and east slopes or 
in deep canons: Sierra Nevada; Coast Ranges northward to southeastern 
Alaska. Mar. Also called Oregon Maple, California Maple, Water Maple and 
White Maple. 

Two other species with simple leaves occur in the State. They are shrubs or 
small trees with flowers in corymbs and samaras glabrous: A, GLABRUM Torr. 
Sierra Maple. Leaves mostly 3-lobed or -parted; filaments glabrous.—High 
Sierra Nevada. A. CIRCINATUM Pursh. Vine Maple. Leaves shallowly but 
acutely 7 to 9-lobed; filaments hairy—Humboldt Co. northward to Washington. 

1. A.negundo L. var. californicum Sarg. Box Euprr. Tree 20 to 60 
ft. high; leaves pinnately 3-foliolate, the leaflets 114 to 5 in. long, serrate and 
incised, or deeply 2 or 3-lobed, or the lobes sometimes becoming distinet and 
petioled so that one or more of the primary leaflets is replaced by 2 or 3; 
staminate flowers clustered on thread-like hairy pedicels, the stamens 4 or 5; 
pistillate flowers borne in slender racemes; samaras straw-white, crimson when 
young, finely pubescent, the wings 6 to 8 lines long, 4 lines wide. 

Along streams and in low moist valley bottoms: Ukiah, Napa and Saecra- 
mento valleys to Southern California; Sierra Nevada foothills. Not reported 
from the inner Coast Range. Some fine trees along Olema Creek. Mar.-Apr. 
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SAPINDACEAE. BUCKEYE FAmILy. 

Deciduous trees or shrubs with opposite compound leaves, no stipules, and 
slightly irregular flowers. Ovary superior, 3-celled with 2 ovules in each cell, 
commonly but one ovule maturing. Endosperm none. 

1. AESCULUS L. Horst CHESTNUT. 

Leaves palmately compound with serrate leaflets. Flowers showy, ill- 
scented, on jointed pedicels in a terminal cylindrical thyrse, of two sorts, 
perfect (fertile) with long thick styles and sterile with short styles; fertile 
flowers few near top of thyrse. Calyx tubular, unequally cleft. Petals 4 or 
5, slightly unequal, clawed. Stamens 5 to 7, becoming successively much 
exserted and often unequal. Fruit a large 3-valved capsule releasing one 
large polished seed. (Latin name of an Italian oak with edible acorns.) 

1. A. californica (Spach) Nutt. Buckeye. A low tree (commonly 10 
to 15 ft. high) with a rounded or depressed crown of greater breadth; leaflets 
5 to 7, oblong-lanceolate to oblong-elliptic, acute or acuminate, 3 to 5 in. long; 
thyrse 4 to 6 in. long; petals 6 or 7 lines long, the elliptic or ovate limb 
rotately spreading; axis of the thyrse at length naked and pendulous, bearing 
one pear-like pod or sometimes 2 to 9; seed 1 to 2 in. in diameter. 
Low dry hills or cafion sides: Coast Ranges and Sierra Nevada. A_ beau- 

tiful tree when laden in June with its profusion of white flowers. Leaves 
and seeds regarded as poisonous to cattle. 

STAPHYLEA BOLANDERI Gray, the Bladder-nut of the Sierra Nevada, is a 
shrub with 3-foliolate leaves and a 3-celled 3-horned inflated pod 11% in. long. 

RHAMNACEAE. BucKTHorRN FaAmMIty. 

Shrubs or small trees with simple leaves and mostly caducous stipules. 
Flowers small, regular, commonly in little umbels, the umbels often aggregated 
in racemes or panicles. Calyx-lobes, petals and stamens 5 (or 4). Calyx-tube 
lined with a disk, the petals and stamens inserted on the edge of the disk 
and alternate with the calyx-lobes. Petals commonly clawed, sometimes 
wanting. Ovary 3 (or 2)-celled, free from or adnate by the disk to the base of 
the calyx. Style simple or 3-cleft. Fruit a berry or capsule. 
Beit nesny, berry-lkes “calyx free from, Ovary.a. ...c00 605 oA we ce boas oe eeles 1. RHAMNUS. 
Brait dry, ‘capsular: calyx adnate to ibaSe Of Ova... 56600 scaece-ee oe. oe. CEANOTHUS. 

1. RHAMNUS L. BucxKruHorn. 

Shrubs with alternate leaves. Flowers small, greenish, perfect or polygamous, 
in axillary clusters. Calyx with 4 or 5 short lobes or teeth. Petals very 
small, hooded and without claws, or none. Stamens 4 or 5; filaments short. 
Ovary ovoid, free. Fruit berry-like, containing 2 or 3 separate seed-like nutlets 
of bony or cartilaginous texture. (The ancient Greek name.) 
Deciduous shrubs; flowers complete; leaves thinnish, 3 to 6 in. long....1. R. purshiana. 
Evergreen shrubs; leaves thickish, 1% to 2% in. long. 
SSR BUCSCOL DEE ya PI IACIn eh eG pein c dinte ores a gia bheel¥'s Boe Aha io (h e-Slepee 2. R. californica. 
Perit Nene OF Wety Abrete>) DEECY TEE, i. cock ds oe css ce ecw sce ee ev ewMates R. crocea. 

1. R. purshiana DC. CascarA SaGRADA. Small tree or shrub 8 to 20 ft. 
high; leaves in a tuft at end of branchlets, thinnish, deciduous, elliptic-oblong, 
obtuse or slightly cordate at base, obtuse or abruptly blunt-pointed at apex, 
serrulate, mostly 3 to 6 in. long; petioles tomentulous; flowers 5-merous; berry 
black, with 3 (or 2) nutlets. 

Mendocino and Humboldt cos. and northward to Washington. In Sonoma 
and Mendocino cos. are transition bodies which suggest a shading into the 
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next species. R. californica in that region is tall, up to 14 ft. high, and has 
large broad leaves which simulate closely the foliage of certain shrubs which 
though evergreen are considered to be forms of R. purshiana. True R. 
purshiana in the North Coast Ranges flowers early and its berries are half 
grown in June at the time typical R. californica is in flower. Cascara Sagrada 
bark is extensively collected in Oregon and Washington for use in drug 
manufacture. 

2. R. californica Esch. Corree Berry. Evergreen shrub commonly 4 to 
6 ft. high; leaves scattered along the branchlets, narrowly or broadly oblong, 
usually acute, glabrous or slightly puberulent, 11%4 to 2% in. long; flowers 
mostly perfect, on short pedicels’ in an umbellate peduncled cluster, the 
peduncles short (14 in. long) to none; calyx 114 to 2% lines broad, its lobes 
triangular-lanceolate; petals minute, hooded, deeply emarginate; berry black, 
globose or oval, 3 to 4 lines in diameter, containing 2 (rarely 3) nutlets. 
Common everywhere in the Coast Ranges and at low altitudes in the Sierra 

Nevada, June-July. Fr. Sept.-Oct. Also called Pigeon Berry and Yerba del Oso. 
Var. TOMENTELLA Brew. & Wats. Leaves varying to elliptic, usually conspicuously 
feather-veined, finely tomentose on the under side or even silvery.—Santa Cruz 
Mts.; Mt. Hamilton Range; Sierra Nevada foothills. Leaves very olive-like. 

3. R. crocea Nutt. ReEpD-BERRY. Low densely branched glabrous shrub % 
to 2 or 3 ft. high, the branchlets rigid or even spinescent; leaves often fascicled, 
elliptic, firm coriaceous, 1 to 5 lines long, serrulate, green above, yellowish 
beneath, very shortly petioled; flowers mostly polygamous, 4-merous; petals 
none or minute; berry 2 or 3 lines long, red, containing 2 (rarely 3) nutlets. 

Napa Range and southward near the coast to Southern California, ete. 
Feb.-May. Var. ILICIFOLIA Greene. ‘Tree-like with a distinct trunk, or the 
stems several and clustered, 5 to 12 ft. high; branchlets rather stout; leaves 
oval to orbicular, often golden beneath, spinulose-dentate, 7 to 12 lines long; 
sepals and stamens frequently 5; berry bright red, ovoid, 214 lines long.— 
Inner Coast Range (Vaca Mts., Mt. Diablo) and southward to Southern Califor- 
nia. Fr. Sept. 

2. CEANOTHUS L. Mountain Limac. 
Shrubs or small trees with petioled leaves, the branchlets often divaricate 

and rigid, sometimes spinescent. Flowers small but showy, borne in panicles 
or umbels. Calyx 5-lobed, the lower part adnate with the thick disk to the 
lower part of the 3-celled ovary. Petals 5, hooded by the inflexion of the 
acuminate apex, and with long claws. Stamens 5, filaments filiform, long- 
exserted. Style 3-cleft. Capsule subglobose, 3-celled, 3-lobed, becoming dry and 
separating into its 3 carpels, these elastically dehiscent along the inner edge 
and dispersing the seeds. Seeds obovate, convex on the back. (Greek 
Keanothus, name used by Dioscorides to designate some spiny plant. All of 
our species are evergreen except C. integerrimus and possibly C. parryi.) 

A. Leaves alternate. 
Fruit smooth or at most crested, never with horns; stipules thin or membranous, fugacious 

or deciduous; flowers in umbellate fascicles, the fascicles collected in simple or com- 
pound racemes or panicles. 

Branches flexible, not spinescent. 
Flowers white; leaves plane. 

Inflorescence compound; leaves very strongly 3-nerved beneath, 1% to 3 in. long; 
fruit elightly crested. i. cas os cuwei~s cave Reanks ou eee eee 1. C. velutinus. 

Inflorescence simple or compound; leaves entire, % to 1 in. long; fruit crestless.. 
C. integerrimus. 

Flowers blue (rarely varying to white); inflorescence compound. 
Leaves plane, mostly 1 to 2% in. long, strongly 3-nerved, serrulate......... 

3. C. thyrsiflorus. 
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Leaves similar, pinnately veined, but the margins revolute, seemingly entire, and 
sometimes concealing the supplementary lateral nerves............ 4. C. parryt. 

Flowers blue, the clusters in a simple raceme mostly % to 1 in. long; leaves mostly 
rather small, usually not 3-nerved. 

Leaves subcoriaceous, with smooth waxy surface, the margin very glandular- 
TS eS ES BR ee APS Aa See rer eerie: . C. foliosus. 

Leaves papillate near the revolute margin......... Podiciein ses sl here 6. C. dentatus. 
Leaves similar, but glandular-papillate on the entire upper surface.......... 

7. C. papillosus. 
Branches more or less rigid and spinescent. 

Leaves glandular-denticulate; flowers deep or very light blue, in a simple raceme; 
DEAE HICESH SERRE tore clevchs Sei tetere toa a er Seta eae os clioneue Site es c.cva ob webs 8. C. sorediatus. 

Leaves entire; flowers white, in a simple or paniculately compound raceme; branch- 
lets thick and stout, spur-like, very glaucous; fruit warty-roughened; leaves 
SEROHGIY | J-TELVER © a ke soit hie ote onion ears Sole seis oka sae eae 9. C. incanus. 

B. Leaves opposite. 

Fruit with conspicuous dorsal horns; stipule-bases warty or cork-like and persistent; 
flowers in simple umbels. 

Erect shrubs. 
ORES RLS PP Ne UESe VETIELEO arte aia o a.c eo ais wave s.ere bo wieseis Teese « cle\e'a's 10. C._cuneatus. 
Flowers blue; leaves finely spinose-dentate on the upper half....... 11. C. rigidus. 
Flowers blue (or white); leaves rather coarsely spinose-dentate. ; a 

eet ArCHletS eet ay) PECMCeIS: CITIES IONS s cialor= 2 s.0,0 che, « =v iis senile oiale/e.o 018 12. C. jepsonit. 
Branchlets reddish or brownish; pedicels 5 to 7 lines long...... 13. C. purpurea. 

Low-spreading shrub; flowers blue; leaves coarsely few-toothed toward the apex...... 
14. C. prostratus. 

1. C. velutinus Dougl. Large shrub 8 to 12 ft. high, the branches mostly 
ascending; odor very sweet and heavy; leaves elliptic or ovatish, rounded or 
subcordate at base, finely glandular-serrate, pale and strongly 3-nerved beneath, 
varnished above and frequently of a rich chocolate-brown, 114 to 3 in. long, 
on petioles 14 in. long or less; panicle 2 to 3 in. high; flowers white, 2 lines 
broad; capsules smooth, lobed at top, nearly crestless, sticky-glandular. 

Mt. Shasta; Modoe Co.; and the northern Sierra Nevada. Often called 
Snow Brush. Var. LAEVIGATUS T.& G. Subarborescent; leaves glabrous, light 
green; inflorescence more ample; fruit somewhat crested—Mt. Tamalpais, Mt. 
St. Helena and northward in the Coast Ranges to Mendocino and Humboldt cos. 

2. C. integerrimus H. & A. DerER-BRUSH. Tall shrub, 10 to 15 ft. high; 
twigs green or at length purplish, subangular when young; leaves deep green 
above, paler beneath, oblong-elliptic, obtuse, mostly acute at base, entire, 14 
to 1 in. long; inflorescence simple and about 2 in. long, or compound and 
about 4 in. long, or in fruit twice as long, equaled by the leafy (or often 
nearly leafless) peduncles; flowers white (sometimes blue or pink); capsules 
nearly globose, lobed, smooth, crestless——(C. californicus Kell.) 
Common in the Yellow Pine belt of the Sierra Nevada or immediately 

below it. Found in the Santa Cruz Mts., Mayacamas Range and frequent 
northward to Mt. Shasta. June-July. Favors good soils. 

3. C. thyrsiflorus Esch. BLUE BLossom. Shrub 5 to 8 ft. high or becom- 
ing a small ungainly or pole-like tree up to 15 to 25 ft. high; leaves green 
on both surfaces, elliptical or oblong-ovate, strongly 3-nerved beneath, the 
margin mucronate-serrate or serrulate with somewhat impressed teeth, 1 to 214 
in. long, 6 to 10 lines broad; inflorescence a panicle of somewhat corymbose 
racemes, 11%4 to 234 in. long, mostly long-peduncled, with leaves subtending 
1 or 2 of the lower racemes; bractlets ovate, acuminate, 214 lines long; flowers 
blue or sometimes varying to white; capsules globose, black, smooth, little 
lobed, 2 lines in diameter. 

Abundant near the coast, following strictly the Redwood belt: Santa Lucia 
Mts.; Monterey; Santa Cruz Mts.; San Francisco; Marin Co. to Del Norte 
Co., thence north to Washington. Sometimes forming flat mats on ocean bluffs. 
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Feb.-Apr. Also called ‘‘Mountain Lilac,’’ ‘‘California Lilac’’ or simply 
‘*Lilae.’’ Appears in great abundance on logged Redwood lands. 

4.. C. parryi Trelease. Parry Lizac. Spreading shrub, 4 to 6 ft. high; 
branchlets angular and, when young, tomentose, the l-year-old ones reddish; 
leaves pinnately veined, narrowly to broadly oblong, 34 to 1% in. long, dark 
green above, loosely tomentose beneath, the margin denticulate, seemingly 
entire because soon revolute and thus concealing the teeth and also the lateral 
supplementary nerves; petioles 2 lines long; panicle oblong or distinctly 
broader below, 1 to 3 in. long, on sparsely leafy peduncles twice as long; 
flowers blue; capsules globose, smooth, 2 lines in diameter. 

Mountain slopes: Napa and Mt. Hood ranges to western Mendocino and — 
Humboldt. The most handsome species of the genus when in full flower in — 
May. Grows up to 18 ft. high in the Redwoods near Camp Grant. 

5. C. foliosus Parry. Low shrub commonly dense at base, with horizontally 
spreading or diffuse branches 2 to 4 ft. long; bark of main stem bright green; 
branchlets rather long and straight and rather ascending; lightly pubescent, 
especially on the branchlets; leaves broadly oblong, undulate or somewhat 
infolded longitudinally, 3 or 4 (or the larger 6) lines long, frequently with 
smaller ones fascicled in their axils; upper surface dark green, lower glaucous, 
the teeth of the margin bearing conspicuous glands; petiole distinct but very 
short; peduneles rather long, bearing a globose or short-oblong raceme % to 
1 in. long; flowers blue, 1 to 114 lines broad; capsules 114 lines broad, smooth, 
crested. 

Rather common in the seaward and middle Coast Ranges north of San 
Francisco Bay: Mt. Tamalpais; Sonoma; Howell Mt.; Mt. St. Helena, and 
northward through the Redwood belt of Mendocino Co., where pure thickets 
occur near Kennys, some of the individuals up to 16 ft. high. Apr.-May. 

6. C. dentatus T. & G. Low densely branched shrub with reddish brown 
branchlets, the young twigs tomentose; leaves elliptical or narrower, rounded 
at both ends or appearing retuse or subtruncate from the infolding of the 
apex, dark brown and waxen on the upper surface, light colored and pubescent 
beneath, papillate on and near the margin, 2 to 6 lines long; inflorescence 
subglobose, very tomentose; flowers blue; capsules slightly crested, scarcely 
lobed, 2 lines in diameter. 

Santa Cruz Mts. to Monterey. 
7. C. papillosus T. & G. Habit of the last and differing little from it; 

leaves often slightly cordate at base, the whole upper surface closely glandular- 
papillate, 1 in. long or less, sometimes as much as 2 in. long; inflorescence 
more oblong, about 1 in. long; peduncles naked, solitary or clustered; capsules 
rather less than 2 lines in diameter. 

Santa Cruz Mts. south to the Santa Lucia Mts. 
8. C. sorediatus H. & A. Erect shrub 4 to 7 ft. high with rigid divaricate 

branchlets; branchlets sparingly villous, at length olive-color or purplish; leaves 
ovate or elliptic-ovate, green above, paler and slightly pubescent beneath with 
appressed hairs, glandular-denticulate, 4% to 1 (or 11%) in. long, on petioles 
a line or two long; racemes 1 or 2 (terminal or subterminal) on each branch- 
let, ovate or broadly oblong in outline, 14 to 1 in. long; flowers blue or almost 
white; capsules lobed, crested, 2 to 214 lines in diameter. 
Common in the Coast Ranges, at flowering time often coloring the north 

canon sides: Vaca Mts.; Mt. Hood Range; Howell Mt.; Mt. Tamalpais; Oak- 
land Hills; Mt. Diablo; and southward. Mar.-Apr. 

9. C.incanus T. & G. Shrub 8 to 12 ft. high with very white-glaucous 
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branches and branchlets, the latter more or less modified into thick stout thorn- 
like spurs; leaves elliptic to ovate, acute or obtuse, rounded at base, light 
colored above, strongly 3-nerved and whitish or pale beneath, 1 to 1% in. 
long; petioles 2 or 3 lines long; inflorescence finely velvety, 2 or 3 in. long 
or less; flowers white; capsules thickly warty, shallowly lobed at top, 21% lines 
in diameter. 

Brushy openings or peaks in the Redwood belt from the Santa Cruz Mts. 
to Mt. St. Helena and northward through the Redwoods of Mendocino and 
Humboldt cos., less common or absent eastward in the ‘‘ Bald Hills’’ country. 
Called ‘‘ White Thorn’’ in southwestern Humboldt. 

C. CORDULATUS Kell. Snow Brush. Low flat-topped spreading shrub, with 
whitish twigs and spinose branchlets; leaves broadly elliptic, cuneate to sub- 
cordate at base, 6 to 9 lines long, dark green above, minutely puberulent; 
flowers white, in short racemes.—Sierra Nevada, very abundant at 6000 to 
9000 ft., forming open thickets. 

10. C. cuneatus Nutt. Buck Brusu. Rigid divaricately branched shrub 
of a gray-blue hue, 5 to 8 ft. high; bark whitish; branchlets stout and short, 
those on a branch often very unequal and frequently interruptedly disposed; 
leaves oblong-obovate to broadly obovate, entire, green above, paler beneath, 
4 to 6 (or 11) lines long, on very short petioles; umbels 6 to 9 lines broad; 
pedicels 2 to 4 lines long; flowers white; capsules slightly oblong, 214 lines 
long, with three short erect horns. 

ery abundant on dry or rocky slopes in the higher Coast Ranges and in 
the Sierra Nevada foothills, either isolated, or gregarious and one of the 
constituents of the chaparral. Also called Blue Brush. Chaparral consists of 
Manzanita, Pickeringia, Buck Brush, Scrub Oak or similar shrubs which form 
impenetrable and extensive thickets clothing densely the higher slopes and 
ridges of the Coast Ranges, and the foothills and middle altitudes of the 
Sierra Nevada. Mar.-Apr. 

11. C.rigidus Nutt. Shrub 4 to 6 ft. high, rigidly and _ intricately 
branched; leaves opposite and crowded, cuneate-obovate, mostly retuse, firm 
but rather thin, soon nearly glabrous on both surfaces, the apical half finely 
spinose-dentate, 2 to 6 lines long, nearly sessile; stipules conspicuously warty; 
flowers bright blue; capsules a little larger than in no. 10. 

Rare: Mt. Tamalpais and Bolinas Ridge to Monterey. 
12. C. jepsonii Greene. Rigid erect shrub about 4 to 5 ft. high; branch- 

lets short, stubby, gray; leaves elliptic-oblong, spiny-toothed, undulate-margined 
or somewhat infolded longitudinally, 4 to 9 lines long; stipules small; flower- 
clusters small, the pedicels 2 or 3 lines long; flowers white or blue, exhaling 
a musky odor. 

Mt. St. Helena; Howell Mt.; Marin Co. Feb.-May. 
13. C. purpurea Jepson. Erect shrub 4 or 5 ft. high with brownish or 

reddish branchlets; leaves very thick, orbicular, 1 in. long or less, glabrous, 
shining and light green above, paler beneath with a closely appressed tomen- 
tum, coarsely and pungently toothed all around; stipules very large; flowers 
large, purple; pedicels 5 to 7 lines long; fruit unknown. 

Napa Range. May. Nearly allied to C. crAssiroLius Torr. (San Diego 
Co. northward to the Santa Inez Mts.) which has elliptic-obovate leaves with 
more finely toothed or subentire revolute margin, the upper surface roughened, 
the lower surface densely white tomentose; capsules subglobose, with 3 stout 
suberect horns near the top, 3 to 4 lines in diameter. 

14. C. prostratus Benth. Manata Marts. Branches prostrate, rooting, 
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thickly matting the ground; branchlets often reddish, at first pubescent; leaves 
green on both surfaces, glabrous or finely flocculent-pubescent beneath, thick — 
and firm, cuneate-obovate, coarsely and pungently 3-toothed at the apex, and 
commonly with 1 or 2 similar teeth at or above the middle; flowers blue; fruit 
globose, not lobed, with 3 large wrinkled horns on each valve and 3 inter-— 
mediate crests, 3 to 4 lines long. 

Sierra Nevada, where it is common, covering the ground with broad green 
patches in the Yellow Pine (Pinus ponderosa) woods; Mt. Shasta; southward 
in the North Coast Ranges through the Yollo Bolly Mts. and Snow Mt. to 
Cobb Mt. where it passes into the following: Var. DIVERGENS Brandegee. 
Low serambling shrub with horizontally spreading, trailing or almost procum- 
bent branches; leaves more dentate-spinose than in the type, almost sessile, 
4 to 6 lines long; flowers blue; capsules about 3 lines in diameter, with the 
horns more lateral—Mt. St. Helena; Sonoma; Marin Co.; Santa Cruz Co. 
May. 

THYMELAEACEAE. MeEzEREUM FAMILY. 

Our deciduous shrubs with simple entire alternate leaves and no stipules. 
Flowers perfect, with corolla-like shallowly 4-cleft calyx. Stamens inserted 
upon the calyx, twice as many as its lobes. Corolla none. Ovary superior, 
l-celled; ovule 1, pendulous. 

1. DIRCA L. L&sTHERWOOD. 

Flowers in fascicles from buds containing flowers and leaves. Seales of the 
bud yellowish or whitish, silky, forming an involucre to the flowers, caducous. 
Calyx slightly oblique, tubular below, expanded into a short throat -above. 
Stamens 8, 4 exserted, the alternate shorter, inserted at the base of the 
throat. Style slender, exceeding the stamens. Fruit drupe-like, reddish. 
(Classical Greek name of a celebrated fountain in Boeotia, the plants 
growing in moist places.) 

1. D. occidentalis Gray. WersTeRN LEATHERWOOD. Erect shrub 2 to 4 
feet high, with very tough stems and leathery bark; leaves oval or obovatish, 
1144 to 2 inches long; flowers yellow, in clusters of 2 or 3 from lateral and 
terminal buds, nodding; calyx 4 lines long. 

Coast Ranges near the sea: Santa Cruz, ace. Dr. Anderson, Pilarcitos, 
C. T. Blake, 1893, and north to Marin Co., ace. Greene. Oakland Hills (type 
loc. Dr. J. M. Bigelow), north slopes in canons. Feb.-Mar. 

VITACEAE. VINE Famtmy. 

Woody plants, mostly climbing by tendrils. Leaves in ours simple, alternate. 
Flowers small, regular, greenish or whitish, in a compound thyrse. Calyx 
minute, the limb mostly obsolete and truncate. Petals 5 (4 or 6), valvate, 
caducous or early deciduous, the stamens as many and opposite them. Fruit 
a 2-celled berry. Seeds with a thick and bony testa. Embryo minute, in 
a tough endosperm. 

1. VITIS L. Grape. 
Leaves opposite the tendrils or flower clusters. Tendrils at least once 

branched. Calyx-tube filled with the disk, which bears the stamens and 
petals. Ovules 2 in each cell. (Classical Latin name.) _ 

1. V.californica Benth. CALIFORNIA WILD GRAPE. Leaves roundish, 
tomentose, especially beneath, the tomentum in age floeculent, 2 to 5% in. 
broad, coarsely or minutely dentate, cordate at base with open or closed 
sinus, slightly or not at all lobed, or frequently with a sinuately 3 to 5- 
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lobed leaf at the next node above or below an unlobed one; fruit purple, 
with a bloom, 3 to 5 lines in diameter. 

Along streams throughout the Coast Ranges, Sacramento and San Joaquin 
valleys, and Sierra Nevada foothills. Climbing trees, especially Oaks and 
Cottonwoods, and frequently killing such by covering them with its drapery 
of leaves. Very fragrant at flowering time (May-June) with a pleasant 
sweet odor. Main trunk sometimes 1% ft. in diameter (Col. C. C. Royee, 
Chico.). 

MALVACEAE. Matuow Famtny. 

Herbs or soft-woody shrubs with mucilaginous juice, tough fibrous inner 
bark, and usually stellate pubescence. Leaves alternate, simple, palmately 
veined and commonly lobed, stipulate. Flowers commonly perfect, some- 
times polygamous or dioecious, regular. Calyx with 5 lobes, valvate in the 
bud, often with an involucel of bractlets at base, persistent. Petals 5, 
twisted in the bud. Stamens indefinite, hypogynous, monadelphous in a 
column or tube around the pistils, the petals inserted on the base of the 
tube. Pistil 1, composed of several to many carpels, the superior ovary 
commonly with as many cells as styles or stigmas. Fruit a loculicidal cap- 
sule, or the carpels separating at maturity. 
Anthers scattered along the outside of the tube of filaments; ovary 1, 5-celled; fruit a 

meee Ara CRIS TI te dee Mayet olay at ene! alee oi sual Sis hie sy Finda Blelaye. ib,'s) Be efane <6 ya 1. Hz1piscus. 
Anthers borne in a cluster at the top of the tube of filaments; carpels several, crowded 

and united around a central axis, separating at maturity. 
Styles stigmatic lengthwise on the inside; herbs. 
Pees UIStINCE, INSeLECd Of) tHe Calyx. 2. sc ne succtwtic cee eeecasavsacceees 2. MALva. 
Braetlets none, “or One and inserted at base of calyxX....... 050 cccee ce 3. SIDALCEA. 

Styles with terminal stigma; bractlets slender or even filiform. 
Flowers roseate, rose-purple or white; mostly shrubs or suffrutescent plants........ 

; 4. MALvasTRUM. 
HMiowers cieaim-color:, dows) Geciimbertt + NED .:. hess as c¥e\ale eis, alent al wie sie wieielwee 5-2 Sian 

1. HIBISCUS L. RosE-Matiow. 

Stout herbs. Flowers showy, in ours solitary on the subterminal peduncles. 
Involucel consisting of numerous slender bractlets. Stamen column with 
anthers scattered along the upper part but naked at the truncate 5-toothed 
summit. Ovary 5-celled with 2 to many ovules in each cell. Capsule loculi- 
cidal. (Greek name for the Marsh Mallow, used by Dioscorides.) 

1. H. californicus Kell. Stems pubescent, cane-like, 3 to 7 ft. high; leaves 
cordate, dentate, acuminate, 214 to 3 in. long from the summit of petiole to 
apex of leaf, and about as broad; petioles 114 or 2 in. long; bractlets and 
valves of capsule ciliate; peduncles 2 or 3 in. long, jointed near the middle, 
united with the petiole at base; calyx campanulate, cleft to the middle, con- 
spicuously nerved at maturity and filled by the capsule; corolla white or 
roseate, with deep crimson center, 3 to 4 in. long; capsule exceeding 1 in. 
long; seed minutely papillate. 

Low marshy places along the Sacramento and San Joaquin rivers. 
LAVATERA ASSURGENTIFLORA Kell. Tree Mallow. Shrub with ample maple- 

like leaves and showy rose-colored axillary flowers subtended by a 2 to 3-lobed 
involucel; anthers scattered; fruit a depressed whorl of smooth carpels.—Com- 
monly cultivated at San Francisco and said to be naturalized. 

2. MALVA L. MALLow. 

Ours annuals or biennials. Involucre of 3 distinct bractlets, inserted on the 
base of the calyx. Calyx cleft to the middle into 5 broad lobes. Petals whitish 
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or rose-color, obeordate or emarginate. Style-branches 10 or more, subulate. 
Fruit a depressed whorl of carpels, separating from the central axis when ripe 
as l-seeded achene-like nutlets, which are round-reniform and completely filled 
by the seed. (Greek malache, soft, on account of the emollient properties. — 
Ours naturalized Old World weeds of waste places.) : 

Petals much surpassing the calyx. yes 
Carpels not reticulate, \puberulent;on back. 2. 2.05. 3c. sncen- ste ee Ae ee rotundifolia. 
Carpels glabrate at maturity, rugose-reticulate on back, the margin entire or obscurely 

denticulate; calyx-lobes mostly closed over the mature fruit.......... 2. M. boreaits. 
Petals slightly longer than the calyx; carpels rugose-reticulate on back, the margin winged 

and denticulate; calyx-lobes spreading or erect.........-..-.«s. 3. M. parviflora. 

1. M. rotundifolia L. Dwarr Mautow. Sparsely hispidulous or hirsute; 
stems slender, procumbent, 1 to 2 ft. long, from a large deep root; leaves 
rounded, erenate, slightly or searcely at all 5 to 7-lobed; corolla surpassing the 
calyx, pale blue; carpels 14 or 15, puberulent, not reticulated on the back or at 
least not obviously so. 

Waysides and old gardens at Berkeley. Summer and autumn. 
2. M. borealis Wallm. Butt Mattow. Habit and foliage like the pre- 

ceding, but herbage often more hairy; pedicels tending to be reflexed in fruit; 
bractlets ovate or lanceolate; calyx-lobes mostly closed over the mature fruit; 
corolla pinkish, 5 to 6 lines long, surpassing the calyx; carpels dorsally rugose- 
reticulate or even somewhat favose, the margin entire or obscurely denticulate. 
Common at Berkeley and other Bay towns, flowering during the summer 

into early winter. 

3. M. parviflora L. CHEESE-WEED. Widely branching, 1% to 3 ft. high; 
petioles and ascending branches stellate-hairy on the upper side, glabrous 
below; leaves roundish in outline, with a red spot at base of blade, shallowly 
7-lobed, 5 in. broad or less, on petioles twice as long as the blade; flowers in 
rather close axillary clusters; bractlets linear; corolla pinkish with notched 
petals, 214 lines long, slightly longer than the calyx; calyx commonly spreading 
under or about the mature fruit; carpels about 11, sharply rugose-reticulate 
and pubescent on the back, the margin winged and denticulate. 

Very common in waste places, especially near dwellings in the interior val- 
leys; flowering in spring and early summer. All of our species are ealled 
‘*Cheeses’’ by children on account of the peculiar fruit. Useful as a dry 
fodder when dead ripe. 

3. SIDALCEA Gray. 

Herbs. Leaves rounded and either crenate, crenately incised, parted or 
divided, or palmately lobed. Flowers in terminal spikes or racemes, either 
perfect, gynodioecious (i. e., with perfect and pistillate flowers on separate 
plants, the pistillate flowers being smaller and with sterile stamens) or 
dioecious. Corolla purple, rose-pink or white. Bractlets in ours none, rarely 1. 
Petals emarginate or truncate. Stamen-tube with double series of terminal 
free filaments, the filaments of the outer series often distinctly below the 
filaments of the inner series; filaments more or less united into sets. Fruit 
consisting of 5 to 9 carpels, commonly beaked. (Sida, a genus of this family, 
and Alkea, ancient name for a mallow, alluding to the appearance and rela- 
tionship of these plants.) 

Leaves round in outline, at least some (usually the upper) pedately parted or divided;. 
flowers in ours rose-pink or purple.—EUuUSIDALCEA. 

Petals truncate or merely retuse; annuals except no. 4. 
Carpels rugose-reticulate on back and 

Beakless; pubescence both stellate and hispid-pilose, especially on calyx; bracts 
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foliaceous, palmately divided into filiform segments......... 1. S. diploscypha. 
Tipped with a soft and hairy, at length deciduous beak; flowers minutely bracteate; 

herbace.- mainly stellate-pubescent... .. < sc2- ccis access ot enews 2. S. hartwegii. 
Carpels longitudinally grooved or striate-nerved on _ back. 

Siendenanntials stipules) listo, 2aliness long. .25 sis..58 os ntGes ort a ee araes 3. S. sulcata. 
Site perennials stipules 3) TOL OwlimeSy LONG). severe’ 4.0 sre 4 shs o.6 <1e.0-0 1 oe Bee 4. S. calycosa. 

Petals deeply emarginate; perennials. 
Raceme mostly loose, terminating a simple stem; flowers gynodoecious; carpels slightly 

PATMMOSE-TELIGIALe, lal x, -Pdtol ep oMenchy ciciie eos avai, ole" sich Sisliess 4 ave S ats 5. S. malvaefora, 
Stem commonly branching, the terminal spikes dense; flowers perfect; achenes 

SMG Ot ONT HACK as «cla es SNe re eis Loe tel otsuchanstavereise sd aa alee Sie, sos Sau 6. S. oregana. 
Leaves vitiform, angulately 5 to 7-lobed, none parted or divided; flowers white; perennial.— 

HESPERALCEA. 
Flowers dioecious or subdioecious; spikes short and dense, panicled; carpels smooth.... 

7. S. malachroides. 

1. §S. diploscypha (T. & G.) Gray. Annual, erect and simple, or more 
robust and branching, 7 to 20 in. high, pilose-hispid, and also with a minute 
stellate pubescence; radical leaves more or less deeply crenate, the cauline 
parted and 2 to 3-cleft, the bracteal filiform divided; flowers on short pedicels 
in umbellate clusters at the ends of the branches; calyx-lobes lanceolate-sub- 
ulate; petals nearly 1 to 144 in. long, minutely erose-denticulate; filaments of 
the outer series united nearly to the summit into sets of 5 to 10; carpels nearly 
orbicular, dorsally reticulated; receptacle at separation of the achenes marked 
by as many obtuse longitudinal processes as there are carpels. 

Open valley fields or low hills: Sacramento Valley; Coast Range valleys from 
Humboldt and Sonoma ¢os. southward to Mt. Diablo and Newark. May. Var. 
MINOR Gray. Flowers tending to be disposed in lax spicate racemes; corolla 
with a dark purple center, about %4 in. long; carpels rugose.—Sacramento 
Valley. 

2. §S. hartwegii Gray. Slender annual, sparingly branched, about 1 ft. 
high, sparsely stellate-pubescent or almost glabrous below, but scarcely or not 
at all hispid; leaves pedately 5 to 7-divided into linear entire divisions or the 
lower with broader trifid divisions; flowers few in a short spike; filaments of 
the outer series closely approximating the inner, more or less united in pairs 
or sets as in the perennial species; corolla rose-purple, 6 to 8 lines long; carpels 
strongly incurved, favosely rugose-reticulated. 

Sierra Nevada foothills: Butte Co. to Calaveras Co. (and Mariposa Co. ace. 
to Syn. Fl.) North Coast Ranges near Rutherford. May. 

3. §. suleata Curran. Annual, slender, unbranched, or sparingly branched, 
11 to 14 in. high; leaves small (mostly %4 in. long or less), the lower crenate, 
the upper divided into about 6 often narrowly linear divisions; stipules 1 to 2 
lines long; raceme spike-like or loose, few-flowered; calyx purplish, sparingly 
hairy, its lobes narrowly ovate, acuminate; corolla 8 or 9 lines long. 

Petaluma; northern Sierra Nevada foothills. May-June. Perhaps too near 
the next. 

4. §. calycosa M. E. Jones. Perennial; rootstocks creeping, branched; 
stems green or purplish, very succulent, decumbent and rooting freely below, 

‘a 1% to 2% ft. high; herbage glabrous below or sparingly hirsute above; rad- 
ical leaves 3 to 4 in. broad, crenately but shallowly incised; cauline leaves 

= divided into about 8 or 9 broadly cuneate divisions; stipules round or ovate, 
acuminate, or obtuse and toothed, green or purple, 3 to 6 lines long; flowers 
in terminal short spikes; calyx rather densely covered with sandy-brown hairs, 

4 its lobes ovate, acuminate, 3 to 6 lines long; corolla 1 in. long, lilac; carpels 
' grooved in the back or with the grooves sparingly interrupted transversely, 

: minutely reticulate on the sides, the slender beak weak but persistent. 
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Pt. Reyes; Sonoma Co. ace. to Syn. Fl.; rarely collected. 
5. §.malvaeflora (Moc. & Sesse) Gray. CHECKER-BLOOM. Stems erect 

(half-deeumbent at the very base), 1144 to 2% ft. high, several from a woody 
perennial root, simple or rarely branched, retrorsely-hispid below with seat- 
tered hairs, above slightly stellate-pubescent; basal leaves crenate or ere- 
nately incised or cleft into cuneate-obovate 2 to 4-toothed lobes; upper leaves 
palmately twice cleft into linear or narrowly oblong divisions; raceme rather 
loose, 3 or 4 in. to 1 ft. long; bracts ovate, herbaceous, often notched at apex; 
flowers of two sorts:—one perfect with large corollas, the other pistillate with 
small corollas; corolla of perfect flowers 8 to 12 lines long, the outer series 
of filaments united for about half their length into sets of 4 or 2, the inner 
filaments mostly distinct; corolla of pistillate flowers 5 to 7 lines long, the 
filaments destitute of good anthers; carpels rugulose-reticulate, at least on the 
sides.—(S. delphinifolia Nutt. and §. humilis Gray.) 

High places of open fields in the valleys and on the plains, or in the foot- 
hills. Apr.-May. Often called Wild Hollyhock. 

6. S. oregana (Nutt.) Gray. Stems few from a stout thick root or woody 
crown, erect, 15% to 3% ft. high, nearly naked above, and either simple or 
paniculately branched; leaves round in outline, shallowly cleft or toothed, the 
lobes obtuse; cauline leaves incisely parted with the lobes toothed or cleft, or 
the uppermost pedately divided into 5 to 7 lanceolate or linear mostly entire 
divisions; spikes dense, oblong, 1 to 2 in. long, long-peduncled; bracts nar- 
rowly linear or subulate; calyx-lobes ovate, acute, about as long as the tube; 
corolla rose-pink, 5 or 6 lines long; carpels semi-orbicular, slightly beaked, 1 
line long, glabrous and smooth, or slightly wrinkled on the sides near the 
dorsal angle. 

High mountains of Sonoma and Napa cos. to Mt. Shasta and northward. 
July-Sept. . 

7. §. malachroides Gray. Stems stout, equably leafy to the summit, sev- 
eral from a perennial root, simple below, ending above in a panicle of white 
flowers in short dense spikes, or the panicle supplemented by some very slender 
peduncle-like branches from the upper axils, each terminated by a spike; 
herbage stellate-hispidulous; leaves palmately but shallowly lobed, unequally 
dentate, 1 to 6 (mostly 2 to 3) in. broad; bracts linear or subulate; calyx- 
lobes ovate, acuminate; staminate flowers with the filaments of the outer series 
united for about 1% their length or less into pairs, or two such pairs slightly 
united by their bases making a set of 4; carpels sometimes present; pistillate 
flowers 3 to 3% lines long, the tube of filaments short, more or less truncate 
and without anthers; carpels 7 to 9, half dehiscent by a dorsal suture. 

Seaboard species from the Santa Lucia Mts. and Santa Cruz northward to 
Humboldt Co. and Crescent City. 

4. MALVASTRUM Gray. Fase MALLow. 
Herbs or shrubs, ours mostly hoary-tomentose or canescent, with commonly 

angular leaves. Flowers solitary or more commonly in narrow subpaniculate 
racemes. Bractlets present (in ours), slender or filiform. Carpels 5 or more, 
1 to 3-seeded, the fruit often dehiscent and 2-valved. Seed ascending. (Malva, 
Mallow, and aster, disparaging Latin suffix, not genuine or true.) 

Flowers solitary on long slender peduncles; petals white or rose-color; annual......... ae 
1. M. exile. 

Flowers in subpaniculate racemes; perennials. 
Herbage densely stellate-tomentose. 4 

Leaves pentagonal or roundish; petals rose-color; suffrutescent......2. M. fremontit. 
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Suawes evare. Delalsy yellow; ShTUbas pis Sos vee ee sey bee Peete neds 3. M. arcuatum. 
Herbage finely stellate-canescent; petals rose-color; shrub........... 4. M. fasciculatum. 

1. M. exile Gray. Herbage with a short stellate pubescence, and often 
with some longer spreading hairs; stems branching from the base, diffuse or 
decumbent, 4 or 5 in. to 1% ft. long; leaves palmately 3 to 5-cleft, the lobes 
commonly laciniately toothed; flowers of different plants of two intergrading 
sorts, one chiefly pistillate with small white or rose-colored corollas (3 to 5 
lines long), the other perfect and with much larger rose-colored corollas (6 to 
10 lines long); calyx with an involucre of 3 slender bractlets; calyx-lobes 
ovate, very slenderly acuminate or even subulate; carpels strongly rugose. 

San Joaquin Valley westward to Monterey Co. and southward to Southern 
California. Apr.-June. (Cf. Zoe, v, 144.) 

2. M. fremontii Torr. Woody at base, stout, 2 to 3 ft. high, densely 
white-tomentose; leaves very thick, round-ovate, shallowly 5 to 7-lobed, cre- 
nate, 2 to 4 in. broad, on petioles 4% to 1 in. long; flower-clusters sessile in the 
axils or short-peduncled, interrupted-spicate at summit of stem; calyx ovate, 
densely and closely woolly, only the tips of the lobes visible, almost equaled 
by the 3 linear-setaceous bractlets of the involucre; corolla rose-color, 7 or 8 
lines long; carpels thin, smooth, promptly dehiscent. 

Mt. Diablo; Corral Hollow. June. Var. CERCOPHORUM Robinson. Calyx 7 
to 9 lines long, its lobes lance-linear and caudate-attenuate, nearly or quite 
equaling the petals—Arroyo del Valle, Alameda Co. June. 

(Greene) Robinson. Shrub 6 to 8 ft. high, with virgate 
ee ates Sosa with a dense or felt-like white tomentum; leaves ovate 
to ovate-orbicular, little or not at all lobed, truncate at base, more or less 
rugose, canescent-tomentose beneath, becoming green above, dentately toothed, 
*%, to 2 in. long, on petioles, % to % as long; flower-clusters sessile in the 
upper axils and at the ends of the branches, forming long interrupted unilateral 
spikes; bractlets linear-filiform, equaling the tomentose calyx; petals rose-color, 
7 to 9 lines long. 

Santa Cruz Mts. from near Belmont to Los Gatos, thence east to Evergreen. 

4. M. fasciculatum (Nutt.) Greene. Shrub 5 to 10 ft. high, with long 
slender wand-like branches; pubescence short and close; leaves round-ovate, 
irregularly or obscurely lobed, crenate, mostly truncate or subcordate at base; 
flowers in sessile or short peduncled clusters, which are loosely paniculate or 
disposed on short branches in a very narrow panicle; calyx-lobes ovate, obtuse 
or with a very short point; petals rose-purple, 5 to 9 lines long; carpels smooth, 
promptly dehiscent.——(M. thurberi Gray. Malva fasciculata Nutt.) 

Dry inner South Coast Range hills; Mt. Diablo; Pacheco Pass and south- 
ward to Southern California. June-July. 

a ela L, 

Ours low yellowish scurfy-tomentose perennial herbs. Pedicels articulated. 
Involucel of 1 to 3 slender deciduous bractlets. Flowers cream-color. Carpels 
1-seeded, indehiscent or splitting into 2 valves. Seeds pendulous. (Greek name 
used by Theophrastus for a species of Water-lily.) 

1. §S. hederacea (Dougl.) Torr. ALKALI MatLow. Stems from deep- 
seated taproots, decumbent, more or less branching, % to 1 ft. long; leaves 
round-reniform or ovate, dentate or serrate, *4 to 2 in. broad, on petioles 14 to 
1 in. long; flowers pediceled, axillary, solitary or in small clusters; calyx- 



STERCULIACEAE. 

lobes acuminate; petals 1% in. long; carpels 6 to 10, tiangaian se ched oh 
a straight edge to the slender axis. 

Abundant in subsaline soils throughout the Sacramento, San Joaquin, and 
South Coast Range valleys. May-Sept. Often a pest in orchards on account 
of its deep-seated roots; called ‘‘ White Weed’? at Elmira. Common on the — 
‘*goose-lands’’ of Glenn Co. 4 

STERCULIACEAE. Srercuuia Faminy. 

Shrubs or trees with alternate leaves and perfect regular or nearly regular 
5-merous flowers. Stamens united at base into a tube. Ovary superior, 5 
(or 4)-celled. Fruit a capsule. 

1. FREMONTIA Torr. an 

Leaves small, often lobed. Pubescence stellate. Flowers showy, short- 
pediceled, solitary and axillary on the branchlets. Stipules caducous. Bract- 
lets 3 to 5, small. Calyx yellow and corolla-like, deeply 5-cleft into round- 
ovate lobes or sepals; these imbricated in the bud, the three inner a little 
larger, all with a rounded and sharply defined short-hairy glandular area at 
base. Corolla none. Stamens 5; filaments united to the middle. Style one, 
elongated, the acute apex stigmatic. Capsule 4 or 5-celled, loculicidally de- 
hiscent. (General John C. Fremont, the Pathfinder of the Rocky Mountains — 
and Sierra Nevada, and _ first United States Senator from California, who 
discovered it.) 

1. F. californica Torr. FLANNEL BusH. Evergreen; loosely branching 
and bush-like, 6 to 10 ft. high, rarely a small tree as much as 18 ft. high; 
branches tough and flexible, with many short leaf- and flower-bearing branch- 
lets or spurs; leaves green above, covered beneath with a dense gray or whitish 
felt, 4% to 1 in. long, or on sterile shoots somewhat larger; petioles short; 
calyx flannel-like, 1144 to 2 in. broad, persistent, the lobes commonly mucronate ; 
capsule ovate, covered with a dense brown felt and with short bristly hairs, %4 

_to 1\ in. long, persistent. 
Rare in our region: near Cow Mt., east of Ukiah, Purdy, to southern Lake 

Co. (Hell’s Half-acre, Platt); Loma Prieta; Wrights. Abundant in the ‘ 
southern Sierra Nevada. Also called ‘‘Leatherwood’’ and ‘‘Slippery Elm.’’ : 

HYPERICACEAE. Sv. JoHN’s Wort FAmIny. 

Ours herbs or slightly suffrutescent plants. Leaves opposite, entire, without — 
stipules and with pellucid dots or dark glands. Flowers perfect, regular and 
hypogynous. Sepals 5 (in ours) or 4, herbaceous, persistent. Petals 5 (in 
ours) or 4, yellow (in ours). Stamens usually numerous, distinct or more or 
less united into 3 to 5 clusters. Ovary superior, 1 or 3-celled. Fruit a sep- 
ticidal capsule. Seed without endosperm, 

1. HYPERICUM L. St. JouHn’s Wort. a 
Leaves sessile. Flowers cymose. Sepals 5. Petals 5, deciduous or marces- 

cent. Styles in ours 3. Capsule conical to globose or oblong. (Ancient Greek 
name. ) 

Annuals; sepals longer than the petals; styles short; capsule 1-celled. 
Erect from the base, more or less branching; stamens’6 f0°42) >... +40 1. H. mutilum. 
Procumbent, forming mats with ascending or erect branches; stamens 15 to 20........ ‘ 

2. H. anagalloides. 
Perennials; petals much longer than the sepals; styles long; capsule 3-celled; stamens 

very numerous. 



ELATINACEAE. 263 

Herbaceous; stems from rootstocks, simple or branched above........ 3. H. formosum. 
Suffrutescent; stems branching from the base.............eceeeeeeeee 4. H. concinnum. 

1. H. mutilum L. Stem mostly simple below and branching above, 10 to 
17 in. high; leaves ovate, 5 to 10 lines long, 3 to 6 lines broad, 5-nerved at 
base, sessile; flowers in leafy cymes at the ends of the branches; stamens 6 
to 12; sepals linear to lanceolate, mostly shorter than the capsule; capsule 
ovate, 11% lines long. 

Shores of the lower Sacramento and lower San Joaquin rivers. Aug.-Sept. 

2. H. anagalloides C. & S. FALSE PIMPERNEL. Commonly forming dense 
mats 6 to 15 in. broad, with ascending or erect branches 2 to 5 in. high; leaves 
lanceolate to ovate or orbicular, obtuse, 5 to 7-nerved at base, 2 to 6 lines long 
and almost as broad; flowers in a leafy paniculate cyme, scarcely 2 lines long; 
sepals ovate or linear-oblong, unequal, longer than the capsules; stamens 15 
to 20. 
Common about springy places and along streamlets in the mountains: Santa 

Cruz Mts.; Lake Co. and northward; Sierra Nevada. July-Aug. 

3. H. formosum H.B.K. var. scouleri Coulter. Stems from running root- 
stocks, slender, simple or branching at summit, 2 to 3 ft. high; leaves ovate 
or oblong, obtuse, conspicuously black-dotted along the margins, sessile by a 
more or less clasping base, 1 in. long or less; flowers in more or less panicled 
eymes; sepals and petals black-dotted similarly to the leaves; sepals 2 lines 
long or less; petals 6 lines long; stamens numerous, in 3 clusters. 

Howell Mt. and northward in the Coast Ranges at the higher altitudes, but 
rare; more common in the Sierra Nevada. 

4. H. concinnum Benth. GoLp-wrre. Stems wiry, numerous from the 
woody crown, forming a bushy plant about 1 ft. high; leaves thickish, lance- 
olate or linear-oblong, acute, inserted by a narrow base, usually folded, black- 
dotted as in the preceding but more scantily, %4 to 11% in. long; flowers 1 in. 
or more broad, in rather close clusters at summit of the stem; sepals ovate, 
mucronate-acuminate, longer than the capsule; stamens numerous, 4 of the 
filaments in each of the 3 clusters distinctly united at base, the others free; 
styles divaricately spreading. 

Dry brushy mountain slopes and ridges: North Coast Ranges; Sierra Nevada. 
June-Sept. ‘‘ Poisons sheep (and even horses and cattle, particularly of a 
white color).’’—Wallace Dinsmore, Marysville. 

ELATINACEAE. WaAtTeErR-wort FaAminy. 

Small annuals with opposite leaves and membranous stipules between them. 
Flowers 2 to 5-merous, small, perfect, symmetrical, solitary in the axils. Sepals, 
petals and stamens all distinct and hypogynous. Ovary with as many cells as 
there are sepals; styles distinct. Capsule 2 to 5-celled, septicidal or the 
partitions more or less persisting with the axis; placentae central. 
Flowers 2 to 4-merous; sepals obtuse, MIE AISA SEPA © ate a po aala 2 a's aisle <u piss 1. ELATINE. 
Flowers 5-merous; sepals pointed or acute, with thickened midrib and scarious margins.... 

2. BERGIA. 

1. ELATINE L. Water-wort. 

Glabrous dwarfs, somewhat succulent, growing in water or in wet places, 
rooting at the nodes. Leaves entire. Flowers 2 to 4-merous. Sepals sub- 
membranous, obtuse. Petals white or whitish. Capsule globose, thin-mem- 
branous, 2 to 4-celled, several- or many-seeded. Seeds striately sculptured. 
(Greek, etymology obscure.) 
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Flowers’ sessile, mostly. 2-me@FfOUS.. sx's:ws = «'s «us 5 poles clo Bares Ineo ae 5 ay oad brachy: ma. 
Flowers short-pediceled, mostly 4-merous...........2ccccecceccccacces at ores 3 

1. E. brachysperma Gray. Mup PurRSLANE. Mostly trie thal 
plants forming little mats (2 or 3 in. across) in wet places or late vernal - 
beds of winter pools; leaves obovate or oblong, narrowed at base, 1 to 2 lines ;- 
long; flowers sessile, mostly 2-merous; capsule bursting irregularly; seed with — 
6 to 7 longitudinal lines and 10 to 12 cross- -bars. 

Walnut Creek and southwestward to the coast. May. 

2. E. californica Gray. Leaves obovate or oblanceolate, the lower ones 
petioled; flowers on short pedicels; sepals and petals 3 or 4, the stamens twice 
as many; seeds curved, with 10 or 12 longitudinal lines and several cross-lines, 

Lower Sacramento Valley; northern Sierra Nevada. 

2. BERGIA L. 

Branching annual, very leafy, with pubescent herbage. Flowers pediceled 
and often fascicled, 5-merous. Sepals pointed or acute, with strong midrib and 
scarious margins. Capsule ovoid, of firm texture, more or less of the parti- 
tions remaining with the axis. (Dr. P. J. Bergius, Swedish naturalist of the 
18th century.) 

1. B. texana (Hook.) Seubert. Diffusely branched, 6 to 12 in. high; 
stems glandular-pubescent; leaves obovate or oblanceolate, tapering at base, 
serrulate at apex, 1% to 1% in. long; sepals 2 lines long, equaling or exceeding 
the whitish petals; stamens 5 or 10. 

Sacramento and San Joaquin valleys. 

FRANKENIACEAE. FRANKENIA FAMILY. 

Ours low perennial herbs or somewhat suffrutescent plants, with opposite 
entire leaves and no stipules, perfect flowers, a 1-celled superior ovary with 
2 to 4 parietal placentae, and seeds with a straight embryo. 

1. FRANKENIA L. 

Leaves small, crowded and fascicled in the axils. Flowers sessile, solitary, 
or by the reduction of the upper leaves to bracts becoming somewhat eymose. 
Calyx tubular, furrowed or almost prismatic, 4 or 5-toothed. Petals 4 or 5, 
appendaged at the very base of the blade, the appendage decurrent on the 
claw. Stamens in ours about 6 (4 to 7), hypogynous, exserted from the tube. 
Style in ours 3-cleft, included. Capsule linear, angled, included in the per- 
sistent calyx, 2 to 4-valved, the seeds attached by filiform funiculi to the 
margins of the valves. (John Franke, Swedish Professor at Upsala, the first 
author who treated of Swedish plants.) 

1. F. grandifolia C. & S. Avwkatil-HeatH. Erect or diffuse, slightly 
woody at base, 8 to 13 in. high, glabrous or somewhat pubescent or short- 
hirsute, particularly at the nodes; leaves obovate to linear-oblanceolate, 3 to 
6 lines long, with revolute margins, sessile or short-petiolate, the opposite pair 
mostly united by a somewhat membranaceous sheathing base; calyx 3 lines 
long, narrow-cylindrical, with acute teeth; petals slightly irregular, pinkish, 
exserted 1 to 1% lines, with oblong blade erose at summit; filaments some- 

times slightly dilated below the middle; seeds numerous. 
Common along the sea-shore, in salt- mudivalbeat and on alkaline plains of the 

interior. June-Oct. Called Yerba Reuma by Spanish-Californians. 
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CISTACEAE. Rock-rose FAaminy. 

Low shrubs but ours herb-like or barely suffrutescent. Flowers complete, 
regular, hypogynous. Sepals 5, persistent (2 smaller, wholly on the outside 
and bract-like). Petals 5, ephemeral. Stamens indefinite. Ovary superior, 
l-celled with 3 parietal placentae; style one; ovules orthotropus on slender 
funiculi. Capsule 3-valved. 

1. HELIANTHEMUM Pers. 

Leaves alternate, simple, entire. Petals yellow, opening but once. Stamens 
usually numerous, with filiform filaments and short anthers. Style very short 
or none; stigma capitate, 3-lobed. Capsule 1-celled or nearly 3-celled by the 
intrusion of the placentae. (Greek helios, sun, and anthemon, blossom.) 

1. H. scoparium Nutt. Mostly suffrutescent at base, erect, 1 to 2 ft. high, 
corymbosely much branched, glabrous or nearly so; leaves small, narrowly 
linear, sometimes very few; sepals minutely pubescent, sometimes glandular, 
the inner 2 to 3 lines long, the two outer minute; corolla 5 to 7 lines broad; 
placentae partition-like; embryo slender and much coiled. 

Dry slopes and ridges of the Coast Ranges from Lake Co. to Mt. Tamal- 
pais and southward; not common. Apr.-May. Branches commonly clustered 
and very rush-like, owing to the sparseness, or to the early deciduous char- 
acter of the foliage. 

RESEDACEAE. RESEDA ODORATA L. (Mignonette). Branching annual herb 
with simple alternate leaves and complete irregular inconspicuous flowers in 
racemes; sepals and petals 4 to 7, the latter deeply cleft; stamens indefinite, 
on one side the flower; ovary 1-celled, opening at the top before the seeds 
ripen.—An escape in Marin Co. Very fragrant. 

VIOLACEAE. Vio.etr Faminy. 
Perennial herbs with alternate stipulate leaves and complete flowers. Sepals 

5, persistent. Corolla irregular, consisting of 5 somewhat unequal petals, 2 
upper, 2 lateral and 1 lower, the lower spurred at base. Stamens 5, with 
short and broad filaments bearing the anthers on their inner face and con- 
nivent over the ovary. Ovary superior, 1-celled, maturing into a 3-valved 
capsule with valves placenta-bearing along the middle. Style and stigma one. 
Seeds rather large, with a hard coat and straight embryo in fleshy endosperm. 

1. VIOLA L. VIOLET. 

Peduneles axillary, 1-flowered. Stipules persistent. Sepals unequal, produced 
below the point of insertion into auricles, persistent. Stamens with broad con- 
nectives which are prolonged beyond the anthers, the two lower bearing spurs 
which project into the spur of the corolla. The valves of the capsule bear the 
seeds along the middle, and after dehiscence fold together firmly lengthwise and 
eject the seeds with violence. (Old Latin name used by Virgil.) 

A, Leaves all undivided. 

AC Be einem ae ims ol ioleielelseiere in nid sieie aloig)s/e,e,=) 0 016: 4'e/aln's)'# a /alvie'e\e «sve aig ~ canina, 
Flowers white, or white and yellow and purple; leaves cordate- or triangular-ovate, more 

SPMCeN SACIIFe. Ais nUOInT OU: At; ADEK oss); 4. 5 55 e's aie w ble cre 's.e d'o tee & 5,6 wie aes 2. V. ocellata. 
Flowers yellow. 

Stems erect, short; leaves often oblong; high montane.............. 3. V. purpurea. 
Stems erect, longer; leaves round-ovate with truncate base; low open hills........ 

; 4. V. pedunculata. 
Stems prostrate, stolon-like; leaves round-cordate, rounded at apex, glandular-dotted; 
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_ Redwood belt ......... sob wins bins aie's aia ce gw-e g Me ae fk 
Stems erect, long; leaves reniform-cordate, very broad and long-petioled; wet woods.... 

hah 6. V. glabella. 
B. Leaves divided; flowers yellow. 

Acaulescent; leaves bipinnatifid into narrow segments............e+.ee0> 7. V. douglasii. 
Caulescent; leaves cleft or divided into few to several lobes................ 8. V. lobata. 

1. V. canina L. var. adunca Gray. DoG Vioter. Stems leafy, 2 to 4 in. 
high, leaves round-ovate to elliptic-ovate, the lower inclining to be subcordate, 
obscurely crenate, %4 to 1144 in. long; stipules more or less herbaceous and 
lacerate; petals violet, turning to red-purple, 6 lines long or less, the lateral 
strongly bearded inside at base, the upper pair with a slight tuft in the middle 
at base; spur much shorter or quite as long as the petals. 

Hilltops in the vicinity of the coast: San Francisco; Pt. Reyes Peninsula. 
Feb.-Apr. 

2. V. ocellata T. & G. WESTERN HEARTSEASE. Stems erect, 5 to 12 in. 
high, from creeping rootstocks; leaves cordate- to triangular-ovate, crenate, 
acute or abruptly acuminate or somewhat pointed at apex, 1 to 2% in. long, 
the radical long-, the cauline short-petioled; stipules small and scarious; ped- 
uncles mostly shorter than the leaves; petals 5 to 7 lines long; two upper 
petals white, violet-purple on the outside; the other petals white or yellow, 
the lateral with a deep purple spot at base, the lower one purple-veined at 
base. 

Shady woods, Monterey and the Santa Cruz Mts. to Mendocino Co.; not in 
the inner Coast Ranges. Mar.-June. 

3. V. purpurea Kell. Mountain VioLet. Plants 3 to 6 in. high; stems 
very short and densely tufted, from a stout vertical root; young herbage 
hirsutulous-canescent; leaves rhombic-ovate or oblong (1 or 2 frequently nearly 
round), dentate or crenate or sometimes nearly entire, *%4 to 114 in. long, on 
petioles 1 to 3 in. long; peduncles surpassing the leaves, 2 to 4 in. long; petals 
yellow, brownish on the outside. 

Coast Range peaks and high mountain ridges: Loma Prieta; Mt. Diablo; 
Napa and Mt. Hood ranges and northward. Also Sierra Nevada. Mar.-Apr. 

4. V. pedunculata T. & G. YeELLOW Pansy. Short-caulescent, the stem 
2 to 6 in. high and ascending, from a thick deep-seated rootstock; leaves round- 
ovate, usually with truncate base, coarsely crenate, % to 1% in. long; petioles 
1 to 2 in. long; stipules foliaceous, narrowly lanceolate, uppermost often 
sparingly incised; flowers large, 1 in. broad, on erect peduncles (4 to 5 in. 
long) much surpassing the leaves; petals golden yellow, the upper dark brown 
on the outside, the others purple-veined within; lateral petals bearded; stigma 
bearded; capsule broadly oblong, 5 lines long. 

Open hills: Vacaville to Berkeley; Lake Merced; and southward in the Coast 
Ranges to Southern California. Mar.-Apr. 

5. V. sarmentosa Dougl. Woop VioLteT. Stems prostrate, stolon-like, 
sparsely leafy; peduncles commonly longer than the leaves, at first scape-like 
and arising from the cluster crowning the stipular-scaly rootstock; stipules 
brown-scarious, ovate-subulate; leaves round-cordate, 4% to 1% in. broad, 
rather shorter than the peduncles, deep green above, often rusty beneath, finely 
crenate, in age brown-punctate; petioles of the cauline leaves 1% to 2 in. long 
or less, of the radical 1 to 7 in. long; petals uniform light yellow, the lower 
a little purple-veined, 4 lines long; spur very short and broad. 

Woods of the Coast Ranges, especially in the Redwood belt; multiplying © 
vegetatively by filiform rootstocks. 
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6. V. glabella Nutt. Stems erect, mostly weak, naked below or nearly so, 
7 to 12 in. high; rootstock horizontal, often branching; herbage glabrous or 
puberulent, bright green; radical leaves reniform-cordate, 114 to 3% in. broad, 
on elongated (4 to 11 in.) petioles, the cauline similar or cordate, on petioles 
4 to 5 lines long; stipules small and thin-membranous; peduncles about 1% 
in. long; petals bright yellow, more or less purple-veined, 6 lines long, the 
lateral ones bearded; spur short and saccate; stigma beardless; capsule oblong, 
4 lines long, abruptly beaked. 

Wet places in Coast Range woods: Monterey and northward. Also Sierra 
Nevada. Mar.-May. 

7. V. douglasii Steud. Acaulescent, the cluster of stems subterranean and 
from a rather deep and short caudex-like rootstock; leaves bipinnatifid with 
long linear or oblong segments; stipules lanceolate, entire or incised; flowers 
usually large, on peduncles (2 to 5 in. long) equaling or exceeding the leaves; 
petals about 6 lines long, orange-yellow, the two upper brownish purple exter- 
nally, the others purple-veined; lateral ones beardless; capsule 3 or 4 lines 
long, acute—(V. chrysantha Hook.) 

Open hillsides in the Coast Ranges and Sierra Nevada. Readily recognized 
_ by its much dissected leaves. 

8. V. lobata Benth. Pine VioLetT. Erect, 4 to 14 in. high, the stems 
naked below; rootstock short, bearing many fleshy-fibrous white roots; leaves 
1 to 2 in. long, ovate or almost round in outline, cordate or truncate at base, 
palmately 3 to 5-cleft or-divided, the lobes entire or somewhat repandly 
toothed, and the lateral usually larger; inflorescence somewhat umbellate; 
peduncles 1 to 2 in. long; petals yellow, purple on the outside; valves of the 
capsule deeply concave-carinate. 

Coast Ranges north of San Francisco Bay, often under Yellow Pine. Mar.- 
Apr. Var. INTEGRIFOLIA Wats. Leaves of similar outline, crenate or with a 
few very coarse teeth, but not at all lobed.—Howell Mt. 

LOASACEAE. Loasa Famtny. 
Herbs with either rough or stinging hairs, and often with white deciduous 

bark. Leaves in ours alternate. Flowers regular, complete. Calyx-tube 
adnate to the 1-celled ovary, its limb 5-lobed. Petals 5. Stamens usually very 
numerous, inserted with the petals on the throat of the calyx. Placentae 2 or 
3, parietal. Fruit a capsule, crowned with the calyx-lobes. 

1. MENTZELIA L. 

Erect annuals. Léaves in age brittle, adhering very tightly to clothing by 
means of barbed hairs. Flowers terminal, solitary or cymose, small or showy. 
Styles 3 or 1. Capsule dehiscent at the summit, few to many-seeded. Seeds 
flat; endosperm scanty. (C. Mentzel, a German botanist of the 17th century.) 

Annuals; capsule linear or clavate; seeds cylindric or angular, wingless. 
Petals mostly 2 lines long or less. 

Floral leaves broad, almost concealing the flowers; seeds much longer than broad.... 
1. M. micrantha. 

Floral leaves very much shorter than the flowers; seeds cubical.....2. M. dispersa. 
Petals mostly 4 lines long or more. 

Capsule linear, hispid; petals pale yellow, 3 or 4 lines long.............. 3. M. affinis. 
Capsule linear- clavate to obconic. 

Petals about % in. long......--.-.---.eeee cere eee dee e ec eseces 4. M. gracilenta. 
Persie ote tee it AGNES COMEH-VEUGW sc oe nine oldie So sie emis cies aiee wee « 5. M. lindley1. 

Biennial; capsule oblong; seeds flat, winged............c2s0eecccens 6. M. laevicaulis. 
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1. M. micrantha T. & G. Rough-hispid, at least above; stems simple be- : 
low, corymbosely and rather compactly dichotomous above; leaves ovate, acute 
or acuminate, serrate or sinuate-toothed, 1 to 2 in. long or the uppermost 
roundish, entire, and 4 to 6 lines long; flowers very small, shorter than or 
scarcely exceeding the broad floral leaves; petals oval or obovate, 11% to 2 
lines long, twice longer than the calyx-lobes; 5 of the filaments (opposite the 
sepals) petal-like with emarginate apex; capsule linear, sharply triangular, 3 
lines long; seeds prismatic with grooved angles, 1 line long, twice as long 
as broad. 

Coast Range hills from the Santa Cruz Mts. to Mt. Diablo. Clear Lake ace. 
to Bot. Cal. 

2. M. dispersa Wats. Stems usually branching, 9 to 13 in. high, osten- 
sibly smooth, pubescent under a lens; leaves oblong or ovatish, 1% in. long 
or less, entire or sometimes toothed; flowers small, approximate near the ends 
of the branches; calyx-lobes 1 line long, little shorter than the petals; petals 
obovate, 2 to 4 lines long; filaments not dilated; capsule linear, 6 or 7 lines 
long; seeds cubical, minutely mottled, rather acutely angled, as broad as long. 

Montane species: Lower Lake grade to Kelseyville; Mt. Diablo. Also 
credited to the Sierra Nevada. 7 

3. M. affinis Greene. Stoutish, simple and leafy below, widely branch- 
ing above, 1 to 3 ft. high; leaves lanceolate in outline, deeply and often 
sharply pinnatifid; flowers 5 or 6 lines broad, numerous but not congested; 
calyx-lobes subulate, 2 lines long; capsule linear, subterete, °4 to nearly 1 in. 
long, hispid with short stiff white hairs; seeds prismatic with grooved angles. 

San Joaquin Valley plains. 

4. M. gracilenta T.& G. Stem green, sparingly branched, or often simple, 
1% to 1% ft. high; leaves narrowly oblong in outline, pinnatifid into broadly 
linear lobes or only coarsely sinuate-toothed; upper leaves sometimes disposed 
to be ovate or lanceolate, somewhat sharply cleft or entire; flowers clustered 
at the summit; calyx-lobes 2 to 5 lines long; petals obovate or oblanceolate, 
rounded or retuse at apex, 4 to 6 lines long, yellow; filaments dilated and 
somewhat united at base; capsule clavate to obconic, 6 to 9 lines long; seeds 
in 3 rows, prismatic, minutely tuberculate, 4 line long. 

Los Angeles northward to Monterey Co. (San Antonio River, Brewer). 
5. M. lindleyiT. & G. Slender, simple or branching, 1% to 4 ft. high; 

leaves ovate to narrowly lanceolate, pectinately pinnatifid or coarsely toothed, 
2 to 3 in. long; flowers axillary and terminal; calyx-lobes 5 to 9 lines long, 
broadly lanceolate, acuminate; petals obovate, abruptly acuminate, golden 
yellow with vermilion base, 1 to 144 in. long; stamens numerous, about three- 
fourths as long as the petals; filaments very slender, about 15 of the outer 
ones with somewhat dilated bases; style one, entire; capsule linear-clavate, 
1 to 14% in. long; seeds irregularly angular, minutely tuberculate. 

Benicia; South Coast Ranges from Niles to Mt. Day, Corral Hollow and 
southward to the region of Mt. Hamilton. May-June. Flowers opening in 
the evening and remaining open during the morning of the next day. Called 
Buena Mujer or ‘‘Good Woman’’ by the Spanish-Californians because the 
leaves stick so tightly to one. 

6. M. laevicaulis (Dougl.) T. & G. Buazine Srar. Stout branching bien- 
nial, 2 to 3% ft. high, with shining white nearly smooth stems; leaves nar- 
rowly oblong or lanceolate, sinuately toothed, 3 to 7 in. long; flowers in elus- 
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ters of 2 or 3 at the ends of the branches, 3 or 4 in. broad, light yellow; calyx- 
segments lanceolate, 1 to 1% in. long; petals 5, broadly oblanceolate, 134 to 
21% in. long, the numerous stamens almost as long; 5 stamens with petaloid 
filaments; capsule oblong, 144 in. long, 3 to 4 lines in diameter; seeds flat, 
winged. ; 

Dry gravelly stream beds throughout the Coast Ranges and Sierra Nevada 
foothills. July-Sept. Flowers open all day. 

DATISCACEAE. Dartisca FAMILY. 

Perennial herbs with alternate and in ours divided leaves. Flowers dioecious 
or in ours the pistillate commonly with a few stamens. Calyx synsepalous. 
Corolla none. Stamens indefinite. Ovary inferior, 1-celled, with 3, parietal 
placentae; styles 3, bifid. Fruit a capsule, opening at the top between the 
styles. 

1. DATISCA L. 

Stout glabrous herb. Leaves divided and more or less incised and sharply 
serrate. Flowers in clusters in the axils of the leafy branches. Calyx of 
staminate flower very short, with 4 to 9 unequal lobes; stamens in ours 8 to 

12, mostly 10; filaments short. Calyx of pistillate flowers with ovoid tube, 
somewhat 3-angled, 3-toothed; stamens (when present) 2 to 4, alternate with 
the teeth. Seeds numerous, small, in 2 to several rows on the placentae. 
(Derivation unknown.) 

1. D. glomerata (Presl.) Brew. & Wats. Duranco Root. Stems com- 
monly clustered, stoutish and somewhat fistulous, erect, branching above, 214 
to 4 ft. high; lower leaves 5 or 6 in. long, nearly as broad, ternately divided, 
incised and serrate, the middle division largest and 3-lobed, the lateral un- 
equally 2-lobed or incised; upper leaves shorter, with 3 lanceolate lobes, the 
lateral very small; staminate flowers in clusters of 3, on pedicels about 2 lines 
long, their calyces less than 1 line long; anthers 2% lines long, nearly sessile; 
pistillate flowers sessile or subsessile, 4 to 7 in a cluster, or somewhat scat- 
tered along short axillary branchlets, their calyces 4 or 5 times as long as 
those of the staminate flowers; styles longer than the ovary. 

Dry stream beds of the Coast Ranges and Sierra Nevada to Southern 
California: Klamath River; Round Valley; Vaca Mts., W. L. J. no. 562; 
lone; Tehipite Valley; Middle Tule River. May. 

CUCURBITACEAE. Gourp Faminy. 
Herbs, mostly tendril-bearing and succulent, with simple palmately lobed 

leaves. Flowers unisexual, the petals united and blended with the calyx. 
Calyx-tube in the pistillate flower adherent to the 1 to 6-celled ovary; stigmas 
2 or 3; placentae parietal or projecting from the axis. Staminate flower with 
5 stamens, 2 of these with 2-celled anthers, the third one with a 1-celled anther. 
Fruit gourd-like, or dry and dehiscent. Seeds large, anatropous, without 
endosperm.—An order of characteristic aspect, well known on account of the 
Muskmelon (Cucumis melo L.), Cucumber (C. sativus L.), Pumpkin (Cucur- 
bita pepo L.), Squash (C. maxima Duch.), Watermelon (Citrullus vulgaris 
Schrad.) and other esculent fruits of cultivation. 

1. ECHINOCYSTIS T. &G. Bic Root. 

Trailing or climbing herbs with branched tendrils and ivy-like but thin leaves. 
Flowers small, greenish or white, monoecious, the staminate in axillary racemes 
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or panicles, the pistillate pedicellate and solitary in the same axils. Calyx- — 
teeth very small or obsolete. Corolla rotate or campanulate with 5 to 7 lobes 
or lanceolate segments. Staminate flowers with the short filaments united and 
the anthers distinct or coherent. Pistillate flowers with capillary staminodia 
or none; ovary globose or oblong, 2 to 4-celled, with 1 to 4 ovules in each 
cell; style very short; stigmas 2 or 3-parted or -lobed. Fruit prickly, some- 
what fleshy or pulpy, at length dry and bursting irregularly on the sides or 
near the apex. Seeds ovoid or broadly oblong, more or less compressed, sur- 
rounded by a marginal line. (Greek echinos, a hedgehog, and kustis, a blad- 
der, in reference to the spiny fruit. Our species are all perennial from ex- 
ceedingly large, often deep-seated, fusiform or globose roots, sometimes as 
large as and not unlike the shape of a man’s body, whence the common name, 
‘*Old Man in the Ground.’’ The germination of the seed is peculiar; see 
Gray, Structural Botany, p. 21.) 

Corolla rotate, dull or greenish white; pistillate flowers without abortive stamens...... 
1. E. fabacea. 

Corolla campanulate, clear white. 
Pistillate flowers with abortive stamens, the pedicels 3 to 6 lines long..... 2. E. marah. 
Pistillate flowers without abortive stamens, the pedicels 1 to 2 in. long....3. E. watsonit. 

1. E. fabacea Naud. Common MAN Root. Stems 12 to 30 ft. long; nearly 
glabrous or rough-scabrous; leaves more or less round-cordate in outline, 2 to 
4 in. in diameter, with a deep and open sinus at base, mostly rather deeply 5 
to 7-lobed, often with acutish segments; staminate flowers many in slender 
simple or compound racemes 314 to 5 in. long, the pedicels 1 to 3 lines long; 
corolla 3 to 4 lines in diameter, of a dull or greenish white; pistillate flowers 5 
to 6 lines broad, destitute of abortive stamens, the pedicels 5 to 9 lines long; 
ovary globose, 2-celled, ovules 1 or 2 in each cell; fruit globose, 2 in. in 
diameter, very densely covered with stout spines 4 to 12 lines long; seeds 
commonly 4, sometimes less, oblong-ovoid, 9 to 13 lines long, 6 lines in 
diameter, surrounded by a shallow groove or darker lines.—(Megarrhiza eal- 
ifornica Torr.) 

The most common species, growing upon open hills or climbing in thickets; 
in some localities still very abundant on rich sandy ridges (high places) of 
interior grain fields: Coast Ranges; Sacramento and San Joaquin valleys. 
The var. AGRESTIS Greene, of eastern Contra Costa Co., is described as having 
smaller fruits with few short spines. E. MACROCARPA Greene (the Chilicothe) 
has a very spiny oblong pod 4 in. long.—Kaweah River basin to Southern 
California. 

2. E. marah Cogn. Hitt Man Root. Stems 4 to 25 ft. long, mostly 
smooth; leaves muriculate-scabrous, especially on the upper surface, or almost 
glabrous, reniform or round-cordate, 3 to 7 in. broad, 2 to 4 in. long, 5 to 
7-lobed with round sinuses; staminate inflorescence 6 to 10 in. long, the corolla 
6 to 7 lines broad, clear white; pistillate flowers with abortive stamens (stam- 
inodia), the pedicels 3 to 6 lines long, or in fruit to 1% in. long; ovary 
ovate, 2 or 3-celled; ovules 1 to 4 or more in each cell, attached to the outer 
side of the cell; fruit ovate-oblong, 2°, to 3% in. long, somewhat attenuate 
at each end, particularly at apex, nearly smooth or muricate with short weak 
spines; seeds horizontally placed, nearly round, flattened, about 1 in. long, 
rather less than 1% in. thick.—(Megarrhiza marah Wats.) 

Hills of Marin, Alameda and Contra Costa cos., often climbing over shrubs 
and trees. 
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3. E. watsonii Cogn. Stems slender, not succulent, 4 to 8 ft. long; herb- 
age nearly glabrous, glaucous; leaves orbicular-cordate with nearly closed sinus 
or broadly reniform, 2 to 4 in. broad, rather broader than long, deeply 5-lobed, 
the lobes broader above and sinuately toothed or lobed; staminate panicle 
slender, often few-flowered, the flowers small (about 1144 to 2% lines in 
diameter), white; pistillate flowers 3 to 5 lines broad, without abortive stamens, 
on slender pedicels 1 to 2 in. long; ovary smooth or somewhat muricate; fruit 
nearly globose, 1 to 114 in. in diameter, somewhat naked toward the summit 
or covered all over with weak and very slender spines about 114 lines long, 
2-celled, 2-seeded; seed not flattened, 7 to 9 lines long, 6 lines thick. 

Vaca Mts., otherwise unknown in the Bay region. Sierra Nevada. 

CucursBiTta L. Gourd. Stems prostrate, vine-like, scabrous; flowers large, 
yellow, solitary; filaments distinct; fruit a smooth globose gourd. C. FOETI- 
DISSIMA H.B.K. Calabazilla. Stems many feet long; leaves triangular-cor- 
date or sub-cordate, 4 to 8 in. long; calyx-tube % in. long; corolla 3 to 4 in. 
long; gourd 3 to 4 in. in diameter.—Southern California to San Joaquin Co. 

: C. PALMATA Wats. Mock Orange. Leaves palmately 5-cleft; calyx-tube 1 in. 
long; gourd 3 in. in diameter.—Southern California to San J oaquin Co. 

LYTHRACEAE. Loose-Strire FAmMIny. 

Herbs with opposite or alternate entire simple leaves. Flowers perfect, 
axillary or whorled. Calyx tubular, free from but enclosing the ovary, 4 to 
6-toothed, sometimes with accessory teeth in the sinuses. Petals 4 to 6, in 
serted with the stamens on the calyx. Stamens in ours 4 to 8. Ovary and 
capsule in ours 2 to 4-celled; style 1; stigma capitate (in ours).—Punica 
granatum L. (Pomegranate) is in cultivation. 
Flowers subsessile or pediceled, solitary in the axils; calyx cylindrical; leaves alternate... 

; : ; 1. LyTHRUM. 
Flowers sessile in the axils, 2 to 4 in a whorl; calyx in fruit globose; leaves opposite.... 

2. AMMANNIA. 

1. LYTHRUM L. LOooseE-strRire. 

Slender herbs, with 4 or 5-angled stems. Leaves sessile, in ours alternate. 
Flowers solitary in the axils, purple or whitish. Calyx cylindric or subcyl'n- 
dric, 8 to 12-ribbed, its 4 to 6 teeth thin, erect, smaller than the greenish 
accessory ones which are at first spreading and later erect. Petals 5 or 6, 
the stamens in ours as many. Capsule oblong or cylindrical, 2-celled. (Greek 
luthron, blood, applied either on account of the color of the flowers or the 
styptic properties of certain species.) 

Flowers distinctly pediceled; corolla 2 or 3 lines long; bright purple; perennial.......... 
; } 1. L. californicum. 

Flowers subsessile; corolla 1 line long or less, pale purple or almost white. 
. SAE SOURS ole eel gl in els a aa iaia on =, ain a bom nso one 03's 5c Oe Dee GOSMEBLUS. 
4 EE OR Be ea ee a 3. L. hyssopifolia. 

1. L. californicum T. & G. Common Loose-strire. Stoloniferous peren- 
nial; stems erect, paniculately branching above, 2 or 3 or even 6 ft. high; 
leaves broadly or narrowly linear, the upper ae to lanceolate, the lower 
to ovatish-oblong, all more or less auricled, % to 2 in. long; flowers distinctly 
pediceled; calyx narrowly vase-shaped or in fruit clavate, 214 to 314 lines long, 
its accessory teeth sharply acute; petals round-obovate, 2 to 3 lines long, bright 
purple. 
Common in low valley and marshy lands and about springs in the moun- 

tains: Milpitas, Dr. R. J. Smith; Newark; Suisun. June-Sept. 
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2. L. adsurgens Greene. Stoloniferous perennial; branches 5-angled, de- 
ecumbent or assurgent, 1 to 3 ft. long; herbage pallid, slightly succulent; calyx 
cylindric, 2% lines long, 12-ribbed, the ribs in maturity widening and thick- 
ened below; accessory teeth minute, subulate; petals pale purple or almost 
white, minute. 

Low wet places at West Berkeley and in Santa Clara Co. (Muhl. iii, 76.) 
Perhaps a robust perennial variety of the next. 

3. L. hyssopifolia L. Annual; stems slender and simple or with several 
branches from below the middle, 4 to 9 in. high; herbage pale, glabrous; 
leaves linear or oblong, 3 to 7 lines long; flowers subsessile in the axils; calyx 
cylindric, 2 lines long; petals 1 line long or less, pale purple or whitish. 

Dry hillsides or hollows of the Coast Ranges, preferring slightly alkaline 
localities: Knights Valley grade and Howell Mt. southward to New Almaden. 
Aug.-Sept. Also on the north Atlantic Coast and in Europe. 

2. AMMANNIA L. 
Glabrous annuals with mostly 4-angled stems. Leaves opposite, sessile or 

narrowed to a short-petioled base. Flowers purplish, 2 or more in each axil. 
Calyx campanulate (in fruit globose or nearly so), the tube 8-ribbed, 4-toothed 
and usually with small accessory teeth in the sinuses. Petals 4, purplish, small 
and deciduous, or wanting. Stamens 4 to 8. Capsule globular. Sse 
Ammann, a German botanist of the 18th century.) 

Iueaves: sessilé ‘by “abroad auricled: base. >: sv: sc): ~ ceicteee's ole ore > iia a erate fe A. coccinea. 
Leaves tapering at base, sometimes short-petioled...........c0cececeeceees 2. A. humilis. 

1. A. coccinea Rottb. Erect, simple or branching below, 4 to 14 in. high; 
leaves horizontally spreading, broadly linear or somewhat narrowed towards 
the apex, 1 to 2 in. long, sessile by a broad auricled base; flowers in whorls of 
2 to 5; ealyx in flower narrowly campanulate, strongly 8-ribbed, in fruit dis- 
tended and the ribs less obvious; capsule 2 lines long.—(A. latifolia L.) 

Low lands along interior rivers: Cache Creek; lower Sacramento River 
islands; San Joaquin River. 

2. A. humilis Michx. Smaller; leaves linear-oblanceolate, tapering at base 
(not auricled) and sometimes short-petioled; flowers 1 to 3 in each axil; 
accessory teeth of the calyx sometimes as long as the proper teeth; capsule 
dehiscent septicidally. 

Stockton. 

ONAGRACEAE. EVENING PRIMROSE FAMILY. 
Annual or perennial herbs with simple leaves sometimes lobed or divided. 

Flowers complete, symmetrical, the parts in 4s (rarely in 5s or 2s), borne in 
spikes or racemes, or solitary. Calyx-tube adnate to the ovary, the petals and 
stamens inserted at its summit. Stamens twice as many as the petals or as 
many. Pollen commonly cobwebby. Ovary wholly inferior, 4 (sometimes 5 
or 2)-celled; style always single; stigma-lobes as many as the cells of the 
ovary, or stigma capitate. Fruit a capsule or rarely indehiscent. Seeds mostly 
small, naked or with a tuft of hairs at apex (coma); endosperm none.—An 
order of showy plants with a large representation in western America. 
Parts of the flower in 4s or 5s; fruit a capsule (indehiscent in no. 1). 

Tube of the calyx not produced beyond the ovary, the limb divided down to the ovary 
and persistent on it after flowering. 

Petals 5, % in. long or more; fruit at length reflexed..............-- 1. JUSSIAEA. 
Petals none oy faynates. Fit ‘CTOCH ists nied. 6s sw ecess soebiaeans 2. LupwiGIA. 
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Tube of the calyx produced beyond the ovary, the limb with the free portion of the 
calyx-tube deciduous after flowering; parts of the flower always in 4s; ovary 

4-celled. 
Seeds with a tuft of hairs at one end. 

Flowers large; corolla and calyx scarlet..........+seeeeeeeeees 3. ZAUSCHNERIA. 

Flowers small; corolla white or purplish............eeeeeeeeeeeees 4. EPpImLoBiIuM. 
Seeds naked. ; 

Flowers purple, rose-color or white, never yellow. 
Calyx-lobes erect or ascending; petals small or minute........ 5. BorsDUVALIA. 
Calyx-lobes reflexed or the tips remaining united and turned to one side in 

anthesis. 
Petals distinctly clawed, often much lobed. 

Stamens 8; calyx-tube short, obconical..........-2--s eee eeeees 6. CLARKIA. 
Stamens 4; calyx-tube elongated, filiform.............. 7. EUuCHARIDIUM. 

Petals sessile, not lobed except in G. bilcba; stamens 8.......... 8. GOoDETIA. 
Flowers yellow or (in two species) white..... 12... et et ee eee eee 9. OENOTHERA. 

Pee tne HOWeL 311 252 Peete Die WKS syefe lore. ay 2 oie yola ciplareie nla 0 6 Stew nleiele-s se 10. CrRCAEA. 

1. JUSSIAEA L. 
Glabrous perennial herbs, ours aquatic or of muddy shores. Leaves alter- 

nate. Flowers yellow, solitary in the axils, pediceled. Calyx-tube elongated, 
not produced beyond the ovary, its lobes 5. Petals 5. Stamens twice as many. 
Fruit (in ours) 5-celled. Seeds very numerous. (Bernard de Jussieu, who 
founded the natural system of classification.) 

1. J. californica Jepson. YELLOW WATER-WEED. Stems 1 to 6 ft. long; 
leaves oblong to obovate, % to 2 in. long, the floating ones elliptic or orbicular 
and with longer petioles; calyx-lobes lanceolate, 14%4 in. long; petals broadly 
obovate, 6 to 7 lines long; fruit woody, cylindric, 10 lines long, indehiscent, 
at length reflexed and the calyx-segments deciduous from the mature fruit; 
fruiting pedicel 14 to *%4 in. long; seeds large for the order, with a very thick 
tough outer coat; cotyledons elliptic, caulicle very short.—(J. repens var. 
californica Wats.) 

Rivers, streams and lakes, Coast Ranges east to the Sierra Nevada foothills, 
especially common in the tide sloughs of the lower Sacramento and San 
Joaquin rivers. : 

2. LUDWIGIA L. FaALseE LOoSsE-sTRIFE. 

Aquatic or marsh perennial herbs, with the aspect of the preceding, but the 
leaves opposite, parts of the flower in 4s, and the petals often absent. Stamens 
as many as the petals and alternate with them. Ovary broad at apex and 
usually flattened, or crowned, with a conical style-base. Capsule 4-celled, 
dehiscent by lateral slits or terminal pores. Seeds minute. (C. G. Ludwig, 
1709-1773, Professor of Botany at Leipsic.) 

1. L. palustris Ell. Water PuRSLANE. Glabrous, stem 6 to 12 in. long; 
leaves obovate, acute or acuminate, narrowed at base into a rather long petiole, 
the whole leaf 8 to 12 lines long; petals none, or minute and reddish; capsule 
erect, broadly oblong, 11% lines long, more or less 4-sided or -angled, with a 
narrow longitudinal band of tubercles on each side. 
Muddy shores: Healdsburg; Clear Lake. Aug. Fr.Sept. Capsule yellowish, 

the persistent sepals green. 

3. ZAUSCHNERIA Presl. 

Low perennials with alternate leaves (the lowest opposite) and large scarlet 
Fuchsia-like flowers. Calyx above the ovary colored like the corolla, its tube 
funnelform with a globose base (nectar-bearing within), and appendaged 
within at the most constricted portion with several erect and deflexed scales, 
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Petals inserted on the throat of the calyx and rather shorter than its erect 
lobes, obcordate or 2-cleft. Stamens 8, exserted, colored like the corolla; 
anthers linear-oblong, attached by the middle. Style long and exserted; stigma 
4-lobed. Capsule linear, obtusely 4-angled, 4-valved and imperfectly 4-celled. 
Seeds oblong, with a tuft of hairs at the apex. (M. Zauschner, a Bohemian 
botanist, one time Professor of Natural History in the University of Prag.) 

1. Z. californica Presl BALSAMEA. Stems decumbent or erect, about 1 
ft. high, woody at base, the herbage more or less villous or woolly; leaves 
oblong to linear-lanceolate, 4% to 1% in. long; flowers 1% to 2 in. long; 
calyx-lobes 4 lines long. 

Dry stream-beds of the Coast Ranges, particularly on benches, or on rocky 
ridges, slopes, or cliffs. Aug.-Oct. Used as a vulnerary in rural medicine by 
Spanish-Californians. Var. LATIFOLIA Hook. Often nearly glabrous; leaves 
broadly ovate to ovate-lanceolate, conspicuously feather-veined.—Mt. Diablo 
range and middle altitudes of the Sierra Nevada. 

4. EPILOBIUM L. WitLtow Hers. 

Erect herbs; annual, perennial by creeping rootstocks, or propagating in 
the autumn by offsets. Leaves opposite or alternate. Flowers purple, rose- 
color or white, borne in racemes. Petals 4, often emarginate or bifid. Stam- 
ens 8, the 4 alternate shorter. Stigma oblong or 4-lobed. Ovary long and 
narrow, 4-celled. Capsule 4-valved. Seeds numerous, the summit bearing a 
tuft of long hairs (coma). (Greek epi, upon, lobus, a pod, and ion, a violet.) 

Flowers small; petals notched or obcordate, not opening beyond funnelform; -capsule 
rather prominently ribbed or angled. 

Perennials; coma mostly persistent. 
Leaves mostly alternate; petals 1% to 2% lines long. 

Glabrous below; inflorescence white-pubescent...............0. 1. E. californicum. 
Pubescence. chiefly: glandulaf. 5.5% dec ok weg hs te er tee ne oe 2. E. adenocaulon, 
Silky pubescent throughout... .casces Ne kee wees Were eee 3. E. holosericeum. 

Leaves mainly opposite; petals 3 to 5 lines long. 
Tomentose; flowers exceeding the reduced upper leaves.......... 4. E. watsonit. 
Glabrate below, glandular-pubescent above; flowers scarcely surpassing the terminal 

TEAVES. «was wine lainpunnis beaten pit ates eee ne ee ee 5. E. franciscanum. 
Annuals; stems with shreddy bark at base; coma very deciduous. 

More or less pubescent, % to 1 ft. high; petals emarginate.......... 6. E. minutum. 
Glabrous or glandular, 1% to 5 ft. high; petals deeply 2-cleft...... 7. E. paniculatum. 

Flowers large; petals entire, opening nearly flat, 5 to 7 lines long; capsule terete; 
PErenrials! ves eas Civie Meas ws Wiehe oe ee meee ele ee oe La ae eee 8. E. angustifolium. 

1. E, californicum Hausskn. Slender, 3 to 4 ft. high, glabrous below, 
the inflorescence and buds rather coarsely white-pubescent; leaves lanceolate 
or oblong-lanceolate, remotely serrulate, 3 to 4 in. long or less, short-petioled ; 
flowers few; pedicels of mature fruit slender, occasionally equaling the floral 
leaves; capsule nearly glabrous. 

Fort Ross, Wrangell; common in low ground on the lower Sacramento 
River. 

2. E. adenocaulon Hausskn. var. occidentale Trelease. Three to 4 ft. 
high, remotely leafy, finely glandular-pubescent, especially on the strict 
branches; leaves triangular-lanceolate, 2 in. long or less, denticulate, short- 
petioled, passing into the small floral ones, these acute at both ends; flowers 
small; petals 1 to 1% lines long; capsule slender, short-pediceled. 

About springs in the mountains and moist places in the valleys: Napa Val- 
ley; Lake Co.; Suisun Marshes. 

3. E, holosericeum Trelease. Simple below, loosely branched above, 3 to 
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4 ft. high; silky-pubescent or canescent; leaves oblong-lanceolate, low-serrulate, 
narrowed into short petioles, 2 to 4 in. long, those of the flowering branches 
small and seattered; flowers scattered along the elongated branches; petals 2 
lines long, nearly white; pedicels of mature capsules 5 lines long. 

Stream beds in the Vaca Mts.; San Bernardino Co. Aug.-Sept. 

4. E. watsonii Barbey. Plants 1144 ft. high, tomentose-pubescent through- 
out; leaves elliptical, denticulate, rounded to short-winged petioles; flowers 
rose-red, not so crowded as in the preceding, protruding beyond the more re- 
duced and lanceolate upper leaves; seeds coarsely papillate, coma dingy. 

Fort Ross, Sonoma Co.; not known otherwise within our limits. 

5. E. franciscanum Barbey. One to 3 ft. high, glabrate below, glandular- 
pilose above; leaves elliptic- to ovate-lanceolate, serrate, on short petioles, the 
lower opposite, the uppermost often pilose along the midrib; racemes dense, 
the red-purple or pale flowers scarcely surpassing the somewhat reduced bracts; 
capsule 2 to 4 in. long; seeds hyaline, papillate, coma sometimes tawny. 
Muddy margins of lakes and streamlets: San Francisco; Capitola (Muhl. 

ili, 76). No. 2 approaches this, but differs in its smaller and less corymbosely- 
clustered flowers. 

6. E. minutum Lindl. Commonly with diffuse ascending branches, 5 to 
12 in. high, pubescent below; leaves broadly or narrowly lanceolate, entire or 
denticulate, 6 to 9 lines long, veinless; flowers distributed along the stem, 
rose-color or white; petals emarginate, 1 line long; 4 longer stamens equaling 
the style; capsule 1 in. long, pediceled; seeds 1%4 line long or less. 

Dry hills of the Coast Ranges: Los Gatos (Muhl. iii, 116); Mt. Tamalpais; 
St. Helena and northward. May. Var. FroLiosum T. & G. Leaves linear- 
spatulate, with smaller ones fascicled in the axils—Napa Valley; Geysers. 
Var. BIOLETTII Greene. Minutely canescent on the inflorescence; flowers much 
smaller than in the species.—Mill Valley. 

7. E. paniculatum Nutt. Stem very shreddy, simple below, paniculately 
branched above, 11% to 5 ft. high or more; glabrous below, more or less glandu- 
lar above; leaves lanceolate, mostly alternate, with smaller ones fascicled in the 
axils, sharply but minutely denticulate, mostly veined, 114 to 2 in. long; flowers 
few, terminating the almost filiform spreading and nearly leafless branches, 
the bracts almost subulate; petals deeply 2-cleft into linear-oblong lobes, rotate- 
spreading, rose-purple, 3 to 4 lines long; capsule pediceled, about 1 in. long, 
sharply 4-angled and acuminately beaked; seeds 14 to 1 line long. 

Dry ground, everywhere common. July-Oct. 

8. E. angustifolium L. Frre-wEEp. Stems erect, mostly simple from a 
stout root, 2 to 5 ft. high, glabrate below, the inflorescence canescent; leaves 
alternate, lanceolate, nearly entire, 4 to 6 in. long, the lateral veins confluent 
in submarginal loops; flowers large, in long racemv's with small slender bracts; 
calyx cleft almost to the ovary; corolla slightly irregular, lilac-purple; petals 
5 to 7 lines long, entire; stamens purple, in a single row, with filaments dilated 
at base; style exceeding the stamens, hairy at base, at first recurved; capsule 
2 to 3 in. long —(E. spicatum L.) 

Seaward Coast Range in Sonoma Co.; common in the far North Coast Ranges 
and Sierra Nevada, appearing in great abundance on forest-burned areas. 
July. Entire inflorescence often purple, especially in the bud. 

E. OBCORDATUM Gray. Six to 9 in. high, with bright rose-colored obcor- 
dately 2-lobed petals and yellow stamens.—Alpine in the Sierra Nevada, 
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5. BOISDUVALIA Spach. ‘ 
Erect annuals with alternate leaves. Flowers small or minute, in leafy _ 

spikes or axillary along the branches. Calyx-tube (above the ovary) short, — 
obeonie, the lobes erect. Petals 4, obovate, sessile, 2-lobed, purple to white. — 
Stamens 8, those opposite the petals shorter; anthers basifixed. Capsule 4- _ 
celled, 4-valved, sessile. (Jean-Alphonse Boisduval, French naturalist and 
physician, author of Flora Francaise.) 

Capsule terete, membranous. : 
Capsule septifragal, the septa wholly persistent on the placental axis, which is thus 

winged site. sid cc's 0 waveltinia o's are wih Wis lee bslalew ieee ee ne Caw nee 1. B. densiflora. 
Capsule loculicidal, the septa adherent to the valves in dehiscence. 

Fioral leaves ovate of oblong... oo. e5 iis sins ee awe sneer ee eee 2. B. glabella. | 
Floral. ‘leaves: ‘linear s'. 30.5. iis cs ere etces wlcie al aici lorsis ol Bist ete cis eee eee 3. B.. stricta. 

Capsule 4-sided, coriaceous; dehiscence unknown..........sccccccoece 4. B. cleistogamd. 

1. B. densiflora (Lindl.) Wats. Erect, 1 to 2 ft. high, branched above; 
leaves lanceolate, 2 in. long, the floral ovate, acute, about 3 to 6 lines long; 
inflorescence spicate, commonly elongated; petals about 2 lines long, about 
twice as long as the lobes of the calyx, and exceeding the subtending leaves; 
capsule 2 lines long, dehiscent; seeds ovate or triangular-ovate. 

Widely distributed in the Sacramento, San Joaquin and Coast Range val- 
leys and among the hills, preferring low ground where water has stood in 
spring pools. Also in the Sierra Nevada. June-Sept. Var. IMBRICATA Greene. 
Bracts densely imbricated, concealing the capsules; spikes commonly very 
long and virgate—Santa Cruz; Marin Co.; Vaca Valley. Var. MONTANUS 
Jepson. Short lateral spikelets numerous below the short terminal spike, each 
spikelet subtended by a narrowly lanceolate bract 1144 to 2 in. long.—Howell 
Mt. 

Var. bipartita Jepson, n. comb. Herbage pale and villous; petals white, 
very deeply parted into 2 unequal lobes, the smaller about 34 the length of the 
other, the open corolla thus seemingly composed of 8 petals, 4 long and 4 
short; capsule villous; seeds few and large.—Arroyo del Valle, Greene. (B. 
bipartita Greene.) 

2. B. glabella Walp. var. campestris Jepson, n. comb. Commonly 
branched from the base, 5 to 9 in. high, with a short scattered pubescence 
or nearly glabrous, the foliage bright green; upper (flowering) portion of 
branches densely imbricated with ovate or oblong denticulate leaves 5 or 6 
lines long, in fruiting stage concealing the capsules; lower leaves ovate-lanceo- 
late, scattered and rather longer, often with flowers in their axils; petals 2 
lines long, purple; stamens opposite the sepals 1% lines long, the alternate 
ones shorter (sometimes with nearly sessile anthers); capsule almost straight, 
pointed at apex, 3 lines long; seeds fusiform, about 60.—(B. campestris Jep- 
son. ) 

Plains of the lower Sacramento and San Joaquin valleys; associated with 
B. cleistogama. May-June. 

3. B. stricta(Gray) Greene. Simple or often diffusely branched from 
the base, 5 to 13 in. high, pilose-pubescent or somewhat canescent; leaves 
linear, 114 in. long or less; petals 1 line long, violet; capsale slender, atten- 
uate, arcuate-recurved, 6 to 7 lines long, not promptly dehiscent. . 

Lower Sacramento Valley, Howell Mt. and Cloverdale (type loc. Bolander) 
southward to New Almaden and the Santa Lucia Mts. June. Frequently 
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flowering from the very base, the branches often with sparse foliage, or the 
foliage strict. 

4. B. cleistogama Curran. Commonly with stout rigid whitish branches 
or rarely simple, 4 to 8 in. high, pilose-pubescent, somewhat glandular, glauces- 
cent; leaves linear or lanceolate, 1 to 1% in. long, remotely denticulate; flowers 
axillary along the branches, the earliest fertilized in the bud and never ex- 
panding, the later light pink; petals 2 lines long, bifid; capsule 4-sided, 
sharply angled, sharply pointed, the septal lines on each side distinct, 5 lines 
long, hard coriaceous, very tardily dehiscent, if ever. 

Elmira, Mrs. K. Brandegee; Antioch; between Oakdale and La Grange, 
Jepson. The shallow vernal pools of the Sacramento and San Joaquin valleys 
are quickly dried up in the first month of summer. After the water has dis- 
appeared these pool-beds support a peculiar flora, one species being the plant 
here described. 

6. CLARKIA Pursh. 

Annuals with brittle stems and alternate leaves. Flowers showy, in ter- 
minal racemes (nodding in the bud). Calyx-tube above the ovary short, ob- 
conical, its lobes reflexed in flower, or remaining united and turned to one 
side. Petals 4, purple or rose-color, with claws, the limb entire or lobed. 
Stamens 8, those opposite the petals often sterile and rudimentary. Ovary 
4-celled; style elongated, the stigma with 4 broad lobes. Capsule linear, or 
attenuate above, straight or somewhat curved, coriaceous, with very smooth 
sides, somewhat 4-angled, 4-valved. Seeds numerous, angled or margined. The 
lower leaves in this and in the two succeeding genera often disappear very 
early. (Captain Clarke of the Lewis & Clarke party, first expedition across 
the Rocky Mts. to the Pacific, 1806.) 

Claw short and broad, much shorter than limb of petal, often toothed...1. C. rhomboidea. 
aim apout.as love as limb of petal, not. toothed... ... 5:06.20. ececeneaccane 2. C. elegans. 

1. C. rhomboidea Dougl. Erect, 1 to 3 ft. high, more or less branching, 
finely puberulent; leaves oblong to ovate, the blades entire, 4% to 114 in. long, 
on petioles 144 in. long, more or less; calyx-tube above ovary 1% lines long; 
calyx-lobes narrowly linear, carinate; petals rose-purple, often purple-dotted 
toward the base, rhomboidal, 3 to 5 lines long, the limb with a short broad 
often toothed claw; filaments with whitish hairy scales at base, those alter- 
nating with the petals with longer scales; capsule sessile or very shortly 
pediceled, commonly somewhat curved, 1 in. long. 

Sierra Nevada and Coast Ranges, from the foothills to middle altitudes. 
May-July. 

2. C. elegans Dougl. Habit similar to the preceding; herbage often red- 
dish; leaves narrowly ovate, sometimes repand-denticulate, short-petioled; 
calyx-lobes broadly linear, plane; petals about 8 lines long, the limb about 
equaling the narrow entire claw, often spreading laterally in pairs; each 
filament with a reddish densely hairy scale at base, most developed opposite 
the short stamens; anthers of long stamens bright crimson, 3 lines long; 
anthers of short stamens commonly white; capsule usually curved, sessile, 7 
to 12 lines long, often hairy. 

Sierra Nevada and Coast Ranges, foothills and middle altitudes. Common. 
May-July. 

C, XANTIANA Gray, of the upper San Joaquin at Fort Tejon, is like C. 
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elegans in calyx character but may be known by its 2-lobed petals with a 
subulate lobe in the sinus.—(C. parviflora Eastw.) 

HETEROGAURA CALIFORNICA Rothrock. Annual; petals purple, 2 lines long; 
4 of the 8 stamens sterile; ovary 4-celled; fruit indehiscent, with one seed 
in each cell—Sierra Nevada. Nearly allied to Clarkia. 

7. EUCHARIDIUM F. & M. 

Small annuals with showy flowers. Calyx-tube linear-elongated or almost 
filiform above the ovary. Petals 3-lobed. Stamens 4, not appendaged at 
base; those opposite the petals wanting. Otherwise like Clarkia. (Greek 
eucharis, pleasing.) 

Petals. 3-lobed,. the. lobes. nearly equall..0. . dis sapmaes nec oe nee ee 1. E. concinnum. 
Petals fan-shaped and obcordate, a linear or spatulate lobe proceeding from the deep 

sinus and exceeding in length the lateral lobes, which are several times larger...... 
2. E. brewert. 

1. E. concinnum F. & M. Simple below or diffusely much branched 
from the base, % to 2 ft. high, nearly glabrous; leaves broadly to narrowly 
oblong; calyx-tube above ovary 8 lines long; calyx-lobes crimson, linear- 
lanceolate, 9 lines long, abruptly recurved from the middle; petals rose-purple, 
7 to 12 lines long, cuneate-obovate, 3-lobed, the middle broadest but little 
larger than the lateral; filaments not at all or searcely dilated at base or 
apex, the anthers recurved after dehiscence and sparsely short-ciliate; capsule 
sessile, nearly straight, %4 to 1 in. long; seeds short subeylindric, pointed at 
one end, the other end oblique and margined with a dense row of short teeth. 
—(Clarkia concinna Greene.) : 

Wooded districts of the Coast Ranges at middle altitudes, rarely in the 
lowest foothills: Humboldt Co. to Santa Barbara, especially common in the 
Bay region. May-June. The three upper petals are commonly approximate 
and ascending, the lower one opposite these and declined, thus making a cor- 
olla which is physiologically irregular and as if bilabiate. 

2. E. breweri Gray. Branches few and spreading, 5 to 9 in. high; calyx- 
tube above ovary 1 to 1% in. long; petals a most beautiful luminous pink, 
fan-shaped and obcordate, about 1 in. long, the rather deep sinus with a 
linear or spatulate lobe proceeding from it which surpasses the large lateral 
lobes; filaments clavate- or globose-dilated at apex; anthers linear, brick- 
red, 3 lines long, conspicuously ciliate; style much longer than the stamens; 
stigmas white; capsule stout, sessile, straight, 144 in. long; seeds as in the 
preceding.—(Clarkia breweri Greene.) 

Loose-shale slopes, San Carlos Range north to Mt. Hamilton, Mt. Day and 
Loma Prieta; also near the Geysers, Sonoma Co. (=C. saxeana Greene). Rare 
and somewhat local species. The filaments and style are colored like the 
petals. The flowers diffuse a most delicate fragrance, recalling the honey- 
suckle of old-time gardens. 

8. GODETIA Spach. , 

Mostly erect annuals with narrow shortly petioled or sessile alternate leaves. 
Flowers showy, red, purple, ecream-color or nearly white, opening during the 
day, disposed in leafy racemes or spikes, the inflorescence sometimes reduced 
to but few flowers or a single one. Calyx often colored, its lobes reflexed in 
anthesis, or united and turned to one side; calyx-tube obeonie or funnelform. 
Petals 4, commonly broad and entire, sometimes notched or 2-lobed. Stamens 

a. 
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8, those opposite the petals shorter; anthers basifixed. Capsule linear, rarely 
ovate, 4-sided or terete, mostly longitudinally ribbed, 4-celled, 4- valved. Seeds 
in 1 or 2 rows, more or less cubical or elongated, often obliquely pointed at 
one end, the opposite end more or less obliquely truncate; chalaza central 
and the edges margined. (C. H. Godet, 1797-1879, author of ‘‘Flora de 
Jura.’ ’) 

A. Flowers loosely spicate; capsule mostly terete, sometimes ribbed.. 

Buds nodding; calyx-lobes remaining united and turned to one side under the open flower 
1. G. biloba. 

Buds usually erect. 
Calyx-tube long (2% to 5 lines), the lobes remaining united and turned to one side 

under the open flower; capsule not ribbed. 
Flowers loosely spicate- paniculate; capsule shortly attenuate at apex...2. G. amoena. 
Flowers spicate or on short slender branchlets of the single main stem; capsule thick, 

Fultiagvemrctt oral DORE et cte totem cl arare rei aiei ace alesis tay ciel e's feicl cleverevetelaid eye ateinteteceves a 0G: blasdalei. 
Calyx-tube short (1 to 1% lines), the lobes usually distinct; capsule more or less 

ribbed. 
Capsule long and slender, not strongly ribbed; spikes usually long and flowers 

SEAELCL EC trata are ore hie is eneeiers cieccis avo ote Moen oie a ciate slate ens 4. G. quadrivulnera, 
Capsule short and thick, strongly ribbed, hairy; spikes short or at least not loose...... 

F ; 5. G. goddardti 
B. Flowers in dense clusters; capsule 4-sided, 8-ribbed. 

Petals 5 to 11 lines long. 
Ovary hairy; petals pale crimson with a dark blotch at apex........... 6. G. purpurea. 
Ovary glabrous; petals rose-red, without blotch..................eee-- 7. G. arnottii. 

Petals large, 1% to 1% in. long; north coast of California.............. 8. G. grandiflora. 

1. G. biloba (Dur.) Wats. Freely branching, 1144 to 2 ft. high, or on 
poor soil or in exposed situations frequently simple and less tall; leaves oblong- 
lanceolate or linear, 1%4 to 2 in. long, entire or remotely denticulate, the lower 
on long slender petioles; buds nodding, narrowly ovate, commonly abruptly 
tipped with a slender point; calyx-lobes united and turned to one side in 
anthesis, purplish brown, the tips not free in the bud; petals broadly cuneate, 
emarginate or with a deep v-shaped notch at apex, 5 to 11 lines long; capsule 
4-sided, weakly 8-ribbed, 5 to 7 (11) lines long, on pedicels 1% to 1 line long; 
calyx-tube with a dense ring of short white hairs at the mouth. 

Sierra Nevada foothills, 1500 to 2000 ft.; northern Contra Costa Co. 
2. G.amoena (Lehm.) Lilja. SuMmMMER’s DarRLinG. Erect, simple or more 

commonly branching, 1 to 3 ft. high; leaves linear to lanceolate, narrowed 
at base to a petiole or sessile, 1% to 2 in. long (or with smaller ones fascicled 
in the axils), the uppermost half-conduplicate and curved; buds erect, rarely 
drooping; calyx-lobes united and turned to one side in anthesis but usually dis- 
tinct at base, less commonly wholly distinct, 6 to 11 lines long, their tips not 
free in the bud; petals lilac-crimson or red-pink, often with a darker central 
splotch and base, abruptly narrowed to a short claw, 7 to 11 lines long; 
stigmas yellow, linear, 1144 to 3 lines long; ovary canescent, sessile or very 
shortly pediceled; capsule teretish, not ribbed, tapering very slightly to each 
end, 1 to 1% in. long. 

Near the coast from the Santa Cruz Mts. north to British Columbia. Very 
common and showy on shady banks or bushy hillslopes in San Mateo Co., Oak- 
land Hills and Marin Co. July-Aug. 

G. BOTTAE Spach. Tall; flowers pink or light crimson, showy, on pedicels 14 
to 11 in. long; stigmas oblong or elliptic but united at base so as to form a 
swollen somewhat cup-shaped apex to the style-——Monterey Co. and southward to 
Southern California. 

3. G. blasdalei Jepson. Stem erect, often stout, simple or with slender 
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short strict branches, 2 to 3 ft. high, soon leafless except above; leaves ob- 
long to linear-lanceolate, acute, 144 to 1% in. long; herbage puberulent; 
flowers essentially like those of the large-flowered form of G. amoena, but 
petals notched at apex or even deeply bilobed; ovary thick below middle, taper- 
ing to base, and also to apex something like a rifle cartridge; capsule canes- 
cent, thick, terete, rather short (6 to 8 lines long), on pedicels % to 2 in. 
long. = 

Pt. Isabel to Oakland, perhaps now extinct in Alameda Co. First collected 
by Douglas but the exact locality unknown. 

G. PARVIFLORA Jepson. Diffusely branching from the base, the branches 
numerous and wiry; calyx in bud 4-sided and tips free, the lobes in anthesis 
commonly distinct; calyx-tube pinkish, long and slender (2% to 5 lines long), 
usually longer than the ovary and commonly swollen slightly at the summit of 
ovary; petals cuneate-obovate, rose-red, 4 to 71% lines long; style nearly or 
quite equaling the petals; stigmas purple, elliptic, somewhat united at base; 
capsule teretish, rather strongly curved.—Monterey Co. June. 

G. VIMINEA (Dougl.) Spach. Erect with showy flowers; calyx-lobes lanceolate, 
acuminate, primly reflexed; calyx-tube 21%4 to 51% lines long; petals purplish or 
crimson, with a large purple spot in center or at apex; stigmas purple, linear- 
oblong; capsule 4-sided, with 2 ribs on each side, or those of the lateral faces 
obscure or wanting.—Sierra Nevada foothills and north to Oregon. 

4. G. quadrivulnera (Dougl.) Spach. Erect, simple or with simple 
branches from below the middle, % to 1% ft. high; herbage pubescent or 

puberulent; lowest leaves obovate or oblong, 5 to 11 lines long, the. upper 
narrowly or broadly linear, the uppermost lanceolate and somewhat condupli- 
eate, % to 1% in. long; flowers remote; calyx-lobes usually distinet and re- 
flexed (in the earliest flowers sometimes united and turned to one side) ; 
petals lilae or pale crimson, usually with a spot at the top, 2% to 5 lines long; 
ovary canescent to densely villous; stigmas purple, short-oblong; capsule 
sessile, sharply 4-sided, the sides smooth or obscurely ribbed, often rather 
strongly beaked, 1% to 1 in. long. 

Open hillsides, Coast Ranges and Sierra Nevada foothills, the most common 
species. May-June. 

5. G. goddardii Jepson. Simple or sparingly branched, 1 to 2% ft. high, 
foliage and buds as in preceding but spikes not so lax; petals pink-crimson or | 
purple-crimson, with or without dark crimson spot at apex, 2%4 to 6 lines 
long; calyx-lobes primly reflexed, in pairs or quite distinct; capsule sessile, 
almost glabrous or canescently puberulent, terete, 8-ribbed, and with 8 dis- 
tinct but small nerves which are median and at the sutural angles, 4 to 7 
lines long.—(G. albescens var. micropetala Jepson, lst ed. p. 334, in part.) 

Dry hills of the Coast Ranges: Redwood Creek (Humboldt Co.); Napa 
Range; Fish Ranch (Contra Costa Co.). 

6. G. purpurea (Curtis) Don. Typically simple and usually stoutish, 4 
to 2 ft. high, the flowers capitately congested at the summit or disposed in 
the upper axils of the leafy stem, the single flowers sometimes replaced by a 
cluster of 2 to 4 and borne on very short branchlets; herbage minutely pubes- 
cent; leaves ovatish-oblong or oblong, obtusish or merely acute, the upper 
oblong-lanceolate or lanceolate, entire or remotely denticulate, sessile or very 
shortly petioled, % to 1% in. long; buds commonly pilose, their ealyx-tips but 
slightly free; calyx-tube 2% to 3% lines long; petals broadly cuneate, trun- 
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eatish and eroded at apex, 5 to 10 lines long, light crimson, usually with a 
wedge-shaped darker spot in middle at apex; stigmas oval, purple; ovary shaggy 
villous or ecanescent; capsule 4-sided, sessile, stoutish and mostly short, 5 to 7 
(or 11) lines long, shaggy or merely pubescent, 8-ribbed; seeds faintly granu- 
late on sides. 

Dry open valleys: Sacramento ard San Joaquin valleys south to Southern 
California; South Coast Ranges. May. 

7. G. arnottii (T. & G.) Walp. Simple, 6 to 14 in. high, wholly glabrous; 
leaves thickish, rhomboidal-ovate to oblong or oblong-lanceolate, entire or spar- 
ingly denticulate, 5 to 1% in. long, subsessile; buds glabrous, their calyx-tips 
free; flowers congested in a terminal head; calyx-tube 11% lines long; petals 
rose-red, with whitish base, orbicular, entire, 6 lines long; stigma whitish or pale 
crimson; ovary deeply grooved, quite glabrous; capsule teretish, 8-ribbed, 6 
lines long.—(G. lepida var. arnottii Wats.) 

Sandy-clay plains of the Sacramento Valley in Solano Co. The Douglas 
plant (type) has a minutely puberulent ovary; exact locality unknown. To 
be looked for between Monterey and San Luis Obispo. 

G. SPARSIFOLIA Jepson. Simple or branching at the base, 11 in. high; 
flowers collected in a dense and leafy terminal cluster, the stem sparsely leafy 
below; leaves linear-oblong, acute, %4 to 1\% in. long, sessile; herbage pubescent 
or pilose, the deeply grooved ovary densely hairy; sepals distinct, calyx-tube 
narrow, 114 lines long; petals oblong-ovate, purplish with a spot towards sum- 
mit, 5 lines long; stigma almost entire, purple; style as long as the long 

_ Stamens, about half the length of the petals; capsule unknown.—San Joaquin 
Valley at Tracy, Benj. Cobb. 

8. G. grandifloraLindl. Dwarfish but stout, simple, or with short slender 
branches above the base, 8 to 12 in. high, very leafy; herbage minutely strigu- 
lose; leaves oblong, tapering strongly to apex and to the short petiole at 
base, 3%, to 11%4 in. long; buds very large, 14 to 1% in. long, the calyx-tips 
not free; flowers in a short spike or dense cluster of short subterminal branch- 
lets; petals cuneate-obovate, retuse at apex, 14% to 1% in. long, rose-red 
with a deeper flush or blotch in centre; stigmas yellow, linear, 3 lines long; 
capsule canescent, thick and short, %4 in. long, strictly sessile; seeds in two 
rows in each cell—(Oenothera whitneyi Gray.) 

North Coast from Duncan Mills, Harford, to Shelter Cove, Bolander. 
Prized in cultivation, the garden flowers 4 or 5 in. across. 

9. OENOTHERA L. 
Herbs with alternate leaves. Flowers yellow or white, often turning green- 

ish or reddish. Calyx-tube prolonged beyond the ovary, mostly deciduous, 
the lobes 4, reflexed. Petals 4. Stamens 8, equal, or those opposite the 
petals shorter, mostly versatile, sometimes basifixed. Capsule chartaceous to 
woody, often contorted or sp‘rally coiled, 4-celled, 4-valved, dehiscent, in ours 
sessile. Seeds many, in 1 or 2 rows in each cell, naked. (Greek oinos, wine, 
and therea, pursuit, name given by Dioscorides to some now unknown plant, 
the roots of which were eaten to incite desire for wine.) 

A. Calyx-tube linear or filiform, much prolonged beyond ovary. 

Caulescent; calyx-tube linear. 
ICE EMCO MANN SOLETITIIANS aoe 5 cis 'c- oie /oiclal aie nc ove we aievs o.e's|s 10. 0.0.04 0 oloie 1. O. grandiflora. 
Flowers white; low plants. 

Biennial; calyx-tips not free in the bud...........sc00 eecsceccesde O. trichocaly-x. 
Mereniiat med S-SRITee, 11) LHe DIG sare ce cieeos 0 bcbieaca wvswecisneds 3. O. californica. 
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Acaulescent; calyx-tube filiform; flowers yellow. ‘ , 
Perennial; leaves ovate or oblong, acute; petals 6 lines long or more...... 4. O. ovata. 
Annual; leaves linear; petals 3 to 4 lines long.:.......ccscccscecces 5. O. gracilifiora. 

B. Calyx-tube obconic, little prolonged beyond ovary. 

Caulescent; flowers yellow. 
Capsule sharply quadrangular, much contorted or spirally coiled; flowers turning 

greenish; radical leaves in a rosette or tuft. : 
Maritime species; procumbent or prostrate. 

Pétals 3. to.5 lines long. o.<. i... cuss: tou «sictaeeh« oLne eae 6. O. cheiranthifolia. 
Petals 1 to. 2 ‘lines ‘long. ¢ 6. s:c\sisield kp on hls s Sells s Wiel a eee 7. O. micrantha. 

Interior species; erect or suberect; petals 1 line long................ 8. O. hirtella. 
Capsule not contorted or only slightly, linear, terete, % line wide or less; radical leaves 

none. 
Petals 1 to 2 lines’ long; anthers: mites <i jce steals cls’s «0+ o-uie wisi onaietenete 9. O. strigulosa. 
Petals 2: to 3: lines long; anthers versatile ii ss\./cieieieslc le crm eee sielslerete nine 10. O. dentata. 

1. O. grandiflora Ait. EVENING Primrose. Biennial, erect, usually sim- 
ple, 2 to 4 ft. high; herbage canescently puberulent and often hirsute; leaves 
ovate to lanceolate, 4 to 8 in. long; calyx-tube 1 to 1% in. long, the tips 
free in the bud; petals yellow, 1 to 1% in. long and quite as broad; anthers 
versatile, 4% in. long; style disk-shaped below the cylindric stigmas; capsule 
obtusely quadrangular, woody, % to 2 in. long, the valves with a strong 
midrib; seed sharply angled, in 2 rows in each cell. 

Sparingly naturalized: Alvarado; San Francisco; Purissima Creek; San 
Mateo Co.; Napa Valley; valley cafions of the Sierra Nevada (Yosemite, 
Hetch-Hetechy, ete.). May-Aug. 

2. O. trichocalyx Nutt. Biennial; stems from a straight taproot, low, 
very stout, upright, simple or more commonly branched from the base, 1 ft. — 
high, puberulent, or sparsely pilose and almost glabrous; leaves oblong, taper- 
ing to both ends, petioled, coarsely and rather remotely salient-toothed or 
lobed, 3 to 4 in. long, or the lowest longer; calyx-tips not free in the bud; 
bud (above calyx-tube) oblong, densely woolly, nearly 1 in. long or more; 
petals 1 in. long or more, usually with a deep sinus; capsule terete, strongly 
thickened towards the broad sessile base, 2%4 in. long or less, in maturity 
strongly deflexed, slightly curved, woody; seeds narrowly ovate, mottled, 
somewhat compressed, in 1 row in each cell. 

Mt. Hamilton Range (Corral Hollow) to Bakersfield and southward to the 
Mojave Desert. June. 

3. QO. californica Wats. Similar to the preceding but stems more slender, 
ascending, from a perennial running rootstock; herbage hoary pubescent; 
calyx-tips free in the bud; bud (above calyx-tube) narrowly ovate, villous; 
capsule not thickened at base; seeds oblong, turgid. 

Sacramento, Antioch sandhills and the San Joaquin Valley. Flowers ves- 
pertine, remaining open two or three hours in the morning or on a cloudy day 
until noon. 

4. QO. ovata Nutt. GoLpEN Ecos. Acaulescent; glabrous or the leaf mar- 
gins and veins beneath ciliate; leaves oblong to ovate, acute, 3 to 6 in. long, 
mostly entire, the under ones narrowed at base to rather long petioles; calyx- 
tube very slender, 3 in. long, the segments glabrous; petals orbicular, ™% in. 
long; capsules more or less below the surface of the ground, chartaceous, 1 in. 
long, tardily dehiscent; seeds in this and the next in 2 rows in each cell. 
Common in the Coast Range valleys from Sherwood Valley, Ukiah and 

Calistoga to Marin Co., Berkeley, San Francisco, Millbrae and southward to 
San Luis Obispo. Feb.-Apr. 
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5. O. graciliflora H. & A. Acaulescent; pilose-pubescent; leaves erect or 
ascending, linear, obscurely denticulate or commonly entire, 3% in. long 
or less; calyx-tube beyond ovary filiform, about 1 in. long, the segments hirsute- 
pubescent; petals broadly obovate, the broad shallow notch at apex with a 
middle tooth or acumination, 3 to 4 lines long; capsule coriaceous. 

Foothills on both sides of the Sacramento Valley and southward to Mon- 
terey. Apr. Petals often turning greenish or reddish. 

6. O. cheiranthifolia Hornem. Stems decumbent or mostly prostrate, radi- 
ating from a central rosette crowning the taproot, 1144 to 21% ft. long, rigid 
and tough; leaves thick, canescently pubescent, obovate to oblong or oblong- 
oblanceolate, obtuse, short-petioled or the uppermost sessile, 4% to 1 in. long; 
calyx-tube 1 to 2 lines long; petals 3 to 5 lines long, broader than long and 
more or less truncate at apex; capsule acutely quadrangular or almost fluted, 
stout, chartaceous, linear-oblong, *4 in. long, spirally once coiled, the attenuate 
apex mostly spreading; seeds in 1 row in each cell as in all the following. 

Drifting sandhills: Oakland, San Francisco and southward along the coast. 
Flowering in summer, and more or less at all seasons. 

7. O. micrantha Hornem. Branches procumbent from a short primary axis, 
not rigid or tough; pubescence hirsutulous; leaves oblong-lanceolate, 114 in. 
long, slightly undulate, more or less denticulate; petals entire or emarginate, 1 
to 2 lines long; capsule sharply 4-angled, 1 in. long, contorted, often coiled 
into a single spiral, slightly attenuate upwards, sparsely hirsutulous, less 
chartaceous than in the last. 

Along the coast from San Francisco southward. May-June. 

8. O.hirtellaGreene. Simple or with simple branches from the base, the 
branches suberect, flowering from the base or near it, 9 to 13 in. high, hispidly 
hirsute; leaves round or oblong-ovate, subcordate, crenately toothed, crisped, 
6 to 9 lines long, the radical oblong or oblong-spatulate, narrowed to a petiole, 
1% in. long; petals 1 line long; capsule quadrangular, 8 lines long, contorted, 
not spirally coiled or rarely, submembranous as in the next two species. 

Dry mountain ridges: Lake Co.; Vaca Mts.; Mt. Diablo; Pajaro Hills. 
May. This and the two species preceding have radical leaves in a tuft or 
rosette, in this species disappearing rather early. The next two species are 
without a radical rosette or tuft. 

9. QO. strigulosa T. & G. Stems and branches slender, 4 to 10 in. high, 
at first strict, at length diffusely branched; wholly glabrous or minutely pubes- 
cent with short scattered hairs, the ovaries gray-pubescent; leaves linear, re- 
motely low-denticulate, most of them 1% in. long; petals 1 to 2 lines long, yel- 
low, aging to bright red; anthers innate; capsule linear, straight, *% to 1%4 
in. long, 4 line wide. 
Common throughout California, especially in sandy soil: Mendocino Co.; 

Yuba Co.; Calistoga; Alameda; San Francisco; Southern California. May- 
June. 

10. O. dentata Cav. Branched from the base, bushy, 9 in. high; sparsely 
pubescent with short stiffish spreading hairs; leaves linear, mostly tapering to 
both ends, denticulate, 4% to %4 in. long, often with smaller leaves fascicled in 
the axils; petals yellow changing to dull red, round-obovate, 2 to 3 lines 
long; anthers versatile; capsule similar to no. 9, 1 in. long, arcuate-recurved. 
—(O. campestris Greene.) 

Antioch and common southward on the sandy San Joaquin plains. Apr.- 
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June. Var. cRUCIATA Wats. has narrowly obovate or oblong petals one-half as 
large. 
na Juss., approaches Oenothera; very slender annuals; flowers “a 

small, white or pink; ovary 2-celled——The following grow in the Sierra 
Nevada. G. LASIOSPERMUM Greene; flowers small, the petals about 4% line © 
long; seeds canescent with appressed hairs (as also in next). G. ERIOSPER- 
MUM Coville; flowers large, 1144 to 3 lines long. G. RAMOSISSIMUM T. & G.; 
much-forked above, mostly remotely leafy; pedicels filiform, elongated; petals 
114 to 3 lines long; stigma rather small; capsule subclavate, mostly torulose; 
seeds glabrous (as in all the following), rather few, large, papillate, mostly 
dark colored.—A common species. G. DIFFUSUM T. & G.; like preceding but 
small-flowered, the petals % to 1 line long. G. PUMILUM Wats.; low, simple or 
paniculately few-branched toward the base, densely leafy; pedicels short or 
nearly none; petals 1% line long; stigma large, capitate; capsule neither 
clavate nor conspicuously torulose; seeds numerous, smooth. 

10. CIRCAEA L. ENCHANTER’S NIGHTSHADE. 

Low slender perennials with thin opposite petioled leaves. Flowers small, 
white, in terminal and lateral racemes. Calyx-tube slightly produced beyond 
the ovary, the base nearly filled by a cup-shaped disk, deciduous; lobes 
2, reflexed. Petals 2, obcordate. Stamens 2, alternate with the petals. Ovary 
1 or 2-celled, each cell l-ovuled. Fruit 1-celled, 1-seeded, indehiscent, pear- 
shaped and bristly with hooked hairs. (Circe, sea-nymph, daughter of the 
Sun and of Perse.) 

1. C. pacifica Asch. & Mag. Stem from a short rootstock, usually simple, 
6 to 14 in. high; herbage glabrous; leaves orbicular to mostly ovate, obtuse to 
cordate at base, acuminate, obscurely repand-denticulate or almost entire, 1 
to 2 in. long, on petioles *% to 1 in. long; racemes bractless; flowers 1% line 
long; calyx white, with a very short tube; fruit %4 to 1 line long. 

Deep shades of woods: Olema Creek, Marin Co., Hastwood (Erythea, 
vi, 117); Cahto (Mendocino Co.) to Mt. Shasta, thence southward in the 
Sierra Nevada at middle altitudes. Infrequent. July. 

HALORAGEAE. WaATER-MILLFOIU FAMILY. 
Perennial aquatic herbs, the leaves (in ours) in whorls. Flowers sessile in 

the axils of leaves or bracts, perfect or unisexual. Calyx-tube coherent with 
the ovary, the limb very short or obsolete. Petals small or none. Stamens 
1, 4, or 8. Ovary 1 to 4-celled; stigmas 1 to 4. Fruit a 1-seeded indehiscent 
nutlet, or 4-lobed and splitting into 4 nutlets. 
Leaves all entire; flowers perfect; stamen 1; ovary l-celled.............. 1. Hrppuris. 
Immersed leaves capillary dissected; flowers polygamous; stamens 4 or 8; ovary 4-celled... 

2. MyRioPHYLLUM. 

1. HIPPURIS L. Mare’s Tatu. 

Stems erect, unbranched. Leaves simple, entire. Flowers minute, usually 
perfect, sessile in the axils. Petals none. Calyx limb a narrow entire rim. 
Stamen 1, inserted on the anterior edge of the calyx. Style 1, filiform, stig- 
matie down one side. Ovary 1-celled, becoming a 1-seeded nutlet. (Greek 
hippos, a horse, and oura, a tail.) 

1. H. vulgaris L. Stem simple, 1 to 2 ft. long (commonly emersed 4 to 7. 
in.); herbage glabrous; leaves about 7 to 10 in a whorl, linear, acute, %4 in. 
long; fruit nearly 1 line long. 
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Shallow margins of ponds and about springs: Tomales Bay (Bot. Cal. i, 215) ; 
Sierra Nevada. 

2. MYRIOPHYLLUM L. 

Leaves alternate, or (in ours) whorled, the emersed ones entire or pectinate, 
those under water pinnately divided into capillary divisions. Flowers sessile in 
the axils of the upper leaves or forming a terminal interrupted spike. Upper 
flowers generally staminate, the lowest pistillate, and the intermediate often 
perfect. Calyx of the pistillate flowers 4-toothed or the teeth none, of the 
staminate 4-lobed. Petals 4, or none. Stamens 4 or 8. Stigmas 4, recurved 
and plumose. Fruit splitting at maturity into 4 bony 1-seeded nutlets. 
(Greek murios, a thousand, and phullon, a leaf.) 
Flowers in a terminal interrupted spike; petals early deciduous; stamens 8........ 

1. M. spicatum. 
Flowers in the axils of the emersed linear leaves; petals subpersistent; stamens 4........ 

2. M. hippurioides. 

1. M. spicatum L. WarterR-Mitrom. Stems branching, 1 to 2 ft. long; 
leaves in whorls of 3 or 4, dissected into capillary divisions; floral leaves or 
bracts ovate, entire or serrate and usually shorter than the flowers, which 
thus form an interrupted spike 1 to 4 in. long; nutlets 1 line long, fully as 
thick, rounded on the back with a deep groove between them. 

Lakes and ponds: San Francisco Peninsula; Marin Co., Behr. July-Aug. 
2. M. hippurioides Nutt. Leaves in whorls of 4 or 5; emersed ones linear, 

serrate or the uppermost nearly entire, 3 to 5 lines long; submersed ones 
dissected into capillary divisions, 1 to 1% in. long; flowers chiefly in the 
axils of the emersed leaves; petals white, obovate; nutlets less rounded. 

Lake Co., Jepson; Stockton, Sanford. 

ARALIACEAE. ARALIA FAMILY. 

Ours herbs but the foreign species commonly shrubs or trees. Very closely 
allied to Umbelliferae, but the stems solid, the petals not inflexed and the 
ovary 2 to 5-celled. Petals, stamens and styles 5. Calyx-tube coherent with 
the ovary, its limb a mere rim with 5 salient teeth. Fruit berry-like, con- 
taining as many 1-seeded nuts as there are carpels.—The cultivated Ivy, Hedera 
helix L., belongs to this family and climbs by its adventitious roots. 

1. ARALIA L. 
Perennial herbs with alternate compound leaves and whitish flowers in 

panicled umbels. Embryo minute. (Derivation uncertain.) 
1. A. californica Wats. GINSENG. Stems simple, stout, 6 to 10 ft. high, 

from a large rootstock with milky juice; herbage glabrous, subulate-scabrous 
on the main stem; leaves ternate, then pinnately 3 to 5-foliolate, 1 to 5 ft. 
long; leafiets ovate, sometimes elliptic, serrate, acuminate, subcordate at 
base, % to 1 ft. long; flowers 11% lines long, on pedicels 14 in. long; panicle 
1 to 1% ft. long; ovary red, becoming a globular black berry 21% lines in 
diameter. 
_ Shaded cafions and beds of mountain streams. Coast Ranges (except the 
inner ranges): Santa Lucia Mts.; Oakland Hills; Mt. Tamalpais; Inverness; 
Del Norte Co. Sierra Nevada. 

UMBELLIFERAE. Parstey Faminy. 

Herbs with commonly hollow stems and often dilated petioles. Leaves alter- 
nate or radical (opposite in Bowlesia and in some Eryngium species), com- 
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pound (sometimes simple), usually much incised or divided. Flowers small, 
in compound umbels, or the umbels sometimes simple or capitate. Umbels, 
when compound, with the peduncle divided at summit into a number of rays, 
each ray bearing a secondary umbel termed an umbellet. Umbellets commonly 
subtended by bractlets (forming an involucel); rays commonly subtended by 
bracts (forming an involucre). Calyx-tube wholly adnate to the ovary; calyx- 
teeth small, sometimes obsolete. Petals 5, usually with an inflexed tip. Stamens 
5, inserted on an epigynous disk. Ovary inferior, 2-celled, one hanging ovule 
in each cell. Styles 2, united below and forming a swollen or cushion-like base 
(stylopodium). Fruit consisting of two carpels united by their faces (com- 
missure), flattened laterally (i. e., flattened sidewise or contrary to the com- 
missure), or flattened dorsally (7. e., each carpel flattened on the back or 
parallel with the commissure), or not flattened at all. Each carpel with 5 ribs 
or ridges, one down the back (dorsal rib), 2 on the edge near the commissure 
(lateral ribs), and 2 between the dorsal and lateral ribs (intermediate ribs). 
Between the ribs are the spaces called intervals:—the dorsal intervals are those 
next to the dorsal rib; the lateral intervals are those next to the lateral ribs. 
Beneath the intervals (in the tissue of the pericarp), as also on the com- 
missural side or ‘‘face,’’ are oil-tubes. Carpels 1-seeded, splitting apart at 
maturity, each borne on a filiform division of the receptacle (or carpophore) 
which is prolonged between them. The ‘‘seed-face’’ is against the commissure. 
Embryo small; endosperm cartilaginous.—The inflorescence is frequently ir- 
regularly compound; in a few genera the fruit has no ribs, and in others no oil- 
tubes. The number of oil-tubes in a given species, is, generally speaking, a 
reliable character but it should be noted that there is here, also, more or 
less variation. The character of the ribs and oil-tubes should be ascertained 
by examination of perfectly mature fruit—Many of the species are poisonous 
or have poisonous parts, although many others, such as Parsley, Carrot and 
Parsnip, have edible organs and are classed as food plants. 

A. Fruit covered with prickles, tubercles, or scales, or the ribs bristly. 

Fruit bearing an elongated beak several times longer than the body; oil-tubes none; 
@NNUGIG oo cach ein to's © wcle'd bos eM eo 8 wae een eine etn le cok n BPS Wie ape aeons or 5. SCANDIX. 

Fruit not produced into a beak. 
Oil-tubes obscure; perennials. ; ; : , } 

Fruit covered with hyaline scales; ribs none; flowers greenish white or bluish, in 
dense peduncled’ heads prickly “Herbs. wisjesies oes = pale veloliee ss CUR eee 3. ERYNGIUM. 

Fruit bur-like, covered with hooked prickles; ribs none; flowers yellow, or purple in 
one species, mostly An ‘head-like (clustersi.. a. ssl sits ok wie wie eters 4. SANICULA. 

Fruit elongated, its ribs upwardly bristly; flowers white, in compound umbels........ 
6. OSMORRHIZA. 

Oil-tubes conspicuous; flowers white; annuals or biennials. 
Ribs armed with barbed or hooked bristles. 

Fruit somewhat flattened dorsally; calyx-teeth obsolete; umbels compound......... 
7. Daucus. 

Fruit flattened laterally; calyx-teeth obvious; umbels simple or nearly simple...... 
8. CAUCALIS. 

Ribs inconspicuous; fruit papillate-roughened; umbels irregularly compound; di- or 
tri-chotomots ‘branciiny: > Ara lsc inaleie, ere «in \n10je ¥ aims Pais wk ota plieias emit alY 9. APIASTRUM. 

B. Fruit not prickly, nor tuberculate, nor scaly (sometimes hairy). 

Leaves opposite; fruit ovate, turgid; ribs none; slender annuals........... 1. BOWLESIA. 
Leaves alternate or in a radical tuft; perennials or biennials. 

Leaves simple; stems creeping; umbels simple or proliferous. 
Leaves orbicular or peltate; cil-tubes none...........+.+e++ee+++2- HLYDROCOTYLE. : 
Leaves consisting of hollow cylindrical petioles; oil-tubes solitary...... 19. LILAEOPSIS, 

Leaves pinnately or ternately compound, or decompound; umbels compound, 
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Fruit not flattened dorsally, sometimes somewhat laterally flattened; ribs not winged. 
Flowers white, or at least not yellow. 

Styles im fruit strongly recurved or deflexed.........0...sse0ce. 16. EuLopuus. 
Styles not deflexed. 

Oil-tubes none. 
Briivelinear on elongated.) co) lL ine lone. 6.6 nose nce © 6. OSMORRHIZA. 
Batitteonate. elt) WineSwlGmirirc tc ctucicle s sists css 6 s'sleles es wis ares 10. ConiumM. 

Oil-tubes present. 
Oil-tubes solitary in the intervals. 

Umbels subsessile in the forks and terminal on the branches; fruit less 
five ra plows LOWS meter teuses eteietc ote ciate susie sis 0\0v0!s oles 2.c7sleeleve ates 12. APpruM. 

Umbels terminal on the branches. 
Leaves pinnate or bipinnate. 

Leaflets serrate; plants of marshes or stream banks. 
Ribs corky, but distinct. 

SEV LES TRS Ibo Mate ae tereper cio, ots, ov ctatoysee!s-a leysliaiisise savas aise tovee ajleverove tal stot 13s CreuTA 
Stvlesweloneate dine motes oersreieiis:sveres totersteler oiehs olatel elses 20. OENANTHE, 

Ribs confluent, forming a continuous corky covering..... 21. BERULA. 
Leaflets entire; ribs filiform; plants of dry ground........ 15. CaruM. 

Leaves triternately dissected; fruit less than 1 line long..... .. 14. AMM1. 
Oil-tubes 2 or more, at least in some of the intervals. 

Leaves simply pinnate; bracts and bractlets present............ 18. Srum. 
Leaves 2 or 3 times ternate; bracts and bractlets mostly none.............. 

17. PIMPINELLA. 
Flowers yellow. 

Rather low plants; leaves mostly radical; leaflets broad............ 11. ViETARA: 
Tall leafy plants; leaves dissected into filiform segments........ 22. FoENICULUM. 

Fruit flattened dorsally; lateral ribs winged. 
Oil-tubes as long as the fruit. 

Dorsal and intermediate ribs winged or very prominent; flowers white; tall 
and leafy plants. 

Leaves pinnate; oil-tubes solitary in the intervals............... 23. SELINUM. 
Leaves ternate, then pinnate; oil-tubes 1 to 3 in the intervals....24. ANGELICA. 

i Dorsal and intermediate ribs filiform. 
% Acaulescent or short-caulescent. 
‘ Wings corky-thickened; flowers commonly yellow; tall plants with large 
| NAVIES Re cle chert etre ieee reer elOes oe Sethe coo: o'sle eeeislee te wie 206 IGERTOTAENDAS 

: Wings thin; flowers yellow, white or purple; low plants..... 26. PEUCEDANUM. 
Stems tall, angular and channeled, branching and leafy; flowers yellow........ 

27. PASTINACA. 
Oil-tubes reaching only half way to the base of the fruit; marginal flowers of 

umbel with radiately enlarged corollas; tall coarse plants...... 28. HERACLEUM. 

1. BOWLESIA BR. & P. 

Delicate annuals with stellate pubescence, opposite simple leaves and scarious 
lacerate stipules. Umbels simple, few-flowered, on short axillary peduncles. 
Flowers white, minute. Calyx-teeth prominent. Fruit ovate, somewhat flattened 
laterally, with narrow commissure; carpels turgid, becoming depressed on the 
back. Ribs and oil-tubes none. (Wm. Bowles, 1705-1780, Irish naturalist and 
traveler.) 

1. B.lobata R. & P. Stems mostly branching at the base, weak and 
trailing, %4 to 2 ft. long, flowering from the base; leaves thin, mostly 5-lobed, 
broader than long, usually heart-shaped at base, the lobes entire or some of them 
1 or 2-toothed, % to 1 in. broad; petioles 1 to 3 in. long or the upper shorter; 
umbels 1 to 4-flowered; fruit 1 line long. 

Shaded places in the hills: Coast Ranges( Petaluma, Berkeley, San Fran- 
cisco); Sierra Nevada to Southern California, eastward to Arizona and 
Texas. Coulter and Rose have named the North American plant B. septen- 
trionalis (Mong. Umbel., p. 31). Our plants may well be distinct from any 
South American forms and if so the distinction is susceptible of expres- 
sion in terms of plant structure as well as of geography. 
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2. HYDROCOTYLE L. 7 
* 

Perennial herbs without erect stems, the peduncles and leaves from creeping — 
stems or rootstocks. Leaves simple, round in outline, long-petioled. Flowers in 
a small umbel, or disposed in 2 or more umbels which are proliferous one © 
above the other. Fruit flattened laterally, suborbicular, acutely margined and — 
with one or 2 ribs on each side. Oil-tubes none. (Greek hudor, water, and — 
cotule, a low vessel, the peltate leaves of some species being saucer-shaped.) 

Leaves not peltate, 5 or 6-cleft; umbels simple............+sse- 1. H. ranunculoides. 
Leaves peltate, slightly crenate; umbels proliferous. 

Fruit notched at base and apex...» ss'vn0 «cise sbi nre > Saltire hie ae 2. H. prolifera. 
Frott not notched”. vs/.s vaca sauces 6 sabe © © anal ds a ean eee eee 3. H. cuneata. 

1. H.ranunculoides L. f. Water PeENNywort. Stems floating or ereep- 
ing in mud, rooting at the nodes; herbage glabrous; leaves orbicular, 5 or 
6-cleft, the lobes ecrenate, 14% in. broad or less; petioles 3 to 5 in. long; 
peduncles 1 to 2 in, long, reflexed in fruit; pedicels 1% line long; fruit ovoid, 
1 line broad or broader; ribs obscure. 

Pools or muddy shores, often floating in rather deep water: San Francisco 
to San Jose, south to Southern California, north to Washington and east 
across the continent. 

2. H. prolifera Kell. MarsH PeNNywort. Descending branches of the 
rootstock tuberous-enlarged; umbels proliferous, one above the other in 3 or 4 
whorls (each whorl 5 to 15-flowered); leaves orbicular-peltate, emarginate at 
base, slightly crenate, 14, to 1% in. broad, petioles 10 to 13 in. long; 
peduncles nearly as long; pedicels 1 to 3 lines long; mature fruit 1 line long 
and slightly broader, slightly notched at base and apex. 

Marshes about San Francisco, thence to the lower Sacramento and lower 
San Joaquin rivers. 

3. H. cuneata C.&R. Habit of H. prolifera; fruit tapering to the pedicel 
by a very distinct cuneate base. 

Suisun Marshes to Southern California, thence east to Texas. 

3. ERYNGIUM L. Burtron SNAKEROOT. 

Perennials with clustered fibrous roots, often dichotomously branching stems, 
prickly involucres and often prickly leaves. Leaves opposite, or the upper some- 
times alternate, simple, commonly oblanceolate and _ spinulose-serrate or 
incised, or the radical, when growing in water, with fistulous petioles and the 
blade more or less obsolete. Flowers greenish white or bluish, condensed in 
heads; heads terminal on the branches or on short peduneles in the forks; bracts 
spinose, conspicuous; bractlets usually spinose-tipped. Calyx-lobes persistent 
on the fruit. Fruit covered with whitish thin scales; ribs obsolete. Oil-tubes 
none. (Greek name used by Dioscorides.) 

Heads greenish. 
Calyx-lobes in fruit longer than the styles. 

Bracts and bractlets entire, callous-margined ...i coh 00505000 css eunee 1. E. armatum. 
Bracts and bractlets spinulose, at least toward the base.............0-- 2. E. vaseyt. 

Calyx-lobes in fruit.shorter ‘than’ the Styles... s.00. issn oeees bisa er ee 3. E. jepsonit. 
Heads ‘very blue yas ie wd mereh ie eikelbinh € erteatel hse Biieeio'a stl eigtesa Si beanie nee 4. E. articulatum. 

1. E. armatumC©. & R. Coast Erynco. Diffusely branching, the stems 
3 to 5 or 10 in. long; leaves broadly oblanceolate, incised or merely serrate, 
the teeth spinose; bracts and bractlets very prominent, broadly lanceolate, 
strongly spinose-tipped, with an entire callous margin, sometimes scarious- 
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winged at the very base, 7 lines long or less; calyx-lobes longer than the styles, 
narrowed at apex into a sharp point or cusp. 

Lowlands near the coast from Monterey to Berkeley, Pt. Reyes and Peta- 
luma; often abundant. 

2. E. vaseyi C. & R. CoYOTE-THISTLE. Plants growing in shallow vernal 
pools and showing two vegetative stages: earliest leaves all fistulous, jointed, 
and radical, disappearing with the drying up of the pools and succeeded by 
leafy stems; stems stout, erect, more or less branching, commonly 8 to 13 in. 
(or sometimes 2 ft.) high; lower leaves narrowly oblanceolate, spinulose, 
somewhat incised or bearing small lanceolate lobes below, 4 to 8 in. long, the 
upper much shorter; bracts spinose, spinulose toward the base, 6 to 10 lines 
long, much surpassing the bractlets; bractlets surpassing the flowers, similar; 
fruit with abruptly cuspidate calyx-lobes longer than the short styles. 
Low places in fields, Sacramento and San Joaquin valleys and west to 

Monterey Co. May-June. 
3. E. jepsonii C. & R. BurTToN-THISTLE. Plants growing in shallow 

vernal pools, the earliest leaves all fistulous and radical, jointed at intervals (1%4 
to 2 in.), % to 1% ft. long; fistulous leaves disappearing with the drying 
up of the pools and leafy stems arising; stems slender, freely branching, 
1% to 1% ft. high; leaves oblanceolate, spinulose, sometimes incised, narrowed 
at base to a slender spinulose petiole; heads 11% to 3 or 4 lines broad, sur- 
passed by the bracts; bracts about 5 to 10 lines long, with few short bristles 
at base; bractlets with a broad scarious margin at base, not spinulose; calyx- 
lobes oblong or lanceolate, cuspidate, much shorter than the long styles.—(E. 
ealifornicum Jepson.) 

Low places in valley fields and flats in the hills: Alameda and Napa 
cos., and north and south in the Coast Ranges. 

4. E. articulatum Hook. BLUE-THISTLE. Erect, sparingly branched above, 
2 to 3 ft. high; herbage with a strong disagreeable odor; lower leaves fistulous, 
elongated, jointed; upper leaves sometimes opposite; heads ovoid, 4 to 7 
lines high; bracts narrowly linear, elongated, more or less spinulose-serrate ; 
bractlets blue, lanceolate, entire, more or less scarious-margined; calyx-lobes 
bluish, lanceolate, equaled by the styles. 

Suisun Marshes, lowlands along sloughs of the lower Sacramento River and 
north to Oregon and Idaho. A bee-plant; ‘‘in western Sacramento Co. bees 
will gather 100 pounds to the hive this fall season.’’—M. C. Richter, 1910. 

4. SANICULA L. SNAKE-zR00T7. 

Glabrous perennials with naked or few-leaved stems, usually much-divided 
leaves, and irregularly compound few-rayed umbels. Involucres of leaf-like 
toothed bracts. Involucels of small usually entire bractlets. Flowers greenish, 
yellow or purple, of two sorts, perfect (fertile) and staminate (sterile), both 
kind in the same umbellet, the staminate often pediceled. Umbellets capitate 
and here called heads. Calyx-teeth slightly foliaceous, persistent. Fruit 
subglobose or obovoid, without ribs, densely covered with tubercles which end 
in hooked prickles. Oil-tubes many and irregularly distributed. (Diminutive 
form, derived from Latin sanere, to heal, certain species used in medicine.) 

A. Fruit pediceled or stipitate; leaves palmately lobed or divided; stem or stems from 
a stoutish taproot. 

Bractlets conspicuous, much exceeding the heads; plants prostrate or decumbent........ 
; : 1. S. arctopoides. 

Bractlets inconspicuous, not exceeding the heads; plants erect... .......4, 2. S. menziest. 
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B. Fruit neither pediceled nor stipitate. 

Stem or stems from the more or less thickened crown of a taproot. 
Flowers purple; leaves bipinnatind, the main divisions decurrent on the Pe rachis; 

Hill SpecieSs.. secs vess kev sn tabn din Ct vidas Sh an wile sealant roe 3. S. bipinnatifida. 
Flowers yellow. 

Leaves entire or some 3-parted; Bay flats FOOTE Cy ER LC TES a tc ne A Si maritima. 
Leaves palmately cleft or divided (the main divisions confluent below); coast species. . 

5. S. laciniata. 
Stem from a tuber. 

Leaves twice or thrice pinnate, of distinct small leaflets; tuber vertically elongated... 
Si bipinnata. 

Leaves twice or thrice ternate, then pinnately dissected; tuber globose... ae tuberosa. 

1. S.arctopoides H. & A. YxELLOw Mats. Prostrate or decumbent, the 
plants 144 to 1 ft. in diameter, conspicuous because of the yellowish foliage; 
main stem from a taproot, short, bearing a tuft of leaves and several diver- 
gent naked branches often longer than the leaves, each bearing an umbel of 
1 to 4 rays; rays short or as much as 5 in. long; leaves 2 to 2% in. broad, 
2 to 4% in. long including the broadly margined petiole, palmately parted 
into 3 divisions which are again cleft, the whole margin laciniately cut into 
slender unequal teeth, almost as if fringed, or again, the lanceolate spreading 
segments subentire; bracts similar; heads 3 lines in diameter, surrounded 
by conspicuous involucels of 8 to 13 oblong entire bractlets 5 to 7 lines long, 
or 4 or 5 much shorter than the others; flowers yellow; fruit 1 to 11% lines 
long, naked at base, with long bristles above. 

Open or brushy hills of the seaward Coast Ranges from Monterey to San 
Francisco, Mt. Tamalpais, Mendocino and northward to British Columbia. 

2. §S. menziesii H. & A. GAMBLE-WEED. Stem 1 to 3% ft. high, one from a 
stoutish taproot, simple below, paniculately branching above, 1 to 2 ft. high; 
leaves round-cordate in outline, 1 to 2 in. broad, palmately and deeply 3 to 5- 
lobed, the broad segments sharply lobed or incised with mucronate teeth, but 
not toothed to the very base; rays few, 44 to 2 in. long; bracts small, leaf-like ; 
bractlets 6 to 8, small, entire; flowers yellow, the sterile ones short-pediceled 
or nearly sessile; fruits covered with strong bristles, 114 lines long, distinctly 
stipitate, 4 to 9 in. each head, at length divergent. 

Shady woods of the hills from Southern California to British Columbia 
in both the Coast Ranges and Sierra Nevada, common. 

Var. nudicaulis Jepson, n. comb. Branches sub-basal, scapiform; leaves 
long-petioled, thinnish, less deeply parted, sinuses more nearly closed and the 
segments less lobed; bracts leaf-like, broad.‘ California, Douglas,’’ de- 
scribed from the specimen in the Kew Herbarium (S. nudicaulis H. & A.). 

The following species of the Sierra Nevada have the leaves ternate with 
the main divisions on distinct petiolules: S. NEVADENSIS Wats. Sierra 
Sanicle. Plants low, the spreading peduncles arising in a cluster from near 
the base.—AIt. 5,000 to 6,000 ft. S. SEPTENTRIONALIS Greene. Plants erect, 
the peduncles arising singly along the stem.—Nevada Co. northward to British 
Columbia. 

3. §. bipinnatifida Dougl. PuRPLE SANIcLE. Plants % to 3 ft. high, the 
herbage disposed to be purplish; taproot deep-seated, its thickened multicipital 
crown bearing a cluster of leaves and several stems, which are leafy mainly or 
wholly towards the base; leaves 21% to 4 in. long, mostly triangular in outline, 
pinnately 3 to 7-parted, the divisions distant, decurrent on the rachis as a 
toothed wing, and cut into oblong or ovate unequally toothed or serrate lobes; 
flowers purple, borne in dense heads 2% to 4 lines in diameter, the sterile 
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pediceled; umbels irregular, with long or short rays, small leaf-like bracts and 
small lanceolate bractlets; fruit covered all over with bristles. 

Grassy slopes in the hills: Coast Ranges and the Sierra Nevada foothills 
southward to Southern California and northward to the Columbia River. Com- 
mon. 

4. §S. maritima Kell. Dosie SanicLte. Plants 12 to 15 in. high, the stout 
stem from a much-thickened root; basal leaves rather numerous, elliptical to 
orbicular, entire or slightly serrate, 1 to 3 in. long on petioles 4 to 6 in. long; 
cauline leaves few, 3-parted into obovate or roundish divisions (as are some- 
times the basal leaves) with sub-entire or coarsely toothed margins; peduncles 
few, elongated; umbel with 1 to’ 4 rays 1 to 2% in. long; involucre of leaf- 
like bracts; involucel of many small lanceolate bractlets; flowers yellow, the 
sterile ones short-pediceled; fruit bristly, somewhat naked below, 1% lines 
long; seed-face concave, with a very prominent median lengitudinal ridge. 

Local species of low and wet adobe lands in the vicinity of salt-marshes bor- 
dering San Francisco Bay; near Alameda (where collected by Dr. Kellogg) 
and Potrero hills, San Francisco, the only recorded localities. 

5. §S. laciniata H. & A. Coast SanicLe. Plants 6 to 15 in. high; stem 
from a medium taproot, the branches few and disposed to diverge; leaves 
mainly basal, roundish in outline, 14 to 1 in. long, palmately 3-cleft or -parted, 
the divisions incisely lobed or laciniate with spreading teeth, their petioles 
1 to 2 in. long, upper leaves and foliaceous involucres similar but reduced; 
umbel with 2 to 5 unequal rays (44 to 1% in.’ long), or one or two of the 
rays again umbellate; flowers yellow, subtended by an involucel of oblong- 
ovate or lanceolate bractlets 1 line long; sterile flowers long-pediceled; fruit 
prickly, somewhat naked below, 1% lines long. 

Slopes of the coast hills from Mendocino Co. to San Diego. Apr. 

6. S. bipinnata H. & A. Porson SAnicLe. Plant erect, the herbage with 
a strongly aromatic odor; stem from an elongated tuber-like root, usually simple 
below, *%4 to 2 ft. high; leaves chiefly basal, 2 to 3 in. long, twice or thrice 
pinnate, the ultimate divisions obovate or oblong, 3 to 4 lines long, not decur- 
rent; umbel with 3 or 4 rays and leaf-like bracts; flowers yellow, the heads 2 
lines in diameter and subtended by several small more or less united bractlets; 
fruit tuberculate, the tubercles tipped with stout hooked bristles. 

Shady woods in the low hills: Coast Ranges and Sierra Nevada. Apr. 
Reputed poisonous to cattle. 

7. S. tuberosa Torr. TurKEY-PEA. Stem from a globose tuber, 5 to 9 in. 
high, simple or divided at or near the surface of the ground into 2 to 5 long 
pedunele-like often divergent branches, each irregularly di- or tri-chotomous, 
the divisions ending in 1 to 4-rayed umbels and commonly with pedunculate 
heads in the forks; leaves once or twice ternate, then pinnatifid, usually very 
finely dissected into acutish segments; involucres of leaf-like bracts; involucels 
of small ovate or lanceolate partially united bractlets; heads 2 to 3 lines broad; 
flowers yellow, the sterile on pedicels 1 to 3 lines long; fruit flattened later- 
ally, tubereulate but not at all bristly, 1 line long. 

Rocky or gravelly slopes in the foothills and up to 5,000 ft., Coast Ranges 
and Sierra Nevada, southward to San Diego and Lower California. 

S. SAXATILIS Greene. Stems numerous, from a thick root, branching and 
spreading from the base; ultimate leaf-segments broad, coarsely toothed; tiow- 
ering branches repeatedly di-chotomous; flowers salmon-color; upper tubercles 
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on the fruit tipped with a reduced subulate and hooked bristle; otherwise like 
S. tuberosa.—Summit of Mt. Diablo, Greene, June, 1892. 

5. SCANDIX L. ] 
Annuals with disseeted deecompound leaves. Flowers white, polygamous, in 

compound umbels. Staminate flowers with stamens and green disk, and oce¢a- 
sionally with short styles; pistillate flowers with long styles, purple disk and 
no stamens. Rays commonly 2, rarely 1 or 3. Involucre none or of one bract. 
Involucels of several bractlets. Petals unequal, the outer larger. Fruit linear, 
flattened laterally, muricate, prolonged into a beak several times longer than 
the body. Ribs prominent. Oil-tubes none. Seed-face suleate. (The Greek 
name. ) 

1. S. pecten-veneris L. SHEPHERD’s NEEDLE. Erect, simple or branching, 
5 to 16 in, high, somewhat hispidulous; leaves 2 or 3 times pinnately dissected 
into linear acute segments less than 1% line wide; bractlets 2 or 3-toothed at 
apex or entire; rays 14 to 1 in. long; pedicels very short; body of fruit 4 lines | 
long, bearing a straight flattish beak 1%4 in. long, its edges hispidulous. 

Naturalized from Europe: Napa Valley; Sonoma Valley; Santa Rosa; Olema 
(1910); Berkeley. 

6. OSMORRHIZA Raf. Sweet CICELY. 

Perennials with thick aromatic roots. Leaves mostly radical and ternately 
compound. Flowers white, in compound umbels. Calyx-teeth obsolete.  In- 
voluere reduced or obsolete. Involucels present or none. Fruit linear or linear- 
oblong, acute at summit, rather prominently attenuate at base; glabrous and 
smooth or bristly along the ribs; carpels pentagonal in cross section, with 
equal ribs. Qil-tubes none in mature fruit. Seed-face concave to very deeply 
suleate. (Greek osme, odor, and rhiza, root.) 

1. O. nuda Torr. ComMMoN SWEET CICELY. Stems glabrous, 2144 ft. high 
or less; leaves hispidulous, especially on the petioles, biternate, 5 in. long, the 
cauline much reduced; leaflets ovate or elliptical, 3-lobed or -cleft and serrate, 
often narrowly or broadly cuneate at the entire base, % to 2% in. long; rays 
2 to 4 in. long or less; pedicels 4 to 7 lines long; involucels none; fruit slen- 
derly attenuate at base, upwardly bristly on the ribs, 7 or 8 lines long; seed- 
face suleate. 
Common in shady woods near the coast: Napa Valley; Mt. Tamalpais; 

Berkeley; Mt. Diablo; San Mateo; Santa Cruz. 
O. BRACHYPODA Torr. Erect, 14% to 1% ft. high, nearly or quite glabrous; 

leaves ternately compound; leaflets laciniately cleft and serrate, mucronulate, 
*4 to 1% in. long; umbel 1 to 4-rayed, rays 2 in. long; pedicels 1 line long; 
involuere mostly absent; involucels of linear acuminate bractlets; fruit 7 to 
9 lines long, the ribs armed with bristles pointed upward; seed-face deeply 
concave or even involute.—Sierra Nevada; Monterey Co. (ace. Bot. Cal.). 

QO. OCCIDENTALIS (Nutt.) Torr. Sierra Sweet Cicely. Puberulent or nearly 
glabrous; leaves 2 or 3 times ternate; leaflets oblong-lanceolate, serrate, 114%4 to 
34% in. long, some of them sparingly incised or obliquely lobed on one side by 
a deep incision toward the base; umbel with 5 to 12 rays 1 to 5 in. long; 
pedicels 1 to 3 lines long; bracts 1 or 2 or none; fruit 7 to 12 lines long, 
glabrous, with prominent acute not bristly ribs; seed-face very concave.—Sierra 
Nevada; attributed to the Bay region by Greene. 

7. DAUCUS L. 
Bristly or hispid annuals or biennials with dissected decompound leaves and 
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white flowers. Umbels compound, concave, surrounded by cleft foliaceous 
bracts and borne on long peduncles. Involucels of entire or toothed bractlets. 
Calyx-teeth obsolete. Fruit somewhat flattened dorsally. Primary ribs slender, 
bristly; secondary ribs with a single row of prominent barbed prickles. Oil- 
tubes as in Caucalis. (Daukos, the Greek name.) | 

Involucre divided into short linear or lanceolate segments; rays mostly 2 to 5 lines long 
DF un@ae. eae eR Se A oS ie es ar ie ir eee ae 1. D. pusillus. 

Involucre divided into elongated filiform segments; rays 1 to 2% in. long....2. D. carota. 

1. D.pusillus Michx. RATTLESNAKE WEED. Plants 4 to 7 in. high; stems 
and peduncles retrorsely hispid; leaves finely dissected into linear segments; 
rays mostly 2 to 5 lines long, sometimes as much as 1 or 14 in. long, some- 
what unequal; pedicels very unequal, commonly 1 or 2 lines long or almost 
wanting; fruit 1% to 2 lines long. 

Throughout California in the hill country. Apr. The herbage is in rural 
repute as an antidote for the bite of the rattlesnake, whence ‘‘ Yerba de 
Vibora’’ of the Spanish-Californians. : 

2. D. carota L. Carrot. Biennial; root fleshy, conical; stems erect, 
branching, hispid, 2 or 3 ft. high; leaves many times dissected into small 
linear or lanceolate segments; segments of the involucre linear-lanceolate or 
subulate; rays very numerous, 1 to 2 in. long; umbels in fruit 2 to 4 in. broad, 
concave and like a bird’s nest; fruit 2 lines long. 

An escape from gardens, locally naturalized in valley lands: Alameda; Santa 
Clara Co. 

8. CAUCALIS L. 

Rough hispidulous annuals with decompound leaves dissected into small seg- 
ments. Flowers white, in simple or nearly simple umbels. Calyx-teeth prom- 
inent. Fruit flattened laterally. Primary ribs 5, filiform, bristly; secondary 
ribs 4, prominent, winged, bearing barbed or hooked prickles. Oil-tubes sol- 
itary in the intervals, 7. €., under the secondary ribs, 2 on the face. (Kaukalis, 
the Greek name.) 

Umbels small and condensed, scattered along the stems opposite the leaves, on Padua 
CS Ee LS ICTR Bn eee ay oS cas Sine ev claire ole boa aie win" o.ele oS eo ecie wa 1. C. nodosa. 

Umbels terminal or at the upper nodes, on peduncles 1 to 2 in. long....2. C. microcarpa. 

1. C. nodosa Hudson. KNorrep HrEpGE ParstEy. Erect, the stems with 
few branches, retrorsely scabrous; leaves pinnate (lower 5 in. long including 
petiole, the upper successively shorter); leaflets bipinnately dissected; umbels 
scattered along the stems opposite the leaves, on very short peduncles (1 or 
2 lines long), simple or with a supplementary short proliferous umbel; flowers 
white; fruits 1144 to 2 lines long, those on the outside of the umbel with the 
exterior carpel densely covered with hooked bristles, the inner carpels as well 
as the inner fruits smooth or at least only with tubercles. 

Naturalized from Europe, locally common on openly wooded hills: Vacaville; 
Napa Valley; Marin Co.; Mokelumne Hill (1894); Folsom (1883). 

2. C. microcarpa H. & A. Erect, slender, 6 to 9 in. high; leaves 2 or 3 
times ternate and much dissected, slightly hispid; peduncles solitary at the 
ends of the branches or in clusters of 2 or 3 at the upper nodes, 1 to 2 in. 
long, bearing unequally rayed umbels; rays 3 to 6, 8 lines long or less; in- 
volucre of foliaceous dissected bracts; involucels of entire or somewhat divided 
bractlets; fruit oblong, 2 lines long, armed with rows of hooked prickles. 

Coast Ranges and Sierra Nevada, widely distributed but not common: Santa 
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Lucia Mts.; New Idria; Bodega Pt.; Vaca Mts.; Hupa Valley; Sites; Moke- y 
lumne Hill; Kaweah. 

9. APIASTRUM Nutt. 

Small branching glabrous annual with dissected leaves. Flowers small, white, 
in irregularly compound umbels. Rays and pedicels unequal. Involucre and 
involucels none. Calyx-teeth wanting. Fruit somewhat laterally compressed, 
elliptic-cordate, more or less tuberculate. Oil-tubes solitary in the intervals, 2 
on the face. Seed-face narrowly coneave. (Apium, Celery, and aster, Latin 
suffix meaning wild.) 

1. A.angustifolium Nutt. Erect, di- or tri-chotomously branched from the 
base, 4 to 8 (or 15) in. high; leaves opposite below, twice or thrice ternately 
dissected into linear segments % to 1 in. long; umbels sessile in the forks or 
opposite the upper leaves, consisting of 2 or 3 umbellets borne on unequal rays 
(1 in. long or less), and of 1 or 2 usually sessile or sometimes pediceled flowers 
in the center; umbellets 3 or 4-flowered, the pedicels unequal (41% lines long or 
less) or 1 flower sessile; fruit cordate, broader than high, less than 1 line long, 
papillate-roughened all over; ribs inconspicuous. 

Dry mountain slopes of the Coast Ranges and Sierra Nevada; frequent. 
Apr.-May. A plant of peculiarly irregular inflorescence. 

10. CONIUM L. 
Tall branching biennial with dissected decompound leaves. Flowers white, 

in compound umbels. Involucre and involucels small. Calyx-teeth obsolete. 
Fruit broadly ovate, somewhat laterally flattened. Ribs prominent. Oil-tubes 
none. (Greek konas, to whirl around, dizziness caused by eating leaves.) 

1. C. maculatum L. Porson Hemtock. Tall, 4 to 7 ft. high, the stem 
dotted with purple marks; herbage with a mouse-like odor; leaves 1 ft. long 
or more, the segments incised or pinnatifid; rays 10 to 13 or more, less than 
1 to 1% in. long; bractlets ovate-lanceolate, commonly 3; fruit 114 lines long, 
shorter than the pedicels. 

Naturalized from Europe in shady or moist ground. Widely distributed. 
Poisonous plant, all parts toxic, although preparations from the leaves are 
sometimes inert. \ 

11. VELAEA DC. 

Subglabrous perennials with thick yellow elongated odorous taproots. Leaves 
mostly radical, pinnately or in ours ternately compound. Ours usually without 
involucre, the involucels in our species of few small lanceolate bracts. Flowers 
yellow, in compound umbels. Calyx-teeth mostly small. Fruit oblong or 
orbicular, glabrous or pubescent, somewhat laterally compressed, with prom- 
inent equal ribs. Oil-tubes conspicuous, 3 to 6 in the intervals, 4 to 10 on the 
face. Carpophore undivided. Seed-face strongly involute, enclosing a central 
cavity. (Sebastin Eugene Vela, student of the Umbelliferae.) 
Leaflets % to 1 in. long; bractlets inconspicuous, shorter than the umbellet; fruit 2 

lines ‘long: or less, with filuform P16 1% twine), hens an eer eee 1. V. kelloggti. 
Leaflets 1 to 2 in. long; bractlets conspicuous, some exceeding the umbellet; fruit 3 to 4 

lines. long, with prominent sharp: GibBvs..< > ssn 5 cits eee eee 2. V. hartwegii. 

1. V. kelloggii (Gray) C. & R. Erect, minutely scabrous, % to 1% ft. — 
high; flowering stems leafless or with a single leaf 4% to 1 ft. above the base; 
leaves 1 to 2 or 3 times ternate; leaflets ovate or roundish, sharply serrate, 
incised, the terminal divisions ternate, or quinate, or divided, mostly % to 
1 in. long; rays about 1'4 in. long, in fruit 3% in. long or less; pedicels 1 to 
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2 lines long; bractlets inconspicuous, shorter than the umbellets; fruit 1 to 2 
- lines long, nearly as broad; ribs filiform; oil-tubes 3 in the dorsal intervals, 

5 to 6 in the laterals, 8 to 10 on the face—(Deweya kelloggii Gray.) 
Coast Ranges from Petaluma, Bolinas Bay and Mt. Tamalpais to Monterey. 

Rather rare. 

2. V. hartwegii (Gray) C. & R. Acaulescent, mostly caespitose, 1 to 3 ft. 
high; caudex much branched, crowning a stout taproot; scapes and petioles 
somewhat scabrous; leaves biternately divided, or a portion triternately divided, 
the ultimate lateral divisions mostly 3-foliolate, the ultimate middle divisions 
mostly 5-foliolate; leaflets ovate or oblong, sparingly incised, serrate, mucro- 
nate, 1 to 2 in. long, or the leaflets often more or less confluent; petioles 2 
to 6 in. long; rays about 15, 2 in. long or less; bracts none; bractlets 3 to 
6, unequal, linear-lanceolate, long-pointed, exteriorly disposed, mostly surpassing 
the umbellets; flowering pedicels less than 1 line long; fruit nearly orbicular, 
smooth, 3 to 4 lines long; ribs filiform; oil-tubes as in the last—(Deweya 
hartwegii Gray.) 

Sierra Nevada; South Coast Ranges (Mt. Diablo and the Oakland Hills to 
San Luis Obispo). Apr. Somewhat rare locally. 

12. APIUM L. 
Ours erect glabrous biennial with fibrous roots and pinnately divided leaves. 

Stems tri- or di-chotomously branched, forming a paniculate inflorescence, the 
compound umbels terminal on the branches and subsessile in the forks. In- 
volucre and involucels small or none, or the former sometimes foliaceous. 
Flowers white, in compound umbels. Calyx-teeth obsolete. Fruit elliptic-ovaie 
or broader than long. Ribs prominent, obtuse, equal. Oil-tubes solitary in the 
intervals, 2 on the face. Seed-face plane. (Old Latin name of Celery.) 

1. A. graveolens L. ComMMoN CELERY. Erect, 3 or 4 ft. high; lower leaves 
long-petioled, leaflets 5 (or 7 or 9), 1% to 3 in. long and as broad or broader, 
coarsely toothed and 3-cleft or even -divided; upper leaves on short petioles or 
sessile, the leaflets 3; rays 4 to 12 lines long; fruit %4 to % line long. 

An escape from gardens; naturalized in the marshes from Suisun to Mon- 
terey. July-Aug. 

13. CICUTA L. Water HEMLOcK. 

Tall branching glabrous perennials growing in marshes or by stream banks. 
Rootstocks short and erect, or horizontal and branching. Leaves pinnately or 
ternately compound. Flowers white, in compound umbels. Calyx-teeth some- 
what prominent. Involucre present or none. Involucels of small bractlets. 
Fruit oblong to orbicular, glabrous. Ribs corky, broad but low, the lateral in 
cross section evidently larger than the intermediate and dorsal. Oil-tubes 2 on 
the face, solitary in the intervals. (Classical name of the Hemlock, which was 
given to criminals, and sometimes, when the Greeks had a superfluity, to phil- 
osophers, as a death-poison.) 

Involucre none or of a single bract; fruit 1 to 1% lines long; hill streams....1. C. virosa. 
Involucre of several to many lanceolate bracts; fruit nearly 2 lines long; salt marshes.... 

2. C. bolandert. 

1. C. virosa L. var. californica C. & R. CALIFORNIA WatTEeR HEMLOCK. 
Stems about 3 ft. high; rootstock horizontal, much branched; radical leaves 
pinnate or partly bipinnate below, 114 to 2%4 ft. long, on long (1% to 1% ft.) 
petioles; leaflets ovate-lanceolate or lanceolate, serrate, 3 to 4 in. long, often 
deeply 1-lobed on one side towards the base; rays somewhat unequal, 144 to 
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21% in. long; pedicels 2 to 4 lines long; involucre none, or merely 1 narrow 
bract; bractlets several, ovate, acuminate; fruit 1 to 114 lines long with nar- 
row not depressed oil-tubes, those on the face approximate near the median line. 
—(C. ealifornica Gray.) 

Margins of streams near the coast: Oakland Hills; San Francisco; Santa 
Cruz; Monterey. July-Aug. 

2. C. bolanderi Wats. Stem 5 to 10 ft. high, branched above, with nearly } 
or quite vertical rootstock and large radical and cauline bipinnate leaves 
2 ft. long or less; leaflets lanceolate, serrate, 2 in. long; bracts and bractlets 
lanceolate, the former often scarious-margined; rays 114 in. long, subequal, 
pedicels 2 lines long; fruit orbicular, 2 lines long, prominently ribbed, the 
quite mature carpels rather strongly concave on the face, thus appearing 
somewhat lunate; oil-tubes broad, depressed in the channeled seed. 

Suisun Marshes, abundant and conspicuous. Sept.-Oct. Reputed poisonous 
to cattle. 

14. AMMI L. 
Ereet branching glabrous biennial with slightly fusiform roots and dissected 

decompound leaves. Flowers white in compound umbels. Bracts parted into 
filiform segments. Bractlets lanceolate, acuminate. Flowers white, in a ter- 
minal compound umbel with long rays and short pedicels. Calyx-teeth obsolete. 
Fruit ovoid, very slightly flattened laterally. Ribs filiform. Oil-tubes solitary 
in the intervals and 2 on the face. (Greek name of an umbelliferous plant.) 

1. A. majus L. BisHop’s WerEED. Stem slender, branching above, 14 
to 2% ft. high; leaves triternately dissected into small spatulate segments (2 
to 6 lines long), which are laciniate or serrulate at apex; rays about 25 to 
30, little unequal, *4 to 2 in. long; pedicels 1 to 1% lines long; bracts linear 
below, parted above into 3 filiform divisions; bractlets lanceolate, acuminate, 
entire, scarious-margined at base; fruit less than 1 line long; carpels with 
coneave face; oil-tubes solitary in the intervals, 2 on the face. 

Low places in grain fields at Yountville and in marshes at Alvarado. 

15. CARUM L. 
Ours erect and slender glabrous biennials or perennials. Leaves simply 

pinnate with few linear entire leaflets. Flowers white, in compound umbels. 
Involucre of entire bracts or none. Involucels of entire bractlets. Calyx-teeth 
small. Stylopodium conical. Fruit ovate or oblong, laterally compressed, with 
obtuse ribs. Oil-tubes solitary in the intervals, 2 on the face. (Karon, Greek 
name of the Caraway.) « 
Stems clustered, from a fascicle of coarse roots; fruit 2 to 3 lines long....1. C. kelloggii. 
Stem solitary, from a tuber or cluster of tubers; fruit about 1 line long...2. C. gairdnert. 

1. C. kelloggii Gray. Stems several from a fascicle of coarse and hard 
fibrous roots, 3 to 5 ft. high; radical leaves 5 to 10 in. long, ternate, each 
division pinnate with narrowly linear divisions 3 or 4 in. long; cauline leaves 
similar but smaller; involucral bracts and involucel bractlets several, lanceolate 
or subulate; rays % to 1% in. long; stylopodium very large, with short stout 
styles; carpels frequently unequal or only one maturing. 

Very common in the open hill country about San Francisco Bay: Vacaville; 
Napa Range; Oakland Hills. Sometimes called ‘‘ Wild Anise.’’ 

2. C. gairdneri (H. & A.) Gray. Squaw-roor. Stem solitary, 14 to 21 in. 
high, from a tuberous root or a fascicle of such; leaves few, simply pinnate, 
with 3 to 7 linear leaflets 2 to 6 in. long; upper leaves mostly simple; rays 

a. 
i 
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3 to 6 lines long; involucre of several bracts or none; involucels of linear 
acuminate bractlets; stylopodium low, with long slender styles. 

Napa Range, Ukiah and northward to British Columbia. The tubers and 
the young shoots were used as food by the Pomos, in both cases being eaten 
raw. 

16. EULOPHUS Nutt. 
Glabrous perennials with deep-seated fascicled tubers and radical leaves or 

the cauline few and small. Leaves compound with the leaflets or ultimate 
segments linear or elongated and entire, rarely ovate or oblong and incised; 
terminal leaflet elongated, always entire and often caudate. Flowers white or 
pinkish. Umbels long-pedunecled. Bracts of involucre and bractlets of involucel 
similar, several, lanceolate, acuminate. Calyx-teeth prominent. Fruit ovate to 
linear-oblong, glabrous, flattened laterally. Ribs filiform, equal. Stylopodium 
conical, with long strongly recurved or deflexed styles. Oil-tubes 1 to 5 in the 
intervals, 4 to 8 on the face. Seed-face broadly concave, with a central 
longitudinal ridge. (Greek eu, true, and lophus, crest, in reference to the 
salient terminal leaflet.) 

1. E. californicus (Torr.) C. & R. Stems generally 3, erect, 3 to 5 ft. 
high; leaves radical, pinnately twice compound; leaflets ovate, pinnately in- 
eised, 5 to 7 lines long, or the leaflets of the earliest leaves linear, 3 to 5 or 
more lines long; terminal leaflet *4 to 1% in. long, 11% lines wide, entire; 
rays 1 to 1% in. long; flowers white; fruit linear-oblong, 3 lines long; oil- 
tubes large and solitary in the intervals, 4 on the face.—(Podosciadium eal- 
ifornicum Gray.) 

Along stream, Aurora Honda, at foot of Mt. Day (Mt. Hamilton Range), 
Dr. Rk. J. Smith; Sierra Nevada foothills from Knights Ferry to Mariposa Co. 

17. PIMPINELLA L. 
Glabrous perennials with decompound leaves. Flowers white or pinkish in 

ours, in compound umbels. Involucre and involucels none. Calyx-teeth obsolete. 
Fruit ovate, with a broad commissure. Ribs slender, equal, distant. Ojl-tubes 
numerous, 2 to 6 in the intervals, several on the face. (Connected with Latin 
-pampinus, a tendril, the application not obvious. ) 

1. P. apiodora Gray. Primpinet. Erect, 2 or 3 ft. high; leaves mostly 
radical, 2 or 3 times ternate; leaflets ovate in outline, laciniately pinnatifid and 
serrate, 1 to 14% in. long; umbels long-peduncled; rays 14 to 20, 1 to 2 in. 
long; fruit broadly ovate, 114 lines long; oil-tubes 4 or 5 in the dorsal inter- 
vals, about 6 in each lateral, 8 or more on the face.—(Ligusticum apiodorum 
C. & R.) 

Rocky or bushy hills, San Francisco, Pt. Reyes and northward to Mendocino 
Co. June. 

18. SIUM L. Water Parsnip. 
Glabrous perennial marsh or aquatic herbs. Cauline leaves simply pinnate. 

Flowers white, in compound umbels. Bracts and bractlets several to many. 
Calyx-teeth minute. Styles short. Stylopodium depressed. Fruit ovate or 
oblong, somewhat laterally compressed, with narrow commissure. Ribs prom- 
inent, corky. Oil-tubes 2 or 3 in the intervals, at least in some of the inter- 
vals. (Sion, Greek name of some water plant.) 

1. S. cicutaefolium Gmel. var. heterophyllum Jepson. Stem stout, 21% 
to 3% ft. high, from a cluster of fleshy fibrous roots, angular and more or less _ 
fiexuous; lowest leaves sometimes simple, on long fistulous petioles, serrate 
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or laciniate, or pinnate like the cauline, 31%4 ft. long or less; leaflets 5 to Bt 
broadly lanceolate, serrate, 3 to 4 in. long; bracts lanceolate, over 1% in. long, 
scarious-margined below; bractlets ovate-lanceolate, 144 lines long; fruit ovoid, — 
2 lines long, with acute ribs; oil-tubes 2 on the face, 2 or 3 in the intervals — 
or occasionally 1. . ; 

- 

Salt-marshes: Suisun Marshes; Stockton. 

19. LILAEOPSIS Greene. 

Small glabrous perennials. Stems fistulous, creeping and rooting in the mud, | 
only the leaves and short peduncles erect. Leaves reduced to hollow cylindrical _ 
petioles jointed by transverse partitions. Flowers dull white or slightly tinged _ 
with pinkish brown, in a few-flowered umbel. Bracts of the involucre minute. 
Fruit subglobose. Dorsal ribs filiform, the lateral corky and thickened next 
to the commissure. Oil-tubes solitary in the intervals, 2 on the face. (Named 
for its resemblance to Lilaea.) 

1. L. lineata (Michx.) Greene. Leaves 1 to 8 in. long, 1 to 2 lines wide; 
peduncles 1 in. long or less; fruiting pedicels 114 to 3 lines long; petals plane; 
fruit 1 line long.—(Crantzia lineata Nutt.) 

Salt marshes or brackish mud flats: Bodega Head; Pt. Reyes; Port Costa 
to Antioch; Roberts Island. 

20. OENANTHE L. 
Aquatic glabrous herbs with succulent stems from thick rootstocks. Leaves 

pinnately compound. Flowers white in compound umbels, terminating the 
branches. Involucre present or none. Involucels present. Calyx-teeth rather 
prominent. Styles slender, at length elongated. Fruit globose-ovate, cylindric 
or slightly flattened laterally. Ribs broad, obtuse, corky; commissural face also 
corky. Oil-tubes solitary in the intervals, 2 on the face, the seed furrowed 
beneath them. (Ancient Greek name of some thorny plant.) 

1. QO. sarmentosa Presl. Stems succulent, 2 to 4 ft. high; leaves ter- 
nate and bipinnate; leaflets 5 to 13, 6 in. long or less, ovate-lanceolate, the 
lower obliquely lobed on the lower side or with an almost distinct supplementary 
leaflet; rays *4 to 2 in. long; bracts few or none; bractlets lanceolate, acumin- 
ate; fruit 1 to 2 lines long, the ribs very corky and somewhat turgid. 

Mendocino Co. and Sierra Nevada north to British Columbia. Var. CALIFOR- 
Nica C. & R. Erect, 2 to 4 ft. high; leaves bipinnate; leaflets elliptic-ovate 
in outline, 3-cleft or -parted and also coarsely toothed or incised, those of the 
upper leaves crowded on the rachis and sometimes tending to be conduplicate ; 
fruit cylindric, 2 lines long, crowded.—Slow streams or shallow ponds, often 
filling them with dense masses; San Francisco Bay region to Southern Califor- 
nia. In autumn the stems may give rise to slender runner-like branches 3 to 
5 ft. long which produce at intervals bulblets 4% in. in diameter or less. (O. 
californica Wats.) 

21. BERULA Hoffm. 
Glabrous marsh perennial with pinnate leaves and serrate leaflets. Flowers 

white, in terminal compound umbels. Bracts narrow. Bractlets unequal, 1 
or 2 surpassing the flowers. Fruit subglobose, glabrous, surrounded by a 
continuous corky covering of confluent ribs. Oil-tubes numerous and con- 
tiguous, in the mature fruit more or less confluent, closely surrounding the 
seed cavity. (Latin name of the Water-cress.) 

1. B. erecta (Huds.) Coville. Erect, rather stout, corymbosely branch- 
ing above, 6 in. to 3 ft. high; leaves simply pinnate; leaflets 9 to 19, 1 or 
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2 in. long, ovate to linear, serrate or laciniately lobed; umbels many-rayed; 
rays 144 to 2 in. long in fruit; pedicels 2 to 3 lines long; fruit less than 

1 iine long.—(Berula angustifolia, Bot. Cal.) 
Widely distributed: from Southern California north to Oregon and east to 

Illinois. San Mateo, acc. Greene. 

22. FOENICULUM Hill. 
Stout glabrous perennial with dark green aromatic herbage. Leaves decom- 

pound, dissected into numerous filiform segments. Flowers yellow, in large 
compound umbels. Involucre and involucels none. Calyx-teeth obsolete. Fruit 
oblong. Ribs prominent. Oil-tubes solitary in the intervals, 2 on the face. 
(Diminutive of Latin foenum, hay, from its odor.) . 

1. F. vulgare Gaertn. Sweet FENNEL. Glaucous; stem striate, branch- 
ing, 3 to 7 ft. high; rays % to 2% in. long; fruit 2 lines long. 

Waste places on old farms and by country lanes, flowering in summer: Lake 
Co.; Solano Co.; Napa Valley; Berkeley, etc. A nuisance in vacant lots at 
San Luis Obispo (Judge E. P. Unagast). 

23. SELINUM L. 

Tall branching perennials with pinnately decompound leaves. Flowers white, 
in compound umbels. Involucre of few bracts. Involucels of many bractlets. 
Calyx-teeth obsolete. Fruit oblong to obovate, flattened dorsally, glabrous or 
pubescent, with rather prominent disk. Ribs winged, the lateral usually 
broadest. Oil-tubes solitary in the intervals, 2 to 4 on the face. (Selinon, 
Greek name of the Parsley.) 

1. S. pacificum Wats. Leaves ternate and bipinnate, the ovate acutish 
segments 1 in. long and laciniately toothed and lobed; umbels on stout ped- 
uncles, about 15-rayed; involucre conspicuous, its bracts 2 or 3, lobed and 
toothed, 1 in. long and equaling the rays; involucels of several narrowly linear 
entire or 3-toothed bractlets, equaling the flowers; pedicels slender; fru‘t 
smooth, oblong, 3 or 4 lines long; wings thin, rather narrow; stylopodium 
slightly prominent above the disk; oil-tubes conspicuous, very rarely in pairs, 
the dorsal ones sunk in the body of the seed. 
Long attributed to Marin Co., but probably by error, since not found in 

thirty years. Doubtless belongs to the Mt. Shasta region (Alice Eastwood). 

24. ANGELICA L. 
Stout perennials with ternately or pinnately compound leaves. Flowers white 

in large terminal compound umbels. Involucre scanty or none. Involucels of 
small bractlets or none. Calyx-teeth mostly obsolete. Fruit strongly com- 
pressed, elliptic-oblong in outline. Ribs prominent, the lateral broadly winged, 
the others often narrowly winged. Oil-tubes 1 to 3 in the intervals, 2 to 4 
on the face. (Latin angelica, on account of its medicinal properties.) 

Rays equal, in flower 1 to 1% in. long; bractlets many, linear-acuminate..1. A. hendersonii. 
Rays unequal, in flower 1 to 4 or 6 in. long; bractlets none, or few and setaceous...... 

2. A. tomentosa. 

1. A. hendersoniiC. & R. Very stout, densely tomentose, especially on 
the inflorescence and whitened under surface of the leaves; leaves quinate, then 
pinnate; leaflets thick, broadly ovate, 3 to 4 in. long, obtuse, serrate; umbels 
rather condensed; rays in flower equal, about 114 in. long; pedicels 1 line long 
or less; bractlets many, linear-acuminate; fruit broadly oblong, slightly pubes- 
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cent, 3 to 4 lines long; lateral wings thick and corky, as broad as the body; — 
seed deeply suleate beneath the oil-tubes. : 

San Francisco and northward along the coast to Washington. The Califor- 
nian plants (at least) are too close to the next. 

2. A. tomentosa Wats. Stout, 2 to 5 ft. high, the stems and especially the 
leaves finely tomentose, roughish-pubescent, or nearly glabrous; leaves ternate, 
then pinnate; leaflets 2 to 3 in. long, ovate or almost round, 3-lobed or 
obliquely 2-lobed, or not lobed and merely oblique, irregularly serrate; petioles 
very much dilated at base; rays 1 to 6 in. long; pedicels 2 or 3 lines long; 
fruit oblong or elliptical, glabrous, 3 to 4% lines long; dorsal and intermediate 
ribs small and acutish; lateral wings nearly equaling the body in breadth; 
oil-tubes 2 on the face; seed somewhat suleate beneath the oil-tubes. 

Along the coast, San Francisco north to Mendocino and south to San Diego. 
Var. ELATA Jepson. Five to 8 ft. high; radical leaves as much as 4 ft. long; 
leaflets ovate-lanceolate or lanceolate, grayish puberulent, 4 to 6 in. long —Com- 
mon in the cafons and mountains about Napa Valley. Var. CALIFORNICA Jep- 
son. Roughish puberulent on the leaves and ends of the rays, the stem gla- 
brous; leaves biternate or quinate, then once pinnate or partially bipinnate; 
leaflets ovate, 2 in. long, the terminal mostly 3-lobed at summit, the lower 
often lobed or divided at base, all irregularly serrate with the serratures 
mucronulate; rays unequal, 1 to 6 in. long; pedicels subequal, 3 lines long; 
dorsal and intermediate ribs often winged; oil-tubes 2 or 3 in the intervals, 
2 on the face—Vaca Mts. May-June. Fr. July-Aug. 

25. LEPTOTAENIA Nutt. 

Tall stoutish glabrous perennials, with thick fusiform roots and pinnately 
compound leaves. Flowers yellow or purple, in compound umbels. Involucre 
of few bracts or none. Involucels of small and numerous bractlets or none. 
Fruit oblong to suborbicular, strongly compressed. Lateral ribs with broad 
corky-thickened wings coherent until maturity. Dorsal and intermediate ribs 
filiform and approximate. Oil-tubes 1 to 8 in the intervals, 2 to 10 on the 
face. (Greek leptos, narrow, and tainia, vittae or oil-tubes.) 

Involucels none; oil-tubes: present: s:coctew late oeiciele wieite ee ieee eee oe 1. L. californica. 
Involucels present; oil-tabes none: c..'os-s ies athe craioietelohte te ele teiacet teeter eteertes 2. L. dissecta. 

1. L. californica Nutt. Erect, 2 or 3 ft. high, glaucous; leaves once or twice 
ternate, then pinnate; leaflets 1 in. long or more, cuneate-orbicular or -obovate, 
3-lobed or the terminal 3-parted, serrate above; peduncles at summit abruptly 
widened into a disk-like dilatation; rays subequal, 2 to 3 in. long; pedicels 
11% to 3 lines long; fruit elliptical, narrowly winged, 4 lines long; oil-tubes 
6 to 10 on the face (the lateral frequently anastomosing), 3 or 4 in the 
intervals. 

North Coast ranges from the Napa Range to Klamath River (western 
Siskiyou Co.) Mar.-Apr. Var. PLATYCARPA Jepson. Four ft. high; fruit more 
broadly winged, 7 lines long.—Vaca Mts.; Napa Co. 

2. L. dissecta Nutt. Stems many from a thick root, leafy at base; leaves 
broad, 2 or 3 times ternate and then once or twice pinnate, the segments 
incised- pinnatifid; peduncles 1 to 2 ft. long; rays 2 to 5 in. long; involucre 
of few bracts or none; involucels of several lanceolate bractlets; flowers yellow 
or purplish; fruit oblong, 5 to 9 lines long; oil-tubes none or very obscure. 

Mendocino and Lake cos.; Sierra Nevada. Apr.-June. 
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26. PEUCEDANUM L. 
Low perennials, mostly of dry ground, with thick roots. Stems usually 

several from the root crown, naked or few-leaved. Leaves decompound, often 
dissected, mostly wholly radical. Flowers white or yellow, rarely purple, in 
compound umbels. Involucre none (a few species sometimes with 1 to 3 bracts). 
Involueels usually present. Fruit roundish to broadly or narrowly oblong, much 
compressed. Lateral ribs winged, the wings of the companion carpels coherent 
until maturity. Stylopodium wanting. Oil-tubes 1 to 4 in the intervals, 2 to 
6 on the face. (The ancient Greek name.)—The American representatives 
of the genus are considered by some authors as generically distinct from the 
typical European Peucedanums and have been referred to LomMatium Raf. and 
more recently renamed under the name CoGSWELLIA Spreng. 

A. Peduncles and pedicels conspicuously swollen at sumnuit. 

miawers yellow; bractlets none; fruit ‘glabrous... 0... cece css secsecces 1. P. nudicaule. 

B. Peduncles and pedicels not swollen at summit. 

Leaves ternate and pinnate, with broad leaflets. 
Leaflets ovate in outline, serrate and more or less incised; fruit 3 to 3% lines long.. 

Fig OL parvifolium. 
Leaflets roundish, serrate, often 3-lobed but the lobes broad; fruit 6 to 8 lines long, 

eR AT CPRRICC CES SRG Fai a. cieiele lee clviee =! op =o, cleie oeleleela'e vise Weeveasss 3. P. hasset. 
Leaves decompound and much dissected into small linear or filiform segments. 

Flowers white; bractlets more or less united into a 1-sided involucel. 
Fruit glabrous; oil-tubes solitary in the intervals................. 4. P. macrocarpum. 
Fruit tomentose or pubescent; oil-tubes 2 or 3 in the intervals, rarely solitary...... 

5. P. dasycarpum. 
Flowers yellow; bractlets distinct. 

Oil-tubes solitary in the intervals. 
Bract 1 or none; body of fruit on a distinct stipe, the stipe and pedy with a 

WAN SEL WACEAASHDHOAG JAS? DOG Vins fe aie cis. cleiaisscivix snl cie\siehe , ole Seidel ele ors P. vaseyi. 
Bracts 1 to 3; bractlets scarious-margined; wing of fruit scarcely as es as body.. 

7. P. utriculatum. 
Oil-tubes none in the intervals or indistinct; wing ™% to almost as wide as body; 

BUC espa tZOMIS ate Gay acetate Eee at a abetete Ee) a sis 9 oiler cholas oiatle: «ohn, #0) 6 @) 22, sieusoie, 8. P. caruifolium. 

1. P. nudicaule (Pursh ) Nutt. PEsTLE Parsnip. Acaulescent, 6 to 16 
in. high, glabrous, with thick taproot; leaves 3 to 6 in. long, simply ternate 
or mostly once or twice ternate and then pihnate with 5 to 21 leaflets ; leaflets 
broadly lanceolate to ovate, entire or few-toothed at apex, *4 to 2 in. long, 
petiolulate or the lateral leaflets in decompound leaves mostly sessile; peduncles 
stoutish, conspicuously enlarged at the summit and bearing 6 to 18 very unequal 
rays, the outer sometimes 2 to 3 times the length of the inner; rays in fruit 
(ilated at apex, 2 to 10 in. long; fruiting pedicels 1 to 3 lines long; bracts 
and bractlets none; flowers yellow, in capitate umbellets; fruit elliptic-oblong, 
+ to 5 lines long, 21% to 3 lines wide, the wings one-half the breadth of the 
body; oil-tubes broad, solitary in the dorsal intervals, 1 or 2 in the laterals, 
4 or 6 on the face.—(P. leiocarpum Nutt.) 
Low open foothills, North Coast Ranges (Sonoma, Napa and Solano cos.) 

and Sierra Nevada (Irishtown, Amador Co.) northward to the Columbia River. 
Also Mt. Hamilton, ace. Coulter and Rose. The northern plants have narrower 
leaves and more slender peduncles. 

2. P. parvifolium T. & G. Acaulescent or very short-caulescent, 6 to 10 
in. high, glabrous; leaves 3 or 4 in. long, ternate, then pinnately divided into 
3 or 5 leaflets, or the upper leaflets confluent; leaflets ovate, mostly cuneate at 
base, 2 or 3-cleft, incised or serrate, the teeth strongly cuspidate, 1% to 114 in. 
long; peduncles 1 to 3; rays about 10, unequal, 144 to 2 in. long; pedicels 3 to 
4% lines long; bractlets subulate; flowers deep yellow; fruit broadly elliptical 
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to orbicular, 3 to 3% lines long, the wings broader than the body; oil-tubes _ 
solitary in the intervals, 2 to 4 on the face. ‘ 

Santa Cruz Mts.; Monterey; San Luis Obispo. May. 7 

3. P. hassei C.&R. Nearly acaulescent, 16 in. high, glabrous and 
glaucous; leaves ternate and pinnate; leaflets roundish, cuspidately serrate, 
frequently 3-lobed, 4% to 1% in. broad; peduncles several; rays 11 to 18; 
bractlets ovate or lanceolate, or mostly one and that laciniately cleft; fruit 
6 to 8 lines long, nearly or quite as broad, very broadly winged, emarginate at 
base and apex; oil-tubes 4 on the face, solitary in the intervals with occasionally 
an additional one in one of the lateral intervals. 

Mt. Hood Range; Vaca Mts.; Southern California. 

4. P. macrocarpum Nutt. Short-caulescent, 10 to 14 or 16 in. high, the 
stems several from a short scale-bearing caudex crowning an elongated tuberous 
root; herbage thinly short-pubescent; leaves in a basal or sub-basal tuft, 2 to 5 in. 
long, or the earliest as much as 10 in. long, once or twice ternate and twice 
pinnately divided, the segments linear, acute, % line broad or less and % to 
2 lines long, the ultimate divisions of the rachis winged; fruiting rays about 
equal, 1144 to 4 in. long; pedicels 3 to 5 lines long; bracts none; involucel of 
many lanceolate bractlets mostly exceeding the umbellets, sometimes united at 
base and unilateral; flowers chalk-color; ovary and fruit glabrous; fruit 
oblong to ovate, mostly narrow but sometimes very broad and somewhat quad- 
rangular, 2 to 4 lines wide, 6 to 10 lines long; ribs inconspicuous or almost 
obsolete; oil-tubes 1 to each interval, 2 to 6 on the face, the seed sharply 
channeled beneath those of the dorsal intervals; wings broader, sometimes 
narrower than body. i 
Open stony hills in the Coast Ranges and Sierra Nevada. Not uncommon 

with us but more abundant and widely distributed northward to the Columbia 
River. 

5. P. dasycarpum T. &G. Nearly acaulescent, the peduncles several from 
a stout taproot, erect or ascending, 6 to 15 in. high; herbage with a short 
stiffish pubescence; leaves ternately decompound and dissected into small nar- 
rowly linear segments; segments 1 or 2 lines long and less than 1% line wide; 
fertile rays 6 to 11, 1 to 2% in. long; pedicels in fruit 3 to 6 lines long; in- 
volucels unilateral, composed of several ovate or lanceolate more or less united 
bractlets; ovary tomentose or conspicuously woolly; fruit suborbicular, 4 or 
5 lines long and nearly or quite as broad; wings quite as broad or broader 
than body; oil-tubes variable, 2 or 3 in the intervals or sometimes 1, 4 or 2 
on the face. 

Open chaparral hills or open woods, or in the valleys of the Coast Ranges 
and Sierra Nevada foothills, common but rarely abundant in any one place. 
No satisfactory differences between this species and P. tomentosum Benth. 
have yet been formulated and perhaps do not exist. The number of oil-tubes is 
very variable, the segmentation of the leaves equally so, while the tomentum 
of the fruit is singularly ineonstant. Apr.-May. 

6. BP, vaseyi C. & R. Short-caulescent, branching near the base, 1 ft. high; 
leaves ternate-pinnate, the divisions pinnately cut into segments 1 to 2 lines 
long and 4 to 1% line broad; petioles broadly inflated, 4 to 5 lines long; rays 
5 to 14, the fertile % to 2% in. long; involucre none; pedicels 1 to 2 lines 
long; bractlets cuneate-obovate, abruptly acuminate; flowers yellow; fruit 
elliptic or slightly narrowed towards the base, 4 to 51% lines long, 3 to 4 lines 
wide; the body 2 to 21% lines long, contracted at base into a stipe-like process 

—— 
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114 lines long and at apex into a beak-like process 1 line long, the whole with 
broad wings, broader than body; dorsal and intermediate ribs obvious, with 
broad solitary oil-tubes in the intervals, 4 on the face. 

San Bernardino Mts., Vasey, northward to the Mt. St. Helena Range and 
eastward to Inyo Co. 

7. P. utriculatum Nutt. BLAppEeR Parsnip. Caulescent, or even some- 
times acaulescent, with many stems and leaves from a thick taproot, forming 
a bushy tuft 4 to 12 in. high; leaves 2 to 8 in. long, ternate-pinnately decom- 
pound and dissected into linear segments 44 to %4 line broad and 1 to 3 lines 
long; petioles conspicuously inflated, membranous, 2% to 7 lines broad; rays 
3 to 15, very unequal, the fruiting ones %4 to 3 in. long; pedicels 2 to 4 lines 
long; involucre none or occasionally with 1 often foliaceous bract; bractlets 
few, round-obovate to oblong, 1 to 2 lines broad, shortly petiolate, equaling 
the yellow flowers; fruit narrowly elliptic, 14% to 314 lines broad, 2% to 4% 
lines long; wings as broad as or narrower than body; oil-tubes 4 to 6 on the 
face, 1 in each interval or with short accessory ones in the dorsal intervals. 

Open grassy hills or plains, the most common species, frequent from 
Southern California northward through the Coast Ranges and Sierra Nevada 
foothills to Oregon and British Columbia. Bractlets variable in shape, entire, 
toothed or laciniate, usually acuminate, often longer than flowers. 

8. P. caruifolium T. & G. ALKALI Parsnip. Nearly or quite acaules- 
cent; peduncles 3 or 4 from a common stout taproot, 8 to 14 in, high; herbage 
nearly or quite glabrous; leaves ternately decompound, dissected into linear 
segments 14 to 1 line wide and 1 to 5 lines long; fertile rays 6 to 11, 1 to 
11% in. long; pedicels in fruit 1144 to 3% lines long; involucre none; bractlets 
distinct or nearly distinct, round-ovate or oblong, scarious-margined, entire, 
ciliate, or toothed at apex, often shortly petiolate; fruit glabrous, suborbicular 
or elliptic, 3 to 5 lines long, the wings 1% to almost as wide as body; oil-tubes 
none on the face, none in the intervals or indistinct. 

Low wet ground, frequent: Sacramento and San Joaquin valleys and South 
Coast Ranges. 

27. PASTINACA L. 

Tall branching biennial with angular or fluted leafy stems from thick roots. 
Leaves large, pinnate. Flowers yellow, in compound umbels. Involucre and 
involucels small or commonly none. Fruit oval, glabrous, strongly compressed. 
Lateral ribs winged; dorsal and intermediate ribs filiform. Oil-tubes solitary 
in the intervals, 2 to 4 on the face. (Latin name of the Parsnip.) 

1. P. sativa L. Common Parsnip. Erect, 3 or 4 ft. high; leaflets ovate, 
serrate, somewhat incised or even widely 3-lobed, 3 or 4 in. long; rays 15 to 
20, 1 to 2% in. long; fruit nearly orbicular, 214 to 3 lines long; oil-tubes 
conspicuous. 

Escaped from gardens: Lake Co.; Sacramento. 

28. HERACLEUM L. 

Tall stout perennials with very large ternately compound leaves and broad 
sheathing petioles. Flowers white, in a large many-rayed umbel. Involucre 
deciduous. Involucels of numerous bractlets. Petals obcordate, the marginal 
ones of the umbel much larger. Fruit almost round, strongly compressed. 
Lateral ribs with a thin wing; dorsal and intermediate ribs filiform. Oil-tubes 
2 on the face, 1 in each interval, visible from the outside and reathing from 
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the summit to about the middle of the ecarpels. (Named for Hercules, who, it 
is said, first used it in medicine.) 

1. H.lanatum Michx. Cow Parsnip. Four or 5 ft. high; leaflets 3, peti- 
olulate, ovate or orbicular, sharply serrate and lobed, 3 to 6 in. broad; umbels 
6 to 10 in. broad; fruit 314 to 5 lines long. 
Common in brushy eafions or on north slopes: Coast Ranges near the sea — 

and at middle altitudes in the Sierra Nevada. Reputed poisonous to cattle. 

GARRYACEAE. Sik Tasset Faminy. 
Shrubs or small trees with quadrangular branchlets. Leaves simple, opposite, 

with short petioles. Flowers dioecious, apetalous, borne along a pendulous cat- 
kin-like axis, 1 (in case of the pistillate) or a cyme of 3 (in case of the stam- 
inate) in the axil of each of the decussately connate bracts. Staminate flower: 
—calyx 4-parted into linear valvate sepals; stamens 4; filaments distinct. Pis- 
tillate flower:—calyx with a shortly 2-lobed or obsolete limb; ovary inferior, 
l-celled, with 2 pendulous ovules; styles 2, stigmatic on the inner side, per- 
sistent. Fruit a berry; epicarp at maturity dry and brittle, free from the 
pulpy portion and dehiscing irregularly, or sometimes cirecumcissile. Seeds with 
thin testa and horny endosperm, the minute embryo at one end. 

1, GARRYA Dougl. 
The only genus. (Nicholas Garry, of the Hudson Bay Co., the friend of 

David Douglas, the botanical explorer of Pacific North America, 1825-1832.) 
Leaves undtlate-margined;.fruit. tomentosetg ene oss civicle cela hese ee eee 1. G. elliptica. — 
Leaves plane, often yellow-green; fruit at maturity glabrous............ 2. G. fremontit. 

1. G,. elliptica Dougl. Si~K TassEL BusH. Commonly a shrub 5 to 8, or 
rarely a small tree up to 20 ft. high; leaves elliptical or narrower, the margin 
undulate and more or less revolute, glabrous above, tomentose beneath; catkins 
solitary or clustered, the staminate 4 to 10 in. long, with truncate or acute silky 
bracts and the calyx-segments cohering at tip, the pistillate shorter, 2 to 4 in. 
long, with acute or acuminate bracts; ovary sessile; fruit globose, 3 to 4 lines 
in diameter, densely silky-tomentose like the ovary, in extreme age glabrate; seed 
oval, 2 lines long. 
Common in the Coast Ranges, especially the seaward ranges, from Monterey 

Co. northward. Feb. Foliage suggestive of Quercus agrifolia. 
2. G.fremontii Torr. Brar BrusH. Shrub, 5 to 7 (or 10) ft. high; leaves 

oblong, tapering to each end, varying to elliptical, glabrous and shining above, 
gray-puberulent or white-tomentose beneath, in age often glabrous and yellow, 
particularly on the under surface, not undulate, 1144 (rarely 3) in. long, on 
petioles 6 lines long; catkins solitary or in clusters of 2 to 6, with acute some- 
what silky bracts; staminate catkin 2 to 3 in. long; pistillate catkin about 1% 
in. long, the ovary and young fruit very silky; fruiting catkin 1% to 3% in. 
long; mature fruit glabrous, 3 lines long, short-pediceled; seeds subglobose or 
oval, 11% lines long. 

High Coast Range ridges and slopes, mestly in the inner ranges and a mem- 
ber of the chaparral. Also in the Sierra Nevada. Feb. 

G. BUXIFOLIA Gray, of Red Mt., Mendocino Co., has leaves appressed-silky 
beneath and bears very slender catkins. 

CORNACEAE. Doawoop FaAmILy. 
Deciduous trees or shrubs, or some species low and merely suffrutescent. 

Leaves opposite, simple, entire. Flowers perfect, regular, in cymes or heads. 



; 

CORNACEAE. 305 

Calyx-tube coherent with the ovary, its limb represented by 4 small teeth at the 
summit or none. Petals 4, epigynous, valvate in bud. Stamens 4, alternate 
with the petals. Ovary 2-celled with a single pendulous ovule in each cell; style 
filiform; stigma simple. Fruit a drupe, the stone 2-celled with 1 seed in each 
cell. Embryo minute. ; 

1. CORNUS L. CoRNEL. DoGwoop. 

Flowers greenish or white. (Latin cornu, a horn, on account of the hardness 
of the wood.) 

Flowers sessile in a head-like cluster with an involucre of 4 to 6 large white petal-like 
Pptee ert RE SCALIOE boc cs case repieiatelepeisievaa ave) wva co k.ale Se einreiad bre 2) opahaytie oe bralsle 1. C. nuttallu. 

Flowers in cymes, inconspicuous; involucre none. 
Leaves lighter colored beneath; drupe white; stone conspicuously channeled on the 

eee ot nous Ree ae oc oot we a's 2 AP See atat sae ds Aa taney, O. pubescens, 
Leaves green, alike on both faces, nearly glabrous. f 

Stone smooth or somewhat channeled on the edges, not ribbed; drupe whitish or 
PUEESES EI pet ata: eects on A ee cS ege eae oo) a 5 ocd SYS epelaywaavertinte busier eye ss 3. C. glabrata. 

Stone channeled on the edges and with 8 filiform longitudinal ribs; drupe blue.... 
4. C. costulata. 

1. C. nuttallii Aud. Pactric Docwoop. Small tree 10 to 30 ft. high; leaves 
narrow- or elliptic-obovate or even orbicular, with rounded or shortly acute apex 
3 to 5 in. long, on petioles 2 to 3 lines long; flowers crowded in a head on a 
thick convex receptacle and surrounded by a conspicuous petal-like involucre; 
bracts of the involucre commonly 6, white, sometimes tinged with red, obovate 
to oblong, 1144 to 3 in. long, abruptly acute or acuminate; heads 1% to 1 in. 
broad, very dense, borne on peduncles 1 to 144 in. long; drupe 5 to 6 lines long, 
scarlet. 

Marin Co. (Erythea, vi, 73), and the Napa Range northward to Mt. Shasta, 
thence southward in the Sierra Nevada; rare in the South Coast Ranges (Mon- 
terey Co., Santa Cruz Mts.); San Diego Co. Inflorescence remarkably beauti- 
ful, appearing with or before the leaves. Also called Nuttall’s Dogwood and 
Mountain Dogwood. 

C. CANADENSIS L. Bunch-berry. MHerb-like; stem 3 to 6 in. high with a 
whorl of 6 leaves at summit, a pair of leaves above the middle, and scales 
below; involucre petal-like—Mendocino Co. and northward. C. SESSILIS Torr. 
Shrub 10 ft. high or more, with yellowish flowers in sessile umbels subtended by 
4 small caducous bracts—Northern Sierra Nevada west to Trinity River. 

2. C. pubescens Nutt. var. californica C. & E. CREEK DoGwoop. Shrub 
5 to 15 ft. high with smooth purplish branches and branchlets; leaves commonly 
ovate, varying to elliptical, acute, lighter colored and more pubescent, also con- 
spicuously ribbed, beneath, 2 to 4 in. long; cymes 114 to 2 in. broad; petals 
oblong, acute, 2 lines long; style glabrous, little or not at all thickened at apex; 
drupe white, subglobose, 3 lines in diameter; stone mostly oblique, somewhat 
flattened, with furrowed edges, each side with 4 less obvious or shallower chan- 
nels.—(C, californica C. A. Mey.) 

Common on ¢cafion stream banks in the Coast Ranges and Sierra Nevada, and 
along the Sacramento and San Joaquin rivers. Flowering and fruiting from 
Apr. until Noy. Sterile shoots observed in forest shade at Olema bore leaves 
to 7 in. long and 5 in. broad. 

3. C. glabrata Benth. Shrub 5 to 12 ft. high, with nearly or quite glabrous 
twigs; leaves ovate or oblong, acute at each end or often shortly pointed at 
apex, 1% to 2 in. long, green on both faces, obscurely pubescent with short 
scattered appressed hairs; petioles 3 lines long or less; flowers dull white, many 
in small cymes; ovary canescent; style slightly pubescent; drupe globose, the 



306 ARISTOLOCHIACEAE, <. 

flesh whitish or bluish; stone little compressed and not at all or obseurely fur- 
rowed,—(C. torreyi Jepson, Ist ed., perhaps not Wats.) 

South Coast Ranges from Monterey to San Mateo Co. and Mt. Disblo, aa 
stream beds or borders of swamps; North Coast Ranges from Green and Wooden 
valleys north to Pope Valley, Scott’ Valley and Mendocino Co., abundant and— 
often forming thickets along the bases of low hills. June. 

C. GREENEI ©. & E. Leaves similar but rounder; style greenish at the : 
thickened apex; drupe said to be blue; stone globose, not channeled or scarcely | 
ridged.—Lost species; perhaps a form of the last. a 

C. TORREYI Wats. Shrub; leaves obovate or oblanceolate, abruptly acute or 
shortly acuminate, on rather long slender petioles, lighter colored and somewhat 
pubescent beneath with loose silky hairs; cyme loose and spreading; drupe 
white; stone obovoid, 2% to 31% lines long, somewhat compressed, ridged on the 
edges, tubercled at summit.—Central California, Torrey, exact locality not 
known. A lost or dubious species. 

4. C.costulata Jepson, n. sp. Shrub; leaves broadly obovate, often abruptly 
acute, or much narrower and tapering acutely to both ends, green on both ~ 
faces and sparingly pubescent with short appressed hairs, 2 to 2%4 in. long; 
flowers 20 to 30 in a cyme, otherwise unknown; fruit blue, nearly globose, 
2 to 3 lines long; stone slightly broader than thick, obtusely pointed, slightly 
furrowed on each edge, marked at equal intervals with eight filiform ridges, the 
lateral ridge on each side usually occurring in the furrow. 

Eastern Mendocino Co., apparently the same thing also in the Vaca Mts. 
Stone remarkable for the longitudinal line-like ribs in relief at Bb inter- 
vals. 

ARISTOLOCHIACEAE. BirtrHwort FaAminy. 

Perennial herbs or twining shrubs. Leaves simple, alternate, petioled, cordate. 
Flowers perfect, apetalous, with a petal-like synsepalous 3-lobed calyx. 
Stamens 6 to 12 with extrorse anthers. Styles 6 or 1. Ovary inferior, 6-celled. 
Fruit a fleshy or dry capsule.. Seeds in 1 or 2 rows on the inner angle of each 
cell, with a minute embryo in copious endosperm. 

Calyx regular, persistent; capsule irregularly dehiscent...........e.eeeeeceoes 1. AsSARUM. 
Calyx irregular, deciduous; capsule septicidally dehiscent..............2. ARISTOLOCHIA. 

1. ASARUM L. 

Nearly acaulescent herbs with fragrant slender creeping rootstocks bearing 
2 or 3 seale-like bracts, then 1 or 2 reniform or cordate leaves on long closely 
approximate petioles and a short-peduncled flower close to the ground in the axil 
of the lower leaf. Calyx regular, campanulate, the limb 3-parted, the lobes 
spreading or recurved. Stamens 12, nearly free from the styles, at first reflexed, 
the alternate ones shorter; filaments more or less distinet, the connective usually 
continued beyond the anther into a point. Styles 6, more or less united. Cap- 
sule globose, fleshy, commonly bursting irregularly. Seeds large, thick, in 
2 rows each cell. (Derivation obscure.) 

1 A. caudatum Lindl. Wimp Gincer. Evergreen herb; leaves cordate- 
reniform, shortly acute or obtusish, pubescent below and above on the veins, 3 
to 6 in. broad, on petioles 31% to 7 in. long; peduncles 6 to 12 lines long ; 
calyx-lobes triangular or Shiai attenuate into a tail which is 1 to 24 in. 
long; filaments stout, the free apex of the connective much shorter than the 
anther; styles united, equaling the stamens. 
Deep shade of Coast Range woods: Santa Cruz Mts.; Oakland Hills; Marin 
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Co.; Napa Valley; Cahto (Mendocino Co.). Following rather closely the dis- 
tribution of the Redwood. Not in inner Coast Ranges. A. LEMMONIL Wats. is 
very similar; calyx-lobes only 4 to 6 lines long.—Plumas Co., ete. A. HART- 
WEGII Wats.; leaves strikingly mottled, glabrous above; calyx-lobes caudate- 
attenuate, 1 to 114 in. long; connective as Jong or twice as long as anther; 
styles nearly distinct—Sierra Nevada, 4,000 to 7,000 ft., common; west to 
New River, Trinity Co. 

2. ARISTOLOCHIA L. PIPE VINE. 

Twining shrubs with sparingly branched stems and axillary pendulous flowers. 
Calyx tubular, strongly curved and pipe-shaped. Anthers 6, rarely 7 or 8, sessile, 
disposed in pairs and adnate to the short simple style. Stigma 3 to 6-lobed or 
-angled. Capsule 6-angled and 6-valved, septicidally dehiscent. Seeds hori- 
zontal, in one row in each cell, numerous. (Greek aristos, best, locheia, parturi- 
tion, from its supposed efficacy in child-birth.) 

1. A. californica Torr. DuTcHMAN’s Prre. Deciduous woody climber, 
twining 5 to 12 ft. high on shrubs, the herbage more or less pubescent, some- 
t'mes silky; leaves ovate, cordate, 1144 to 3 (or 5144) in. long, on petioles 1 or 2 
in. long or less; pedicels *4 in. long, with a bract at the middle; calyx green- 
ish, veined with purple, 14 to 1% in. long; inside of tube near the base with 
a broad dull purple band; limb 2-lipped, the upper of 2 broad obtuse lobes, the 
lower entire, all lined with a disk-like thickening which on the upper side is 
continued downward and at the angle forms a projection partially closing the 
tube; ovary clavate; stigma with 3 broad obtuse lobes; capsule broadly oblong- 
obovate, abruptly contracted to a slender base, 6-winged, 2 to 2% in. long; 
seeds cuneate-obovate, 3 lines long, deeply concave on the upper side, the edges 
incurved, with a very prominent spongy raphe in the concavity. 

Coast Range hills from Monterey Co. (acc. Bot. Cal.) and Contra Costa Co. 
to Mt. Shasta, thence southward in the Sierra Nevada foothills to Butte Co. 
Most frequent in the North Coast Ranges from the Vaca Mts. to Sonoma Co. 
Mar.-Apr. 

LORANTHACEAE. MISTLETOE FAMILY. 
Evergreen shrubs, parasitic on trees. Branches dichotomous. Leaves oppo- 

site, simple and entire, or often reduced to connate scales. Flowers dioecious 
(in ours), greenish and inconspicuous, regular, apetalous. Sepals 2 to 5. Sta- 
mens as many as the sepals and inserted upon them; anthers 1 or 2-celled. 
Ovary inferior, l-celled. Fruit a berry with glutinous endocarp. Embryo 
straight, in copious endosperm. 
Berry sessile; flowers globose; leaves (in ours) foliaceous............. 1. PHORADENDRON. 
Berry on a recurved pedicel; flowers mostly compressed; leaves scale-like and connate... 

2. ARCEUTHOBIUM. 

1. PHORADENDRON Nutt. MISTLETOE. 

Parasitic on mostly deciduous trees, the stems much branched and swollen at 
the nodes. Leaves foliaceous and coriaceous, or scale-like. Flowers sunk in the 
joints of the jointed spikes, usually several to each scale. Staminate calyx com- 
monly 3-lobed, the anthers 2-celled, sessile on the base of the lobes. Pistillate 
calyx adherent to the ovary, the 3 teeth persistent on the globose semitrans- 
parent mucilaginous sessile berry. (Greek phor, a thief, and dendron, a tree.) 

Leaves elliptic to oblong, 3 or 5-nerved. 
rE ee ee es nas whine Loe bu oem iwinle 1. P. flavescens. 
eR oS oe ae Ro ou ash ua w dans sitho esol obldu 2. P. villosum. 

Leaves narrowly oblong or spatulate, nerveless....-..--eeeaeeueeneaeaes 3. P. bolleanum, 
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1. BP. flavescens Nutt. YeLrtow Mistieror. Foliage yellowish green; 
leaves orbicular to ovate or narrowly elliptic, obtuse, 314 in. long or less, con- 
spicuously 5-nerved from the base and distinctly petioled; fruiting spikes dense, 
1% in. long or less; berries white, 2 lines in diameter. 

Interior of California on Common Cottonwood and California Buckeye, the 
Cottonwoods frequently killed by the parasite. The haustoria spread in the 
bark of Buckeye branches and by buds give rise to a twiggy growth. 

2. P. villosum Nutt. Common MISTLETOE. Foliage deep green; leaves 
elliptic, obtuse, 3-nerved, 1 in. long, on short petioles; berries pinkish, 11% 
lines in diameter. 

Coast Range and Sierra Nevada foothills, parasitic on oaks. Observed by the 
author on the following species: Quercus douglasii, lobata, wislizenii and 
kelloggii. 

3. P. bolleanum (Seeman) Eichler. Stems % to % ft. long; leaves nar- 
rowly oblong or spatulate, obtuse, contracted to a short petiole, % to 1 in. 
long; bracts ciliolate; spikelets short, mostly less than 4% in. long, opposite 
or in fours; berries pearl-like on aecount of their whiteness, translucency 
and luster, rather less than 2 lines in diameter. 

Coast Ranges, on cypress and juniper, rare in our region. 

2. ARCEUTHOBIUM Marsch-Bieb. 

Plants yellow or yellowish brown, leafless, fragile-jointed, parasitic on conifer- 
ous trees. Stems quadrangular or angled. Leaves represented by connate scales. 
Flowers solitary or several in each axil, crowded into apparent spikes, opening 
in autumn. Staminate flower:—calyx mostly 3-parted, compressed; stamens 
consisting of a single 1-celled roundish anther, opening by a circular slit. Pis- 
tillate flower:—calyx 2-cleft, the teeth laterally disposed, the ovary ripening 
the next autumn after flowering and exserted on the recurved pedicel. Berry 
circumscissile near the base, when fully ripe explosively dehiscent at a touch or 
when teased, the glutinous seed being expelled to a distance of several feet. 
(Greek arkeuthos, juniper, and bios, life.) : 

1. A. occidentale Engelm. PINE MISTLETOE. Stems dichotomously 
branched, 4 to 15 in. long, the branches bearing numerous spikes, the lower 
spikes commonly with accessory spikes in the axils; staminate spikes deep yel- 
low, % to % in. long; staminate flowers exceeding 1 line in breadth; pistillate 
plants olive-brown; spikes short, 5 or 6-flowered, arranged along the axis of the 
inflorescence, the upper spikelets mostly reduced to 1 flower, and the inflores- 
cence paniculate; berries brown, oblong, tapering to each end, 2 to 2% lines 
long.—(Razoumofskya occidentalis Ktze.) 

Coast Ranges and Sierra Nevada, on Digger Pine and Yellow Pine. 

SYMPETALAE. 
Calyx usually present, mostly herbaceous and synsepalous, often strongly 

modified. Corolla sympetalous. Stamens inserted on corolla. Pistil 1 and 
compound (except Asclepiadaceae and Apocynaceae). 

ERICACEAE. Heatu Faminy. 
Trees, shrubs or herbs. Leaves simple, alternate in all our genera except 

Chimaphila, mostly evergreen and stiff and coriaceous. Flowers regular and 
symmetrical, with the parts in 5s, rarely in 4s. Stamens free from the corolla, 
as many or commonly twice as many as its lobes or petals and distinct from 
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them; anthers 2-celled, opening by a terminal pore or sometimes longitudinally, 
frequently bearing two awn-like appendages. Ovary superior or inferior, 4 to 
10 (rarely 1, 2 or 3)-celled, with usually axile placentae bearing numerous 
ovules.—Corolla in most cases sympetalous but sometimes choripetalous. 
Rhododendron has a slightly irregular corolla. The red or white flowers are 
pendulous as a rule and the pollen-grains are often united in 4s (tetrads). 

A. Corolla choripetalous; fruit a capsule. 
Herbs or herb-like. ; 

Anthers opening by 2 terminal pores. 
Stem leafy; flowers corymbose or umbellate.)............020cces cscs 1. CHIMAPHILA. 
Pe TMNeESEeTID © NOWELSH FACCINIOSE mite cs isla are alae a? © 15) clereye.e cine Siete < wine eo. 8 epererete & ae 2., E'YROLA. 

Anthers opening by a longitudinal slit; saprophyte.................. 3. PLEURICOSPORA. 
SHEIRS anthers, Opening: DY Ae tetiMinal POLES a5 io \e.0 0: o's o:<\s.owjoicie + oid ele qe wieic 4. LEpuUM. 

B. Corolla sympetalous; anthers opening by terminal pores or chinks; trees or shrubs. 

Calyx-tube free from the ovary. 
Cocolla funnelform to! campanulate; “fruit a capsule... 2/502)... i.). 5 5. RHODODENDRON. 
Corolla urn-shaped. 

Flowers in a panicle; calyx chorisepalous, dry, persistent in fruit but insignificant; 
anthers with 2 awns. 

Brea pernye witht) Prantdlane Strtaces: LECES.\< 6d 0.3 cteiale tia'e'e e wleise ein eee 6. ARBUTUS. 
Fruit berry-like but really drupaceous with stony nutlets, and smooth or resinous 

SESE AO EL He SISEUTIS oye eles eet toe ae fe vans aie’) 5.6) vataye art conn 2.» Sve (es 7. ARCTOSTAPHYLOS. 
Flowers in a raceme; calyx synsepalous, becoming fleshy in fruit and enclosing the 

Spey ft ek 2 eS RE oe Se Poor ae eee ee eae 8. GAULTHERIA. 
mage -tiine adherent tothe Ovary; ittiitea DELry:. ci... cicitc ssc eee See ee eee 9. VACCINIUM. 

1. CHIMAPHILA Pursh. PIipsissewa. 

Low perennial evergreen suffrutescent plants. Leaves alternate or in irreg- 
ular whorls, serrulate. Flowers white, waxy, in a terminal naked corymb. 
Calyx 5-parted. Corolla rotate, choripetalous; petals 5, orbicular, concave. 
Stamens 10; filaments dilated and hairy in the middle. Stigma orbicular-pel- 
tate, crowning the very short style which is concealed in the umbilicate summit 
of the ovary. Capsule 5-celled, dehiscent from above downwards. (Greek 
cheima, winter, and phileo, to love, the plants evergreen.) 

1. C. menziesii Spreng. MENzIES PipsisSEwA. More or less branched from 
the base, 3 or 4 in. high; leaves ovate, obtuse or acute, 1 in. or less long; 
peduncles 1 to 3-flowered; flowers 3 lines in diameter; filaments with a roundish 
dilation at the middle which is covered with short hairs. 

Pine woods: Coast Ranges and Sierra Nevada, alt. 3,500 to 6,000 ft., rare. 
C. UMBELLATA Nutt. Prince’s Pine. Stem often simple, 6 to 10 in. high, 

bearing several clusters or whorls of leaves and 3 to 6-flowered peduncles; leaves 
oblanceolate, varying to oblong, sharply serrate from near the base, 114 to 
214 in. long; filaments with a roundish dilation at base which is hairy on the 
margin only.—Pine woods: ‘‘Parker’s Station, Eureka Trail,’’ Bolander ; 
Hupa Valley, Chandler; Mt. Shasta; Big Oak Flat Road; Placer Co., Carpenter. 

2. PYROLA L. WINTERGREEN. 

Acaulescent herbs with slender rootstocks, leafless or with radical evergreen 
leaves. Flowers 5-merous, in a raceme on a naked or sparingly scaly-bracted 
scape. Petals distinct, concave or incurved, more or less converging. Sta- 
mens 10; filaments subulate, naked. Stigma 5-lobed or -toothed, on an elon- 
gated style. Capsule 5-celled, depressed-globose and 5-lobed, umbilicate at 
apex and base, dehiscent from the base upward; edges of the valves cobwebby 
when opening, persistent on the axis. Embryo minute. (Diminutive of Pirus, 
classical name of the Pear Tree, on account of resemblance in the leaves of 
one species.) 
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1. P. aphylla Smith. Leafless parasite; stems red, often many and nee 
tered, from a scaly-bracted rootstock, 8 to 16 in. high; calyx red, its lobes | ay 
triangular- -ovate, %4 the length of the obovate or elliptie whitish petals; capsule ¥ 
3 lines broad, its sutures somewhat cobwebby in dehiscence, ay 

Rare in our district: Santa Cruz Mts., M. Grace Rowe; Mt. Tamalparieie 2 
Howell Mt.; Mt. St. Helena and northward to Mt. Shasta. Also in the Sierra — 
Nevada. The following species have a cluster of radical leaves and (except 
the last) a long declined and recurved style. . 

P. prcraA Smith. White-veined Shin-leaf. Leaves ovate or elliptic, very 
coriaceous, mottled or veined with white; petiole narrowly winged; calyx-lobes 
broadly ovate; corolla greenish white or brownish.—Pine forests from Mendo- 
cino Co. to Mt. Shasta and southward in the Sierra Nevada. . 

P. ROTUNDIFOLIA L. var. BRACTEATA Gray. Leaves orbicular and compara- 
tively thin, unmottled, on slender unwinged petioles as long as the blade; 
calyx-lobes triangular-lanceolate ; corolla rose-purple-—With the preceding. 

P. sEcuNDA L. Leaves ovate, thin and greenish; flowers white, in a one- ~ 
sided raceme; petals with two tubercles at base inside—Northern Sierra 
Nevada. 

3. PLEURICOSPORA Gray. 

Whitish or light brown saprophyte with imbricated scales. Sepals 4 or 5, 
seale-like, the margins fimbriate. Petals 4 or 5, plane, rather shorter than the 
sepals. Stamens 8 or 10; filaments ligulate-filiform, glabrous. Ovary ovate, 
l1-celled, the 4 or 5 parietal placentae large; style columnar; stigma umbilicate- 
capitate. Fruit a watery berry. (Greek pleuricos, at the side, and spora, seed, 
the placentae parietal.) 

1. P. fimbriolataGray. Plant spike-like, 2 to 8 in. high; spike dense; 
corolla whitish, 5 lines long. 

Mariposa Grove, Bolander; Lake Tahoe, Katherine Chandler; Healdsburg 
(Zoe, iv, 154). The following allied plants are saprophytes with red, brown 
or dull white herbage and hypogynous flowers in a single terminal spike: 

ALLOTROPA VIRGATA T. & G. Reddish or whitish rather fleshy plant; corolla 
none; ovary 5-celled, as in the next two.—Sierra Nevada in pine woods; Mt. 
Shasta; Humboldt Co. 

PTEROSPORA ANDROMEDA Nutt. Pine Drops. Reddish brown plant; flowers 
racemose; corolla sympetalous; anthers 2-awned at the back.—Sierra Nevada; 
Lake Co. and northward. 

SARCODES SANGUINEA Torr. Snow Plant. Bright red or scarlet plant; flowers 
in a fleshy scaly spike; corolla sympetalous; anthers not awned.—Sierra 
Nevada. 
HEMITOMES CONGESTUM Gray. Spike capitate, often subterranean; sepals 

2; corolla tubular-urn-shaped, 4 or 5-lobed; ovary 1-celled, apparently several- 
celled by the meeting of adjacent placental plates.—Coast Ranges near the 
coast, northward, " 

4. LEDUM L. Laprapor Tea. 

Evergreen shrubs with fragrant herbage. Leaves entire, the margin disposed 
to be revolute. Flowers white, small, in terminal umbel-like corymbs from 
large scaly buds. Pedicels slender. Sepals 5, almost distinet, very small. 
Petals 5, obovate and spreading. Stamens 5 to 10. Capsule 5-celled, dehiscing | 
from the base upward, many-seeded; placentae borne on the summit of the axis 
of the fruit. (Greek Ledon, ancient name of the Cistus.) 
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1. L. glandulosum Nutt. Low, 3 to 5 ft. high; leaves rather thickly cloth- 
ing the stems, oblong, acute at each end, mucronate at apex, 1 to 2% in. 
long, green and glabrous on Both sides, or light colored beneath with a gland- 
dotted felt; petals elliptic-ovate, 214 to 3 lines long; filaments ciliate toward 
the base; capsule oval, nearly 2 lines long. 

Sierra Nevada, 4,000 to 10,000 ft., and from Pt. Reyes northward along the 
coast to Oregon. Poisonous to sheep. 

5. RHODODENDRON L. 

Ours shrubs with alternate entire leaves crowded on the flowering branches. 
Flowers in umbels or corymbs, from terminal buds with thin deciduous scales. 
Calyx very small. Corolla funnelform to campanulate, cleft, often somewhat ir- 
regular. Stamens 5 or 10; filaments filiform; anthers short, without awns or 
appendages. Style filiform; stigma capitate or somewhat lobed. Fruit a septi- 
cidal 5-celled capsule, the valves separating from the columella. (Greek rhodos, 
rose, and dendron, a tree.) 

Deciduous; flowers commonly white; stamens 5............,.cceeceeees 1. R. occidentale. 
meetcen- Uowers rose-purple; Stamens. 10. . c. c ae cance clave dicen cee 2. R. californicum. 

1. R. occidentale Gray. WESTERN AzALEA. Shrub, 3 to 8 ft. high; leaves 
narrowly or broadly obovate, 1 to 4 in. long, ciliate, otherwise nearly glabrous; 
flower buds terminal, surrounded at base by leaf buds which give rise to the 
shoots of the season; calyx 5-parted, its lobes oblong or oval; corolla white, 
or sometimes pink, 11% to nearly 2 in. long, 5-cleft, slightly irregular, the upper 
lobe with a large yellow splotch; tube conspicuously funnelform, glandular- 
viscid outside; capsule oblong, *4 in. long. 

Middle and seaward Coast Ranges, commonly on stream banks: Santa Cruz 
Mts.; Marin Co.; Napa Valley; Sonoma Co. and northward. Also in the 
Sierra Nevada. In the Bay region the white-flowered form usually occurs in 
shade or in deep cafions, the pink form higher on cafion sides or in sunny 
situations. Feared by sheepmen as poisonous. 

2. R. californicum Hook. CaLirorNIA Rose Bay. Erect, 4 to 8 ft. high; 
leaves coriaceous and evergreen, oblong or elliptic, green above, rusty or lighter 
beneath, 3 to 4 in. long; flower buds 1 in. long, the scales ovate; corolla tur- 
binate-campanulate, rose-purple, the upper lobe greenish-dotted within, 114 in. 
long; stamens 10, not exserted; ovary densely pubescent with dark red or 
rusty hairs; capsule nearly or quite glabrous, red, 4% to % in. long, 2% lines 
in diameter. 

Seaward Coast Range: Waddell Creek; Pescadero; Mt. Tamalpais and 
northward to Mendocino and Humboldt cos. Reported poisonous to sheep. 

LEUCOTHOE DAVISIAE Torr. Shrub 3 to 4 ft. high; leaves coriaceous, oblong, 1 
to 3 in. long; flowers white, pendulous, in erect racemes 2 to 4 in. long; corolla 
ovate with narrow orifice, 3 lines long; anthers 2-mucronate, not awned.—Sierra 
Nevada, about 7,000 ft., rather rare. 

CASSIOPE MERTENSIANA Don. Heath-like fruticulose evergreen, with scale- 
like triangular leaves (1 line long) crowded and imbricated on the stems in four 
ranks; corolla white, open-campanulate, nodding on the apex of an erect naked 
sige et stamens 10, anthers awned.—Alpine in the Sierra Nevada and north- 
ward. 
BRYANTHUS BREWERI Gray. Heath-like fruticulose evergreen 4 to 12 in. 

high; leaves linear, 3 to 7 lines long; corolla rose-color, deeply saucer-shaped, 
5-cleft nearly or quite to middle, the lobes recurving from the tip; stamens 
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7 to 10, exserted; anthers awnless.—Sierra Nevada, 7,000 to 12,000 ft. Called 
‘Alpine Heather.’’ B, EMPETRIFORMIS Gray. Corolla campanulate, the 5 
stamens included.—Mt. Shasta, Marble Mt. and northward. ; 

KALMIA POLIFOLIA Wang. Fruticulose, 3 to 12 in. high; corolla rose-purple, 
saucer-shaped, 10-saccate, the 10 stamens with their awnless anthers lodged in 
the sacs in bud.—Alpine in the Sierra Nevada (K. glauca Ait.). Leaves prob- 
ably poisonous to cattle. 

6. ARBUTUS L. ArsuTte TREE. 

Evergreen trees or shrubs with glossy leathery leaves. Flowers in a terminal 
panicle of dense racemes. Bracts and bractlets scale-like. Calyx small, 5- 
parted. Corolla globular or ovate, 5-lobed at apex. Stamens twice as many 
as the corolla-lobes, included; filaments soft-hairy; anthers with a pair of 
refiexed awns on the back. Ovary on a hypogynous disk, 5 or rarely 4-celled, the 
ovules crowded on a fleshy placenta which projects from the inner angle of each 
cell. Fruit a many-seeded berry with granular surface. (Latin name of the 
Arbute tree under which, says Horace, idle men delight to lie.) 

1. A.menziesii Pursh. Maprona. Widely branching tree 20 to 125 ft. high; 
bark polished, crimson or terra cotta, or on old trunks dark brown and fissured 
into small scales; leaves narrowly elliptic or ovatish, 3 to 6 in. long, glabrous, 
dark green and polished above, glaucous beneath, entire, or on vigorous shoots, 
finely serrate; flowers white; corolla 3 lines long, with 5 very small lobes re- 
curving from the small opening, and 10 semitransparent glands in a circle at 
base with a slight constriction above them which becomes obvious on drying; 
fruit somewhat depressed globose, 4 to 5 lines in diameter, fleshy but rather 
dry, red or orange color; seeds somewhat angular, closely crowded, 5 or 6 in a 
cell. 

Coast Ranges, most common toward the coast in our region: Santa Cruz 
Mts.; Oakland Hills; Mt. Tamalpais; Sonoma and Napa cos. Sierra Nevada, 
mostly northward, but not common. Growing on high ridges, mountain slopes 
and in gravelly valleys, it reaches its greatest development in Mendocino and 
Humboldt counties where, on account of its habit and varying expression of 
growth in association with Oregon Oak and Black Oak, Douglas Fir and Red- 
wood and its wonderful play of bark and leaf color, it is a source of never-end- 
ing study and delight to the botanical traveler. 

7. ARCTOSTAPHYLOS Adans. MANnzaAnira. 

Evergreen shrubs with very crooked branches, the bark dark red or chocolate- 
colored, smooth and polished; wood hard but brash. Leaves commonly entire, 
more or less vertical by twisting of the petiole. Flowers white or pink, in term- 
inal subglobose clusters or panicles composed of short racemes, the parts usually 
in 5s. Bracts commonly scaly. Sepals distinct. Corolla urn-shaped. Stamens 
and anthers as in Arbutus; filaments thickened above the base and hairy at the 
middle. Ovary raised on a hypogynous disk, 4 to 10-celled, with one ovule in 
each cell, in fruit forming a drupe or dry brown ‘‘berry’’ with several stony 
nutlets. Nutlets distinct, irregularly united in 2s or 3s, or sometimes consoli- 
dated into a single stone; pulp mealy or in late summer powdery.—The 
individuals are very abundant and in the company of Buck Brush, Serub Oak, 
Pickeringia and other spiny shrubs, form the exceedingly extensive brush 
thickets known as chaparral which impart a marked character to the scenery of 
the higher Coast Range ridges and mountain summits. (Greek arktos, a bear, 
and staphule, a grape; bears feed on the berries.) 
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eat eae 2 lines long or less; leaves less than 1 in. (mostly % in.) long, strictly 
RMR fe RE feck a cv mince Cine aietetel ste lehedat ene) oc prisua’s) oie) els o.0°6 «ere wcdbareieea) « 1. A.nummularia. 

Fruit ‘3 a 4% lines long; leaves exceeding 1 in. (mostly 1% to 2 in.) long. 
Branchlets commonly bristly; ovary bearded. 

MRSA BOS MCGLG ATC Wa GE DASE: - Gam ce citetedsrcibisrsrs.etavekren’ sls cree eiabel slereis evel eke alors 2. A. andersonii. 
MenVvesmOplone lan CEOlate LOMO VALE. rerers sisi Giois|s\evelci s/s) 0.6) e'sle seit ee.s siecle ee 3. A. tomentosa. 

Branchlets glabrous or pubescent; ovary glabrous. 
Pedicels glabrous. 

Leaves light green, glaucescent; calyx equaling or slightly exceeding diameter of 
ole) 0) | Se 4. A. manzanita. 

5. A. stanfordiana. 
Pedicels glandular-pubescent; leaves glaucous. .....scscscccccccccssesece 6. A. glauca. 

1. A. nummularia Gray. Strictly erect, 1% to 24% ft. high; branchlets 
pilose-pubescent, the foliage glabrous and shining; leaves orbicular to elliptic- 
ovate, entire, veiny on the under surface, thickly clothing the branches, 5 to 11 
(commonly about 6) lines long, on petioles 1 line long; flowers white, little ex- 
ceeding 1 line; ovary bearded; fruit oblong, 2 lines long, the nutlets usually 4. 

Mendocino ‘‘ White Plains’’; Mt. Tamalpais and Santa Cruz Mts.  Dis- 
tribution restricted but locally abundant. 

A. NEVADENSIS Gray. Main stems creeping, the erect branches 3 to 9 in. 
high; leaves small—Common in the upper portion of the Sierra Nevada timber 
belt. 

2. A. andersonii Gray. Four to 6 ft. high; branchlets with copious straight 
spreading hairs or bristles and with glandular indument, the foliage glabrous 
and glaucous; leaves oblong or varying from broadly to narrowly ovate, obtuse, 
or acute, cuspidate, cordate at base or even auriculate, serrulate below the middle, 
commonly sessile, or sometimes with a short to 2 or 3 lines long petiole; sec- 

: ondary peduncles of the panicle rather long; bracts lanceolate; fruit viscid- 
7 pubescent. 
$ Summit of the Oakland Hills and in the Santa Cruz Mts. near the Redwood 
: ‘‘bhig trees’’ at Felton. Variable in its character, some specimens showing 

entire leaves without the cordate base. Too near the next. 

s 3. A. tomentosa Dougl. Branching shrub, 4 to 8 ft. high; branchlets 
3 usually with a glandular indument and spreading bristly hairs; leaves with a 
‘ fine close tomentum or glabrous, narrowly or broadly oblong to ovate, from 
bE obtuse to subeordate at base, acute or obtuse at apex, entire or rarely spinulose- 
: serrulate, 1 to 2 in. long, on very short petioles; bracts linear-lanceolate, the 
F lower foliaceous; flowers white; filaments pilose-pubescent; ovary hirsute; 

nutlets separable or more or less united. 
Coast Ranges toward the coast. The most common species after A. manza- 

nita, and usually distinguishable from it by the conspicuous foliaceous bracts. 

p 4. A. manzanita Parry. Common Manzanita. Shrub, 3 to 12 ft. high, 
k commonly widely branched from the base with long straggling crooked branches, 
ra sometimes becoming almost elephantine in its proport*ons and up to 18 ft. high; 

young twigs and peduncles finely puberulent; pedicels glabrous; leaves elliptic 
and obtuse at base and apex, the larger orbicular, the smaller oblong and often 
tapering from the middle to the acute base and apex, 1 to 2 in. long, ostensibly 
glabrous; panicle as broad or broader than high, pendulous on the short 
abruptly recurved peduncles; flowers commonly white, or tinged with pink; 
bracts small and dry; calyx closely appressed to the base of the corolla and as 
broad; corolla broad; stamens with a hairy tuft on back of filaments 
at expanded portion; ovary glabrous; fruit smooth, dull white in early summer, 
becoming deep reddish brown in late summer and autumn; nutlets irregularly 



fy “—) : ¢ } 

A ME Cis BL Da ne Ml 6g 
? 

314 ERICACEAE. 

coalescent, usually 2 or 3 consolidated (indicated by the number of cells) with 
intermediate (1-celled) ones. 

Covering large areas of the high dry Coast Range slopes, where gregarious 
remarkably uniform in height, about 4 to 6- ft. high. 

5. A. stanfordiana Parry. Myacoma Manzanita. Erect not widely — q 
branched shrub 3 to 5 ft. high with very slender dark red stems, perfectly 
glabrous in all its parts; leaves bright green on both faces, narrowly ovate 
to oblanceolate, most frequently acute at both ends, petioled, 1 to 114 in. long, 
very erect; flowers abundant, in elongated racemes, forming an open panicle, 
light pink to lilac; corolla seldom over 3 lines long, very frequently with an 
obscure constriction just below the middle; calyx reddish, only half the diameter 
of the corolla, somewhat impressed as it were within the truncate or subeordate 
base of the latter and thus partly concealed; ovary glabrous; nutlets broader 
than high, usually two or more coherent, rarely all united into a single irregular 
stone. 

Howell Mt., Mt. St. Helena and northward to the neighborhood of Red Mt. 
east of Ukiah. A beautiful and rather rare shrub (ef. Erythea, vii, 111). 

6. A. glauca Lindl. GREAT-BERRIED MANZANITA. Shrubby or almost 
arborescent, 9 to 25 ft. high, with a trunk often 1 ft. in diameter; foliage 
glabrous and glaucous; leaves elliptical to broadly ovate or oblong, entire, acute 
or obtuse at apex, obtuse, truncate or even subcordate at base, 11%4 to 2 in. 
long; petioles 3 to 4 lines long; panicle broader than hign, frequently very 
compact; pedicels glandular-pubescent; flowers white, rather large; fru:t usually 
viscid, pulp scanty; nutlets completely consolidated into a solid smooth stone. 

Interior species: Mt. Diablo, Los Gatos and southward. Also in the Sierra 
Nevada. 

8. GAULTHERIA 
Ours a fruticose evergreen, with spicy-aromatic leaves and flowers in racemes. 

Calyx 5-cleft. Corolla oval-urn-shaped, 5-toothed at the narrow orifice. Stamens 
10; anthers with a pair of spreading awns from the summit of each cell; fila- 
ments dilated at base. Ovary 5-celled; stigma entire. Capsule loculicidal, 
deeply umbilicate, enclosed by the enlarged and fleshy calyx. (Dr. Gaultier, 
Canadian physician and botanist.) 

1. G. shallon Pursh. Sanat. Stems erect or ascending, 1 to 5 ft. high; 
leaves ovate or orbicular, slightly cordate at base, finely serrate, 2 to 4 in. long; 
petioles 1 to 2 lines long; racemes axillary or terminal, glandular viscid, 3 to 6 
in. long; bracts scaly, ovate, concave, often reddish; pedicels declined, bearing 
bracts below the middle; corolla pink or pinkish white, 4 lines long; fruit 
berry-like, globose, black. 

Redwood region from the Santa Lucia Mts., Redwood Peak (Alameda Co.), 
and Marin Co. to Humboldt Co. and northward into the Douglas Fir region of 
Oregon and Washington. Commonly abundant and covering thickly the forest 
floor. Mar.-May. 

9. VACCINIUM L. 

Shrubs or bushes, or on high mountain peaks or ridges, dwarfish or depressed 
woody plants. Calyx-tube adnate to the ovary, the limb 5-parted or -lobed, 
or entire. Corolla globular or urn-shaped to oblong-cylindric, 5 (or 4)-toothed. 
Stamens 10 (or 8); anthers (except in V. ovatum) bearing on the back two. 
upwardly curved awns, each cell prolonged at apex into a tube-like appendage 

opening at the tip by a pore. Ovary 4 or 5-celled, the cells several to many- 
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seeded. Fruit a berry, crowned with the vestiges of the calyx-teeth. (Classical 
Latin name of the Bilberry.) 
Evergreen; flowers in clusters; filaments hairy; anthers awnless.............0. V. OVATUM. 
Deciduous; flowers solitary; filaments glabrous; anthers awned...... ..V. PARVIFOLIUM. 

1. V. ovatum Pursh. CALIFORNIA HUCKLEBERRY. Erect evergreen shrub, 
4 to 8 ft high; leaves coriaceous, shining above, oblong-ovate, serrate, short- 
petioled, persisting 4 or 5 years, % to 1% in. long; corolla oblong-eampanulate, 
pink; berry dark purple, without bloom. 

North slopes of hiils near the coast, especially in the Redwood region: Mon- 
terey Co.; Oakland Hills; Marin Co. and northward. 

2. V. parvifolium Smith. Rep BivBerry. Deciduous shrub, 5 to 8 ft. 
high; branches and branchlets slender, very sharply angled, green, articulated ; 
leaves scattered, mostly oval, pale beneath, entire, 5 to 10 lines long; pedicels 
21% to 4 lines long, deflexed in fruit but not usually curved; calyx slightly 5- 
lobed; corolla globular, greenish; berries red. 

Redwood region’ from the Santa Cruz Mts. to Cazadero, Mendocino and Hum- 
boldt cos. and northward. The following species are all deciduous with 1 or 
rarely 2 flowers in a place, glabrous filaments, awned anthers, and berry blue 
with a bloom: 

V. OVALIFOLIUM Smith. Tall Bilberry. Straggling, 4 to 8 ft. high, the 
branchlets angular; leaves 1 to 1% in. long; corolla ovoid; calyx 5-lobed. 
Northern Sierra Nevada, 4,500 ft. and northward. V. OCCIDENTALE Gray. 
Sierra Bilberry. Shrub 11% to 2 ft. high; branchlets not angular; leaves en- 
tire, only slightly veiny, 6 to 9 lines long; calyx 5-parted; corolla oblong-cylin- 
drie.—Sierra Nevada, 5,000 to 7,000 ft. V. CAESPITOSUM Michx. Dwarf 
Bilberry. Dwarfish, caespitose, 3 to 5 in. high; branchlets not angled; calyx 
entire or obscurely lobed; corolla ovoid.—High Sierra Nevada, Lake Tahoe and 
northward. 

PRIMULACEAE. PRIMROSE FAMILY. 
Herbs with simple undivided leaves. Flowers perfect, regular and sym- 

metrical, 4 to 8-merous, commonly 5-merous, axillary and solitary, or in ter- 
minal racemes or umbels. Stamens opposite the lobes of the corolla and in- 
serted on its tube or base. Ovary 1-celled, with a single style and stigma, 
superior, except in Samolus, where it is attached to the base of the calyx; 
ovules on a free central placenta. Fruit a capsule. 

Corolla-lobes erect or spreading, not reflexed. 
Stemless; leaves all in a radical cluster; flowers in umbels............... 1. ANDROSACE. 
Stems leafy. 

Ovary adnate to base of calyx; flowers in racemeS.........eccceeceseces 2. SAMOLUS. 
Ovary free from calyx. 

Capsule longitudinally dehiscent. 
Corolla present; leaves in a single whorl at summit of stem....... 3. TRIENTALIS. 
Corolla none; leaves OPPOSILS PATI MMIATIY. 1D ALESie\< ce leis ciclers! etal os ('els' », cleleters 4. GLAuUxX. 

Capsule circumscissile: flowers axillary and solitary. 
Corolla longer than calyx, red; leaves opposite or ternate.......... 5. ANAGALLIS. 
Corolla shorter than calyx; leaves alternate..............:. 6. CENTUNCULUS. 

Corolla-lobes reflexed; flowers in umbels borne on naked scapes......... 7. DODECATHEON. 

1. ANDROSACE L. 
Small montane or alpine herbs, with rosulate radical leaves and few to 

several scapes bearing an involucrate umbel of small white or pink-tinted flow- 
ers. Calyx-lobes 5. Corolla somewhat salverform, its lobes 5 (or 4), its tube 
shorter than the calyx, its throat constricted; stamens short and inserted low 
down upon the tube. Style mostly short. Capsule subglobose, dehiscent by 
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valves. Seeds few or many, (Androsakes, Greek name of a now unknown 
sea-plant.) 

1. A. septentrionalis L. Annual, erect, 14 to 3 in. high; leaves of the 
radical tuft linear to lanceolate, rarely oblong, entire or obscurely toothed, 
3 or 4 lines long; scapes 1 to 3, erect; inflorescence umbellate; involucral bracts 
ovate or lanceolate, occasionally very broad at base; pedicels filiform, unequal, 
% to 1 in. long; corolla not exceeding the calyx-lobes, 1 line long; calyx-lobes 
mostly shorter than its tube, subulate-lanceolate. 

Berkeley Hills, Mt. Diablo, and far northward and eastward. 
PRIMULA SUFFRUTESCENS Gray. Sierra Primrose. General habit of Dode- 

catheon; leaves thickly crowded on creeping stems, cuneate-spatulate, toothed 
at apex; scape 2 to 4 in. long, bearing an umbel of several flowers; corolla red, 
its tube surpassing the calyx, its limb % in. broad with spreading emarginate 
or obcordate lobes.—Crevices of rocks, alpine in the Sierra Nevada. 

2. SAMOLUS L. BrookweEep. _ 
Glabrous perennial herbs with alternate leaves. Flowers small, white, 

5-merous, in terminal racemes. Calyx adherent to the base of the ovary, cam- 
panulate. Corolla nearly campanulate. Stamens 5, borne on the tube of the 
corolla, their filaments short; a second series of stamens represented by 5 
sterile filaments or staminodia inserted in the sinuses of the corolla and al- 
ternating with the anther-bearing stamens. Capsule opening at the apex by 
5 valves. (Celtic name.) 

1. S. floribundus H.B.K. WATER PIMPERNEL. Stem commonly solitary, 
erect, simple or branching above into 2 or 3 racemes, or paniculate, 6 to 10 in. 
high; radical leaves rosette-like, round-obovate to oblong-spatulate, obtuse or 
almost truncate, narrowed toward the base into a broad short petiole, 1144 in. 
long; cauline leaves similar, the uppermost varying to elliptic, 3 lines long or 
more; pedicels slender, bractless, but bearing minute bractlets at their middle; 
calyx-teeth short, broadly triangular; petals very small, white-—(S. valerandi 
L. var. americanus Gray.) 

Brooks and marshes, rare within our limits; Suisun Marshes; Antioch; San 
Bernardino. Far eastward across the continent. 

3. TRIENTALIS L. 
Low and glabrous perennials. Rootstocks tuberous, sometimes stoloniferous. 

Stem simple, bearing scales or small leaves below and a whorl of large leaves 
above, from the center of which the filiform peduncles arise. Flowers commonly 
6 (5 or 7)- merous. Corolla rotate, deeply parted. Filaments long and filiform, 
united at base into a very short ring. Style filiform. Capsule valves 5, revolute. 
(Latin trientalis, containing one-third of a foot, in allusion to the height of the 
plants. ) 

1. T. europaea L. var. latifolia Torr. StTar-rFLOWrER. Stems 4 to 6 in. 
high, from tubers 44 to nearly 1 in. long; leaves of the involuecral whor! 5 or 6, 1 
to 2 in. long, broadly obovate, abruptly acute, drawn down to a very short petiole; 
peduncles 4 to 2 in. long; corolla white or rose-red, about 4 lines broad, its 
divisions abruptly acuminate and prolonged into a slender point; calyx-lobes nar- 
rowly linear-lanceolate, mucronate, exceeding the capsule. 

Coast Range woods, mostly in the seaward and middle ranges from Monterey 
northward. Also in the Sierra Nevada. May-June. 

4. GLAUX L. 
Somewhat succulent perennial with opposite leaves, distinguished from all 
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other genera of the order by the absence of a corolla. Calyx purplish or white, 
campanulate, 5-lobed, assuming the appearance of a corolla, the stamens alter- 
nating with its lobes. Capsule 5-valved at apex. Seeds few, immersed in the 
tissue of the placenta. (Greek glaukos, sea-green.) 

1. G. maritimaL. SEA Mitkwort. Herbage somewhat succulent; running 
rootstocks slender; stems 8 to 11 in. high, erect, or ascending from a decumbent 
base, simple or eventually branching; leaves oblong, 4 to 7 lines long; flowers 
less than 2 lines long, solitary in the axils, almost sessile; calyx-segments ellip- 
tic; capsule globose, a little over 1 line long. 

Marshy shores of Tomales, San Francisco and Suisun bays. June. 

5. ANAGALLIS L. PIMPERNEL. 

Low herbs with opposite or sometimes ternate entire leaves. Flowers axillary, 
on slender pedicels. Calyx deeply 5-cleft into narrow segments. Corolla rotate, 
deeply 5-parted, the rounded lobes convolute in the bud. Stamens 5; filaments 
hirsute or pubescent. Capsule circumscissile. (Greek, meaning delightful.) 

1. A. arvensisL. Poor MAN’s WEATHER-GLASS. Stems 1 ft. long, procum- 
bent or ascending; leaves deltoid-ovate, acute, sessile, 4 lines long, shorter than 
the pedicels; sepals lanceolate, acuminate, scarious-margined toward the base, 
nearly distinct; corolla vermilior, 4 to 5 lines broad, the petals lightly joined 
at base, minutely glandular-ciliate at apex; capsules on recurved pedicels; seeds 
1% line long, triangular, the surface pitted. 

Naturalized Old World weed, mostly near the coast: common about San Fran- 
cisco Bay. 

6. CENTUNCULUS L. 

Very small annuals with alternate entire leaves and minute solitary flowers in 
their axils. Calyx 4 (or 5)-parted, the narrow lobes linear-lanceolate, acuminate. 
Corolla 4 (or 5) -cleft, the tube subglobular and lobes acute. Stamens 4 or 5, 
inserted on the throat of the corolla. Capsule globose, circumscissile. Seeds 
many. (Meaning of name obscure.) 

C. minimus L. CHAFFWEED. Slender, glabrous, 1 to 5 in. high; leaves 
obovate, sessile or short-petioled, 1 to 2 lines long; flowers sessile or very nearly 
so, shorter than the leaves, mostly 4-merous, filaments much dilated at base. 

Moist ground: near San Francisco, Kellogg, 1866; Laundry Farm; Antioch 
(Zoe, v, 144); Humboldt Bay, Chandler, and northward. 

7. DODECATHEON L. Ss#oorine Srar. 

Low perennial herbs with radical leaves and a naked scape bearing an umbel 
of few or many flowers. Corolla 5-parted, with very short tube and dilated 
thickened throat, the long and narrow divisions reflexed in flower (as also the 
calyx-lobes). Stamens on the throat of the corolla; filaments short and flat, 
monadelphous, but at length separable above. Style filiform, exserted. Fruit a 
capsule with columnar placenta, surrounded at base by the now erect calyx. 
(Greek dodeka, 12, and theos, god, the Primrose being under the care of the 
deities. Singularly handsome flowers similar to those of the cultivated Cycla- 
men.) 

Flowers rose-purple; plants commonly 6 to 12 in. high.............. 1. D. hendersonit. 
Flowers white or cream-color; plants 3 to 4 in. high............eeee0e- 2. D. patulum. 

1. D. hendersoniiGray. Mosquiro Bitus. Sarors’ Caps. Seapes red or 
reddish, 9 to 14 in. high, from a strong cluster of fleshy-fibrous roots; leaves 
elliptic, often widest below the middle, the margin more or less ecrisped, 1 to 
1% in. long, on petioles about as long; umbels 3 to 13-flowered, the pedicels 314 
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in. long or less; flowers 5, rarely 4-merous; calyx cleft into ovate-lanceolate 7 
lobes; petals oblong, 7 lines long, purple with a transverse yellow band at base, 
which is edged above by white and bounded below by a black-purple area; fila- 
ments black-purple; anthers clavate, 2 lines long; capsule oblong, cireumscissile 
well below the summit. 

Very common on low slopes of the Coast Range hills and ascending to the 
higher ridges; Santa Clara Co. to Napa Co. and northward into Oregon. Also | 
in the Sierra Nevada at lower altitudes. Feb.-Apr. The very short perennial 
caudex produces elongated fleshy bulblets which are borne on the sides, often 
in great quantity; these are cast off in the autumn and in the next season 
give rise to a single leaf, flowering in the second or third season. The bulblets 
are white and suggestive of the ‘‘rice-grain’’ bulblets of the Checker Lily 
(Fritillaria lanceolata). 

2. D. patulum Greene. SHoorine Star. Similar to the preceding but very 
low, only 3 or 4 in. high and the roots much more rigid; corolla white, pale 
cream-color or rarely pinkish; anthers 1 line long; capsule short-oblong or sub- 
globose, circumscissile near the summit. 

Subsaline plains of the lower Sacramento Valley and southward to the Liver- 
more Valley. Mar. 

PLUMBAGINACEAE. Turirt FAmILy. 

Maritime acaulescent herbs with commonly hard or coriaceous stems and 
leaves. Flowers regular, perfect, 5-merous throughout. Calyx tubular or funnel- 
form, plaited. Petals with long claws barely united into a ring at base. 
Stamens opposite the petals, adnate to the base of the claw. Ovary superior, 
5-angled at summit, containing a single ovule which hangs from an elongated 
funiculus arising from the base of the cell. Styles 5. Fruit a utricle or achene, 
borne in the base of the persistent calyx. Seed with endosperm; embryo straight. 

Leaves narrowly linear; inflorescence: head=ltkety 2c 0.1 «ns cieiesss,21e sfalfareieiaiarelenere 1. ARMERIA. 
Leaves, broad; inflorescence paniculate. 2... ci. jcc « «1c siesegane ate ans ts or vnel el ola anne 2, STATE 

1. ARMERIA Willd. Turirt. 

Leaves narrowly linear, sedge-like, in a close tuft. Scape naked, terminating 
in a globose head of flowers. Heads composed of numerous crowded clusters, 
each cluster subtended by a scarious bract, the outer bracts forming an invo- 
lucre, the two outermost united and forming a reversed sheath to the summit 
of the scape. Flowers in a cluster pediceled or subsessile, subtended by bractlets. 
Calyx scarious, funnelform. Corolla of 5 apparently distinct long-clawed petals, 
each with a stamen on its base. Styles filiform, united at the very base. (Latin 
name of a Pink, transferred to Thrift.) 

1. A. vulgaris Willd. Sea Pink. Leaves flat or revolute-channeled; scapes 
9 to 18 in. high, few or solitary; flowers dull pink or flesh-color; calyx-tube 10- 
nerved, the nerves densely hispid; limb of the calyx more or less erose.— (Statice 
armeria L.) 
Common on the sandy beaches or fields near the sea along the California 

coast or about San Francisco Bay. May-June. 

2. STATICE L. Marsa Rosemary. 
Leaves broad, fleshy, in a radical tuft. Flowers secund, in short spikes or 

clusters terminating the many branchlets of a branching scape. Calyx hairy 
on the angles below. Styles wholly distinct. (Greek statike, astringent. ) 

1, S. limonium L, var. californica Gray. Root % to 1 in. thick, reddish, 
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woody; leaves obovate- to oblong-spatulate, obtuse or sometimes retuse, tapering 
below into a rather long petiole, 4 to 9 in. long; scapes 1 to 2 ft. high, loosely 
paniculate; flowers violet-purple; petals oblong, narrowed towards the base, 2 to 
214 lines long. 

Common about San Francisco Bay and along the coast. July-Dec. 

OLEACEAE. AsH FAMILY. 

Trees or shrubs, mostly with opposite leaves. Flowers small, commonly in 
panicles, mostly unisexual. Stamens few (1 to 4). Ovary superior, 2-celled; 
style one. Fruit a samara, capsule or drupe.—Forsythia, Lilac, Olive and Privet 
are cultivated with us. 

1. FRAXINUS L. Asz. 

Leaves deciduous, pinnately compound (except one species) ; terminal leaflet 
on a longer stalk than the lateral, or the lateral leaflets sessile. Flowers in 
small crowded panicles, appearing just before the leaves and from separate 
buds. Calyx small, truncate, with toothed border. Corolla with 2 equal petals 
or none. Stamens 2 (rarely 1 or 3). Ovules 2 in each cell. Fruit a 1-seeded 
samara, with terminal wing. (The Latin name of the ash.) 

Flowers dioecious; corolla none; style conspicuously 2-lobed; leaflets mostly sessile, 2 in. 
ine Or, more. branchlets of tie Season terete’... 2.6 20. eee ee oree weg tees 1. F. oregona. 

Flowers mostly perfect; corolla present; style obscurely lobed; leaflets mostly stalked, less 
than 2 in. long; branchlets of the season 4-sided and 4-winged........ 2. F. dipetala. 

1. F. oregona Nutt. OrreGon AsH. Tree 30 to 80 ft. high; leaves 6 to 12 
in. long; leaflets 5 to 7, oblong to oval, or often broadest toward the apex and 
abruptly short-pointed, usually sessile except the terminal one, entire or toothed 
above the middle, 2 to 51% in. long; stamens 2 (sometimes 1 or 3); samara 
oblong-lanceolate, 114 to 2 in. long, including the wing, the body clavate and %4 
to *%4 in. long. 

Sierra Nevada foothills, Sacramento Valley, North Coast Ranges and north- 
ward. Rare in South Coast Ranges (Walnut Creek, Gilroy, Pajaro River). 

3. F. dipetala H. & A. Mountain AsH. Shrub 5 to 15 ft. high; leaves 2 
to 6 in. long; leaflets 3 to 9, serrate above the middle, % to 114 in. long; petals 
2, white, about 3 lines long; samaras 1 to 144 in. long, the wing frequently 
notched at tip. 

Cafions or mountain slopes in both the Sierra Nevada and Coast Ranges: 
Vaca Mts.; Paso Robles, Benj. Cobb; and southward. Also called Flowering 
Ash. 

GENTIANACEAE. GEnNTIAN FAMILY. 
Glabrous herbs with a colorless bitter juice. Leaves opposite, simple (or 

rarely compound), entire. Flowers perfect, regular 5 or 4-merous. Calyx per- 
sistent. Corolla usually withering-persistent. Stamens on the tube or throat of 
the corolla, the lobes of which are commonly convolute. Ovary superior, 1-celled, 
with 2 parietal placentae; style one or none; stigmas 2. Fruit a 2-valved sep- 
ticidal capsule, the incurved edges bearing the seeds. 
Perennials; flowers blue; anthers remaining straight.............e++eeeeee:: 1. GENTIANA. 
Annuals. 

Flowers red or pink; anthers twisting spirally after shedding pollen.....2. ERyTHRAEA. 
omen writers: auimers: tHichsnped. WA. .2~.. =... 222+ cneenceuetncctas 3. MIcROCALA. 

1. GENTIANA L. GeEnTIAN. 
Herbs with opposite sessile leaves and showy usually blue flowers. Corolla 

withering-persistent and enclosing the capsule. Calyx 4 or 5-cleft, commonly 
with a membranous or spathe-like tube. Corolla campanulate or funnelform, the 
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lobes 4 or 5 and often with teeth or plaited folds in their sinuses. Style short 
and persistent, or none; stigmas 2, Capsule oblong, containing very numerous 
small seeds with a loose cellular or winged coat. (Gentius, king of Illyria, who 
discovered the tonie properties of these herbs.) 

1. G. oregana Engelm. Perennial, erect, 1144 to 2 ft. high; leaves ovate or 
oblong-ovate, 1 to 114 in. long; flowers few to several at summit of stem; bracts 
oblong or ovate; calyx-lobes oblong- to ovate-lanceolate, as long as tube; corolla 
broadly funnelform, almost always 5-merous, 144 to 1% in. long, the lobes ovate, 
not narrowed at base; plaits in the sinuses prolonged into conspicuous subulate 
appendages; capsule more or less stipitate; seed surrounded by a distinct wing. 

North Coast Ranges, rare within our limits: Mt. Tamalpais; Pt. Reyes; Pt. 
Arena and northward to British Columbia. There are at least five other species 
of Gentian in the Sierra Nevada, mostly alpine or subalpine. 

FRASERA Walt., includes perennials with small rotate 4-parted corolla and 
flattened capsule. F. NiTmipA Benth., has a pale bluish corolla with a single 
greenish gland on each lobe.—Sierra Nevada foothills northward; Lake Co. F. 
SPECIOSA Dougl., has 2 glands on each corolla-lobe with a separate crown below 
them.—Sierra Nevada. 
MENYANTHES TRIFOLIATA L., Buck-bean, is an aquatic or marsh plant of the 

Sierra Nevada, with alternate compound leaves and white or pink flowers in a 
raceme; it was found near San Francisco in early days by Bigelow and by Behr, 
but has since become extinct. It should be looked for along the coast north- 
ward, f 

2. ERYTHRAEA L. C. Rich. CANCHALAGUA. 

Low erect leafy annuals, mostly freely branching. Flowers red or pink, 5 or 
sometimes 4-merous, in cymes or cymosely paniculate. Calyx-lobes narrow, cari- 
nate. Corolla salverform, the stamens inserted on its throat. Filaments slender, 
the anthers oblong or linear, twisting spirally after shedding their pollen and 
commonly exserted. Style filiform, deciduous; stigmas oblong to fan-shaped. 
Capsule oblong-ovate to fusiform, 1-celled, but the seed-bearing edges of the 
valves more or less approximate in the center. Seeds oblong or spherical, reti- 
culate-pitted. (Greek eruthros, red, the flowers commonly of that color.) 

Anthers oblong; corolla-lobes 1% to 2% lines long............-..- 1. E. muhlenbergit. 
Anthers linear; corolla-lobes 3% to 4 lines long.< -<- +30 eee el ee 2. E. trichantha. 

1. E. muhlenbergii Griseb. Two or 3 to 9 in. high; leaves oblong, the 
floral lanceolate; inflorescence sparsely paniculate; flowers in the forks with 
short pedicels or hardly any; lateral flowers with pedicels often as long as the 
flower and with 2 bractlets at summit; corolla-lobes oval, obtuse or retuse, 14% 
to 21% lines long; anthers vblong; seeds short-oval. 

Rather common in the Bay region and southward to the Mojave Desert. 
2. E. trichantha Griseb. Nine in. high or less; leaves narrowly ovate to 

oblong-lanceolate, 114 in. long or less; inflorescence densely cymose; corolla-lobes 
3% to 4 lines long, very much shorter than the tube, oblong, acute at apex but 
at length involute and therefore seeming acuminate; anthers linear; stigmas 
small. 

Coast Range valleys at Calistoga and elsewhere southward to Monterey. Val- 
ued by the Spanish-Californians in its fresh state in the treatment of ague, the 
effective medicinal properties said to be lost in drying. 

3. MICROCALA Hoffmgg. & Link, 

Almost minute annual. Stem simple, or with pedunele-like branches terminat- 
ing in a 4-merous yellow flower. Calyx 4-toothed, Corolla short-salverform, the 
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4 short stamens inserted on its throat. Anthers cordate-ovate and unchanged 
after anthesis. Stigma of 2 fan-shaped lobes which at length separate. (Greek 
mikros, small, and kalos, beautiful.) 

1. M. quadrangularis (Lam.) Griseb. Commonly 1 to 2 in. high, with 1 to 
3 pairs of oval or oblong leaves below, these 11% to 3 lines long; peduncle naked, 
quadrangular; calyx short, strongly quadrangular, and seeming as if truncate at 
base and apex, especially in fruit, when it is 2 to 2% lines long; corolla deep 
yellow, the lower half membranous, twice as long as the calyx, open under a 
sunny sky, closing in afternoon. 

Level or moist country in the neighborhood of low hills, or in open woods, 
mostly of the outer Coast Ranges: Mendocino Co. southward to Oakland and 
San Francisco. Thought by some not to be a native plant. 

APOCYNACEAE. DoGBANE FAMILY. 

Ours perennial herbs with milky juice. Leaves simple, entire and opposite. 
Flowers complete, regular, 5-merous except the pistils which are 2. Calyx nearly 
free from the ovaries, imbricated in the bud and persistent. Corolla-lobes con- 
volute in the bud. Stamens borne on the corolla alternate with its lobes; 
anthers produced at base into a sterile appendage, connivent around the stigma. 
Ovaries 2 and distinct (though their styles and stigmas are united into one), 
both developing into follicles. Seeds in ours with a silky tuft of hairs at the 
end (coma) ; embryo large, straight, in scanty albumen. An order closely allied 
to the milkweeds. 

Vinca MaAsgor L., Common Periwinkle, an escape near gardens, particularly 
along stream banks, and known in California chiefiy under the erroneous name 
of ‘‘ Myrtle,’’ is a trailing herb with blue flowers, naked corolla-tube and naked 
seeds. 
Calyx-tube adnate to back of ovaries below; style very short............+. 1. APOCcYNUM. 
Calyx wholly free; style long and filiform 2. CzCLADENIA. ‘3 She els aw os €\e) © #6 Bip fas « 6) 0 00a. 0 6 eG 6, ete 

1. APOCYNUM L. InpiAn HEmp. 

Flowers small, in terminal cymes. Calyx small, deeply 5-cleft, its tube by 
means of a disk adnate to the back of the ovaries below. Corolla campanulate, 
5-lobed, bearing 5 small triangular-subulate appendages alternate with the sta- 
mens. Stamens borne at base of corolla; filaments short and broad; anthers 
sagittate, acute. Style very short or hardly any; stigma ovoid, obscurely 2- 
lobed. Follicles 2 to 7 in. long, slender, pointed, terete. Seeds numerous, 
flattish. (Greek apo, from, and kuon, dog, ancient name of the Dogbane.) 

Bem pubescent herh: corolla piniash white. . i... 6.06. ec eee 1. A. androsaemifolium. 
Tall glabrous yellowish green herb; corolla greenish............... »-+-2. A. cannabinum. 

1. A. androsaemifolium L. var. pumilum Gray. Diffusely branched, 7 to 
12 in. high, finely pubescent; leaves ovate to oval, or some lowermost orbicular, 
varying from obtuse to cordate at base, *4 to 1 in. long, on short petioles; flow- 
ers solitary in the upper axils, and in short cymose clusters at the ends of the 
branches; corolla pinkish white, subcylindric, 2 lines long or over, its lobes 
broadly oblong, its tube much exceediing the lanceolate calyx-lobes. 

Mt. Diablo; St. Helena; northward to Mt. Shasta. June. 

2. A.cannabinum L. Common INpDIAN Hemp. Stems erect, 2 to 4 ft. high, 
rather strict; herbage of a light almost yellowish green, glabrous; leaves oval 
to oblong-ovate or lanceolate, sessile or short-petioled; corolla greenish, 114 
lines long or less, its segments not surpassing the calyx-lobes. 

Stream and river-banks, widely distributed but more common toward the in- 
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terior. North Coast Ranges; Sacramento and San Joaquin rivers; Sierra 
Nevada. May-July. Poisonous to cattle. ai 

2. CYCLADENIA Benth. 

Stems simple, one to many from a large fleshy root, bearing 2 or 3 pairs oe 
leaves and 2 or 3 axillary peduncles with 2 or 3 rose- purple flowers on slender — 
pedicels. Calyx parted into 5 slender lobes. Corolla funnelform with 5 broadly 
oblong or roundish lobes and 5 minute appendages alternate with the lobes, one 
behind each stamen. Stamens borne on the tube. Style long and filiform, with 
a conspicuous membranous ring under the stigma. Disk an entire cup surround- 
ing the base of the ovaries. (Greek kuklos, a ring, and aden, a gland, refer- 
ring to the disk.) 

1. C. humilis Benth. Three to 6 in. high, glabrous; leaves thickish, ovate or 
roundish, petioled, 114 to 2% in. long; corolla about % in. long; pedicels about 
7 lines long; follicles 3 in. long. 

High montane on gravelly ridges. (about 6,000 ft.): Santa Lucia Peak; Cobb 
Mt.; Snow Mt., and northward; Sierra Nevada. June- -July. 

ASCLEPIADACEAE. Mikweep Famity. 
Herbs with milky juice. Leaves opposite or whorled. Flowers cymose, regu- 

lar, with the stamens and the divisions of the corolla and calyx 5. Pistils 2, 
with distinct superior ovaries; styles distinct below but united above into a 
short-cylindrie stylar disk, and surrounded by the stamens which are attached to 
it. Between each anther, on the sides of the stylar organ, is a cloven gland 
or elevated ridge slit longitudinally. Pollen-grains in each cell united into waxy 
pear-shaped masses which are stalked and suspended in pairs from the- summit 
of cloven glands, each pair of stalks deriving its pollen-masses, not from the 
cells of one anther, but from contiguous anther-cells of different anthers. 
Pollination entomophilous; the foot of the insect is caught in the slit, and when 
drawn upward, drags out and bears away the pollen-masses; in walking over 
other flowers, the insect’s foot is again drawn through a slit, and the pollen- 
masses are left behind on the stigma, which is concealed beneath the cloven 
structure. Fruit of 2 folllicles. Seeds with a silky tuft of hairs at the 
micropyle. 

Stems terete; Erect s.h.c0e ces /dc s <isieia eos eels eee kaetenetchere Shale tala’ ec tcc eint ey anne 1. ASCLEPIAS. 
Stems strongly flattened, prostrate... vs dees cewis a0 ost a4 0'w'e cle b c.u'w Oly winle sim 5 tegen 

1. ASCLEPIAS L. MILKWEED. 

Perennial herbs with thick deep-seated roots. Stems strictly erect. Peduncles 
of the simple umbels generally placed between the opposite leaves, but nearer 
one than the other. Bracts of the involucre usually subulate. Calyx and corolla 
5-parted, the divisions reflexed, those of the former small, persistent, those of 
the latter deciduous. Stamens 5, inserted on the base of the corolla, the fila- 
ments united into a tube which is blended above with the stylar column and 
bears a circle of 5 hoods, each containing an incurved horn, or hornless. Fol- 
licles ovate or lanceolate, one often abortive. Seeds anatropus, flat, margined, 
imbricated on the large placenta. Embryo large, with broad foliaceous cotyle- 
dons in thin albumen. (Greek name of the European Swallow-wort, a plaat of 
this family.) 

Hoods of the stamens with an incurved horn or crest projecting from or contained 
within the cavity. 

Herbage glabrous; leaves mostly in whorls of 3 to 6, linear or linear-lanceolate; umbels 
on peduncles longer ‘than ‘the pedicels... wsi.c<epep uve ccsmaieiee Ghee. 1. A. mexicana, 
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Herbage hoary-tomentose; leaves broad. 
Umbels on peduncles longer than the pedicels. 

Hoods twice as long as the stamen-column; corolla purplish; leaves opposite. 
A. speciosa. 

Hoods not exceeding the column; corolla creamy-white; some of the leaves in whorls 
RE OF Te ee Ck ee ee eee eae nee ae ree A. eriocarpa. 

Lateral umbels sessile, the terminal one peduncled; hoods not exceeding the column; 
LEEMES Tu OGIO ahs SS onc 6 it eo Se areal eer ara 4. A. vestita. 

No horns to the hoods of the stamens. 
Hoods conical, open down the front, a little exceeding the anthers; herbage glabrous, 

0 = SOE SEES ESRC. Ca ai 7 pe | Set BS ag ee 5. A. cordifolia. 
Hoods pointless, lower than the anthers, cleft half-way down the back; herbage white- 

PRIMENTOSE Le aces. eae eee Re aie eee Oe cee sleiaieae bap wees 3 she 6. A. californica. 

1. A. mexicana Cav. NaARROW-LEAF MILKWEED. Stem slender, about 2 ft. 
high; herbage glabrous; leaves linear to linear-lanceolate, in whorls of 3 to 6, 
or the lower and uppermost opposite, 214 to 6 in. long, 2 to 6 lines broad, short- 
petioled; umbels many, often in whorls or corymbose, densely many-flowered, 
on peduncles longer than the pedicels; flowers small, greenish white or tinged 
with purple; corolia-lobes oblong, 2 lines long; horns slender, subulate, exserted 
from the hood and incurved over the summit of the disk; follicles 3 or 4 in. 
long, about 4 lines thick at the widest part; seeds 31%4 lines long. 

Forming patches in dry ground, common and widely distributed in barren 
valley fields: Sacramento and San Joaquin valleys; Coast Ranges but not im- 
mediately on coast within our limits, or rare; Southern California. July- Sept. 
Said to poison cattle. 

2. A. speciosa Torr. CREEK MILKWEED. Stem stout, 2 to 41% ft. high, leafy 
to the top; soft-tomentose, or rarely glabrate in age; leaves opposite, oval to 
ovate or oblong, transversely veined, acute or obtuse, 4 to 5% in. long; petioles 
3 to 5 lines long; peduncle longer than the woolly pedicels; lower umbels with 
6 to 10 flowers, the upper with 18 or 20 to as many as 55; petals pink or red- 
dish purple; hoods with a short involute base, above this abruptly contracted 
into a nearly flat lanceolate portion, the whole fully twice as long as the stamen- 
column; horns much exserted, incurved over the central disk; follicles soft-spiny, 
at least toward the apex. 

Dry flats of cafion bottoms or along streams: Sacramento Valley and south 
nearly to Haywards, W. W. Carruth; common in the Sierra Nevada and east to 
the Rocky Mts. May-Aug. More or less poisonous. 

3. A. eriocarpa Benth. Stem 1% to 3 ft. high, more or less sharply angled 
below; herbage hoary-tomentose, in age more or less deciduous; some of the 
leaves in whorls of 3 or 4, all broadly oblong with truncate base, rounded or 
acute at apex, 5 to 7 in. long, short-petioled; umbels few or several, mostly 
corymbose-clustered toward the summit, on peduncles equaling or rather longer 
than the pedicels; flowers 3% lines long; corolla creamy-white; hoods with 
slight purplish tinge, shorter than the anthers, cleft a short distance down the 
back, the acute sickle-shaped horn little protruded from between the acute teeth 
of the cleft. 

Dry ground: Mendocino and Lake cos. and southward through the Coast 
Ranges to Southern California. July-Aug. Said to poison sheep. 

A. FREMONTII Torr. Similar to no. 3; umbels 1 or 2; peduncles not longer 
than the pedicels; hoods nearly erect, equaling the anthers, rather evenly trun- 
cate; horn broad, its apex subulate, inflexed and a little exserted.—Upper 
Sacramento westward to Mendocino Co. 

4. A.vestita H. & A. Wootty MILKWeEED. Stem unbranched, 21% to 3 ft. 
high; white-woolly, at length densely floccose; leaves opposite, ovate to oblong- 
lanceolate, the upper more acuminate and often subcordate at base, short- 
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324 CONVOLVULACEAE. bi | 
ma’ 

petioled or the upper sessile, 4 to 6 in. long; umbels 1 to 4, the lateral sessile, — 
the terminal peduncled; corolla greenish white or purplish, tomentose on the 
outside, its lobes 3 lines long; hoods truncate at summit and entire, not exceed- — 
ing the stamen-column; horn or crest blunt, not exserted, attached to the 
hood. 

Southern California: southern Sierra Nevada foothills; near San Francisco 4 
and Monterey ace. to Bot. Cal. 

5. A. cordifolia (Benth.) Jepson. PuRPLE MILKWEED. Stems 11% to 2% 
ft. high; herbage green and more or less purplish, perfectly glabrous; leaves 
mostly opposite, rarely in 3s, ovate-lanceolate, with the lower round or elliptie- 
ovate, the upper ovate to ovate-lanceolate with cordate-clasping base, 2 to 4 in. 
long; umbels loosely many-flowered, mostly in the axils of bracts at the naked 
summit of the stem, the filiform pedicels equaling or shorter than the peduncles; 
corolla dark-red purple, its lobes 3 or 4 lines long; hoods purplish, oblong, the 
summit obliquely truncate dorsally and produced at the ventral margins into an 
ascending cusp, the fissure down the front narrow; follicles glabrous, 2 to 5 in. 
long, often long-attenuate——(Gomphocarpus cordifolius Benth.) 

North Coast Ranges at middle altitudes (Vaca Mts., Napa Range, etc.) ; 
Sierra Nevada. 

6. A. californica Greene. Vegetative aspect of A. vestita but commonly 
stouter and lower; leaves opposite, ovate or broadly oblong, 4 in. long some- 
what more or less, sharply acuminate, dark green and shining beneath the 
tomentum; umbels nearly sessile, about 6 to 8-flowered; corolla purplish; hoods 
dark maroon, nearly orbicular, laterally compressed, centrally attached and 
reaching nearly to the middle of the anthers, 2-cleft half-way down the back 
and destitute of horn.—(Gomphocarpus tomentosus Gray.) 

Antioch; Pine Cafion, Mt. Diablo, W. W. Carruth; Southern California. 
Apr.-May. 

2. SOLANOA Greene. 
Perennial herb with strongly flattened stems and opposite leaves. Umbels 

small, terminal, globose, densely many-flowered, the peduncles longer than the 
pedicels. Flowers purplish red outside, flesh-color within. Hoods eleft dorsally 
from top to bottom. Horns none. (The Indian chief, Solano, of the 
Suisunes. ) 

1. S. purpurascens (Gray) Greene. Stems 2 or 3 from a stout taproot, 
about 1 ft. long, prostrate, flexuous, purplish and purple-dotted; herbage canes- 
cently-puberulent; leaves thick, the lowermost elliptic-ovate, the upper broadly 
cordate-ovate, 1 to 2 in. long; umbels 2; flowers purplish red outside, flesh- 
color within, about 2 lines long; follicles 2 in. long, about 5 lines in diameter 
at the widest part—(Gomphocarpus purpurascens and Schizonotus purpurascens 
Gray.) 
High montane dry or rocky slopes in the North Coast Ranges: the Geysers, 

Sonoma Co., Towle; Snow Mt., Brandegee; Fout’s Springs, Rattan; Soldiers’ 
Ridge, Yallo Bally Mts., Jepson. The only recorded stations. 

CONVOLVULACEAE. Mornine-Guory FAMILY. 

Chiefly twining or trailing herbs. Leaves alternate, or the plants leafless 
parasites. Flowers complete and perfect. Sepals 5, distinct or nearly so, im- 
bricated, persistent, often unequal. Corolla regular, usually showy, more or less 
campanulate, mostly shallowly 5-lobed, commonly folded longitudinally and 
twisted in the bud, Stamens 5, borne on the base of the corolla. Ovary superior, 
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2 (rarely 1) -celled, with 2 ovules in each cell. Styles 1 or 2. Fruit most fre- 
quently a capsule, 1 to 4 (or 6) -seeded. Embryo with folded cotyledons. 

Ovary 2-parted; styles 2, distinct or united at base only; creeping herbs; corolla-lobes 
See REC MME OT Eo PLC a 252 = 1c ait eh at ttalalars?a)st:wiale"e stale le '« © © ais areiale gta) owls. cele -<ous 1. DicHONDRA. 

Ovary entire. 
Style 1, entire or cleft at the apex only; corolla plicate and twisted in the bud; pros- 

Pare Or twining’ Herps,, ONE SPECIES WOOCY.. .. wis cewciceeenvcecjceees 2. CONVOLVULUS. 
Style 2, distinct; corolla-lobes imbricate in the bud. 
ECEITeSLUmInine Meaty NELD amiss er yern craic con cral oie ci ke ale Shs tsievp sud, os © ayere mle: eb eye io8 3. CRESSA. 
ACSC PUTTS Pat ASIUGS rata kee ace teietctare wks Sickel oie Sal svae | Gareth eid) e so a: aidla eines ois 4. CuscuTa. 

1. DICHONDRA Forst. 

Perennial herbs with slender creeping stems and very small obscure flowers 
near the surface of the ground. Leaves reniform, entire, with very short 1- 
flowered peduncles in the axils. Calyx 5-parted. Corolla 5-cleft, the lobes im- 
bricated in the bud. Stamens short. Ovary 2-lobed, separating when ripe into 
2 one-seeded utricles which sometimes break open irregularly. Cotyledons 
linear, entire. (Greek, di, double, and chondra, grain, on account of the 
deeply parted and twin fruit.) 

1. D. repens Forst. Stems whitish pubescent, rooting freely; leaves green 
and mostly glabrous, 1% to 1% in. wide, on long peduncles with 2 small bracts 
at base; calyx thinnish, 1 to 114 lines long; corolla purple, edged with white, 
of about the same length; ovary densely white hairy; styles united at base. 

Mt. Tamalpais; San Francisco; Monterey. Introduced from the southward 
or from the tropics. Also at San Diego. Apr. 

2. CONVOLVULUS L. BINDWEED. MorNING-GLorRY. 

Twining or prostrate herbs, ours perennial except one. Corolla funnelform 
to campanulate. Style entire, or cleft at the apex only. Stigmas ovate to 
linear. Stamens included. Capsule globose with 4 seeds in 2 cells (or by 
abortion 1-celled), mostly 2 to 4-valved. (Latin convolvo, to entwine.) 

Flowers showy, 1 to 2 in. long; perennials. 
Calyx subtended by a pair of bracts; peduncles 1-flowered. 

Corolla pink, purple, or lavender; calyx enclosed by the broad bracts. 
Leaves reniform, glabrous; slightly succulent seaside herb.......... 1. C. soldanella. 
Leaves ovate-lanceolate, sagittate at base, acuminate at apex, 2 in. long, sparsely 

Bigs WrACESE COCMALE TALE DASE oc .:ela,- so ccs ccd aia.s Se cltle sie sve cece sake Ce SEPTUM. 
Corolla white or creamish; calyx embraced by the smallish bracts; leaves ovoid or 

deltoid, sagittate, mostly 1 in. long; trailing or often nearly acaulescent. 
Hernagve white with’ a velvety tOmentum . .. 0G sre ciece'e cece nae cceas 3. C. villosus. 
nnere TCE Mn, © Pees alg Pic's Uns ois’ ns aie Adie d oie alwlacs S's boot 4. C. subacaulis. 

Calyx with the narrow bracts more or less distant: peduncles often more than 1-flowered; 
leaves sagittate. 

Stems climbing over shrubs and trees, woody below; bracts situated about their own 
SIE MMe RO Ie CAL KS celeste cis /eieinis bo sie!s cists Sov eiatdo lee elo sew ae a ce = 5. C. luteolus. 

Stems herbaceous, prostrate; bracts near the middle of the peduncle..... 6. C. arvensis. 
Flowers small, 3 lines long; leaves not sagittate; annual............. 7. C. pentapetaloides. 

1. C, soldanellaL. SHore Morninc-ctory. Stems prostrate, °4 to 11% ft. 
long; herbage glabrous and slightly succulent; leaves thick, reniform, deep 
green and shining, 1 to 2 in. broad, mostly broader than long, on stout petioles; 
corolla short and rather broadly funnelform, 114 to 2 in. broad, pinkish or pale 
purple; capsule becoming 1-celled. 

Sandy beaches of the seashore: San Francisco and north and south along the 
coast. Apr.-June. 

2. C. sepium L. HeEpGE BINDWEED. Stems from a slender horizontal root- 
stock, often several ft. long, climbing on herbaceous plants or trailing; herb- 
age nearly glabrous; leaves ovate-lanceolate, acuminate at apex, hastate at base, 
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2 to 3 in. long, on slender petioles shorter than the blade; peduncles longer — 
than the leaves, 1-flowered; bracts ovate, cordate at base, completely enclosing 
the ealyx; corolla pinkish, 1 to 2 in. long. 

3. C. villosus (Kell.) Gray. Woo ity Morninc-Guory. Similar to the next 
in habit and equally variable, the whole plant white with a dense velvety 
tomentum; leaves sharply triangular or ovoid, sagittate, the lobes entire or 
shallowly sinuate; peduncles 1-flowered, often flexuous or curved, especially in 
age; corolla funnelform, creamy white, 114 in. long or less. 

High dry slopes and ridges of the coast ranges: Monterey; Mt. Diablo; 
Napa Range and northward to Mt. Shasta. Sierra Nevada. May-June. 

4. C. subacaulis (H. & A.) Greene. Stems 1 to 15 in. long, when short 
erect, when longer trailing, or frequently acaulescent; leaves thin, hirsutulous 
with somewhat appressed hairs, ovoid or deltoid, hastate or truncate at base, 
mostly 1 in. long; peduncles 1-flowered, 44 to 1 in. long; bracts smallish, em- 
bracing but not enclosing the calyx; corolla campanulate-funnelform, angularly 
5-lobed, 114 to 2 in. broad, white or creamish, with purplish exterior. | 

Dry hills from the Vaca Mts. and Napa Range to Monterey and southward. 
Apr.-June. 

5. CC. luteolus Gray. Climbing over trees and shrubs 5 to 20 ft. in height, 
the stems woody below; leaves glabrous and glaucous, 1 to 2 in. long, sagittate 
at base, the upper portion or terminal lobe varying from triangular to narrowly 
lanceolate; basal lobes large, very variable, sometimes nearly as large as the 
terminal lobe, angular, shallowly 2-lobed or somewhat saliently and acutely 
lobed; peduncles 1 to 5, commonly 1 to 3-flowered, 2 to 5 in. long; bracts sub- 
ulate-lanceolate or oblong and‘ acute, distant their length to 44 their length 
from the calyx; corolla open-funnelform, white, the exposed portion of the folds 
purplish, 1 to 1% in. long; limb not lobed, scarcely angular; capsule 1-celled. 
Common throughout the Coast Ranges and Sierra Nevada foothills. Apr.- 

June; or near the coast flowering until Nov. Passing into C. occidentalis Gray 
of southern California in which the bracts are larger and enclose the calyx. Var. 
SOLANENSIS Jepson. Largest leaves 214 in. broad, almost triangular, the lateral 
margins from the outer angle of the lobes to the apex nearly straight; basal 
lobes shallowly sinuate.—Vaca Mts. Var. PURPURATUS Greene. Limb of corolla 
rose-purple, sometimes varying to white on the same plant.—Angel Island; 
Marin Co.; San Francisco. 

6 C. arvensis L. OrcHARD MoRNING-GLORY. Stems prostrate, 1 to several 
ft. long, from roots which descend to great depth; minutely villous-pubescent 
or almost glabrous; leaves oblong- or triangular-saggittate, 14 to 1 or 2 in. 
long, on petioles 1% as long; peduncles 1 (sometimes 2 or 3)-flowered, with a 
pair of subulate or spatulate bracts near the middle; corolla white, purplish 
outside, neither lobed nor angled, 1 to 114 in. broad. 

The most troublesome orchard and garden weed yet naturalized in California, 
especially obnoxious in the richest and moistest alluvial loams. Native of 
Europe. May-Oct. 

7. C. pentapetaloides L. Diffusely branched from the base, the branches 
6 to 18 in. long; puberulent or hairy; leaves linear or oblong-oblanceolate, 
narrowed to a petiole, 1 to 3 in. long; peduncles with a pair of small spatulate 
or subulate bracts below the flower, 1-flowered, retrocurved in fruit, 4% to 1 
in. long; sepals more or less hairy with subscarious margin; corolla purplish, 
3 lines long, deeply 5-cleft. 

Naturalized from Europe: lower San Joaquin Valley; Antioch; Estrella. 



MORNING-GLORY FAMILY. 327 

3. CRESSA. L. 

Low ecanescent perennial herb with erect or diffuse non-twining stems. 
Sepals nearly equal. Corolla white, its tube oblong-campanulate, equaling 
the sepals; limb 5-parted into lightly convolute-imbricate lobes which are some- 
what induplicate in the bud. Filaments filiform, exserted from the throat of 
the corolla; ovary 2-celled, 4-ovuled. Capsule by abortion often 1-seeded. 
(Greek Kressa, a Cretan woman.) 

1. C.cretica L. Commonly densely branched from the base, forming 
low tufted plants 3 to 6 in. high; leaves oblong-ovate, 2 to 4 or 5 lines long, 
almost sessile; flowers short-pediceled in the axils; sepals oblong-ovate, acute, 
2 lines long; corolla-lobes oblong-ovate; ovary long-hairy. 

Alkaline lands from the Sacramento Valley southward, especially common 
in the San Joaquin Valley, often covering thousands of acres. May. This 
plant and several others of the interior plains, such as Sida hederacea and 
Distichlis spicata, indicate a high percentage of alkali salts in the soils where 
they grow. 

4, CUSCUTA L.  Dopprer. 
Annual leafless parasites, destitute of green color, with twining filiform 

stems. Flowers small, in lateral heads or clusters. Calyx colored like the 
corolla, deeply 5-cleft. Corolla campanulate or somewhat urn-shaped to short- 
tubular, with 5 lobes imbricated in the bud, and as many small scales or ap- 
pendages inserted in the tube below the stamens, or none. Ovary globular, 
2-ceelled, 4-ovuled. Styles 2, in ours distinct, persistent; stigma globose. 
Capsule 1 to 4-seeded, ours indehiscent. Embryo devoid of cotyledons. The 
germinating seed produces a twining stem; this becomes parasitic by means of 
suckers which penetrate the bark of the host. (Derivation doubtful.) 

Capsule pointed or conical; corolla-tube with fimbriate scales. 

Maraliatobes +4 as lone as the eylindrical-tube. 2... 0.d0c006s0000s08% 1. C. subinclusa. 
Corolla-lobes as long as the shallow-campanulate tube.................-..-2. C. salina. 

Capsule depressed-globose. 
Flowers in dense globose clusters; scales present..........cccccccsccees 3. C. arvensis. 
EH te NOUR: CYMICS~“SCMIES MODE. oe ck sn cps ds cc's ses dele y e orace ss 4. C. californica. 

1. C. subinclusa Dur. & Hilg. Stems commonly stout; flowers 214 to 3 
lines long, sessile or short-pediceled, at length in large dense clusters %4 to 1% 
in. thick; calyx-lobes overlapping, ovate-lanceolate, about 14 the length of the 
eylindrical corolla-tube; corolla-lobes ovate-lanceolate, minutely crenulate, 
scarcely more than 14 the length of the tube; anthers oblong or oval, nearly 
sessile; scales narrow, fimbriate, opposite the stamens but reaching only to the 
middle of the tube; styles slender, mostly longer than the ovary; ovary capped 
by the withered corolla. 

Very common on Poison Oak and other shrubs and herbs, often occurring 

on willows and making thick tangles 1 to 2 ft. across. Calyx sometimes red- 
dish; lobes of the corolla mostly erect; tube sometimes narrowed above. 

2. C. salina Engelm. MarsH Dopper. Stems slender; flowers 114 lines 
long; calyx-lobes ovate-lanceolate, as long as the shallow- campanulate tube of 
the corolla and as the corolla- lobes ; these ovate, denticulate, overlapping; 
filaments about as long as the oval anthers ; scales fringed, mostly shorter than 
the tube, sometimes much reduced and on the base of the tube; styles equaling 
ve ann than the ovary; capsule surrounded by the withered corolla, mostly 

seedec 

Very abundant on Salicornia and other saline herbs, entangling them with 
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its webs of thread-like stems, which in spring color the salt marshes with small 
patches of gold. July-Sept. ‘Cg 

3. C. arvensis Beyrich. Stems pale; flowers in dense globose clusters yD 
in. thick; calyx-lobes obtuse, broad; corolla 1 line long, with acuminate lobes © 
and short and broad tube, in age remaining at base of capsule; scales deeply 
fringed. 

Alvarado marshes, on Cocklebur. 

4. C. californica Choisy. Stems capillary; flowers small, 1 to 1% lines © 
long, in loose cymes; pedicels frequently much thickened below the flower; _ 
ealyx-lobes with short-attenuate spreading tips; corolla-lobes lanceolate-subu- 
late, equaling or longer than the campanulate tube, mostly reflexed in anthesis; “a 
seales none, sometimes represented by inverted arches or V- -shaped thickenings | 
alternating with the stamens, but situated near the base of the tube; anthers 
linear-oblong, nearly or quite equaled by the filaments; styles slender, mostly "a 
longer than the ovary; capsule depressed-globose, mostly 2 or 3-seeded. ed 

On Erigonum, Adenostoma, ete. Infrequent in the Bay region. San Fran- c: ‘* 
cisco, N. L. Gardner. ; en 

POLEMONIACEAE. Gui Famtny. “f 
Herbs, or a few species slightly suffrutescent. Leaves alternate or opposite, 

entire, lobed or divided. Flowers complete, 5-merous, either solitary, in loose 
clusters, capitate, racemose, corymbose or paniculate. Calyx persistent, in one 
subgenus irregular. Corolla regular, convolute in the bud. Stamens 5, inserted 
on corolla, alternate with its lobes, often unequal in length. Ovary superior, 
3-celled ; style 3-cleft or with 3 stigmas. Capsule loculicidally 3-valved. One 
species of Gilia has a 4-merous corolla and some exceptions as to the capsule 
are noted under that genus. 3 
Calyx herbaceous throughout; filaments hairy at base; leaves alternate, pinmate........ 

1. PoLEMONIUM. 
Calyx more or less scarious below the sinuses, at least not herbaceous throughout. 

Sinuses of the calyx in age distended into a revolute loBe................. 2. COLLOMIA. 
Sinuses of the calyx not distended. 

Leaves alternate in ours except one species, entire or pinnately toothed, lobed or 
GAVIdER we no bs iis oc bmw d = cine woinw tln.nie SOM oe h/n/g thie 5 ee ran tee 3. GiLta. 

Leaves opposite, palmately divided in ours, rarely entire............. 4. LINANTHUS. 

1. POLEMONIUM L. Jacos’s Lapper. 

Ours perennials. Leaves alternate, pinnate, the leaflets sessile. Flowers 
showy, blue or white, in racemes, thyrses or panicles. Calyx herbaceous through- 
out, not scarious below the sinuses, accrescent. Corolla from funnelform to 
nearly rotate. Filaments more or less declined and hairy at base. Seeds few 
or several in each cell. (Greek name used by Dioscorides, from polemos, war, 
the application not obvious.) > 

1. P.carneum Gray. Stems lax or diffusely branching, 1 to 2 ft. high; 
herbage lightly pubescent; leaflets thin, 7 to 17, ovate to ovate-lanceolate, 1 to 
1\% in. long, distinct or the terminal sometimes confluent; flowers corymbose- 
paniculate on rather slender pedicels; calyx about 4 lines long, accrescent in 
age and twice as long; corolla broadly funnelform, salmon-color to purple, 8 
to 12 lines long, the limb nearly as broad when expanded; lobes obovate and 
either acute or obtuse; stamens and style included; seeds 3 or 4 in each cell. 

Rare but handsome species of mountain woods: San Mateo Co.; Marin Co.; 
northward to Siskiyou Co. Apr.-May. ; 

P. CONFERTUM Gray. Nine to 12 in. high; herbage glandular-viscid; radical 
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leaves in a dense tuft; leaflets numerous and crowded, palmately 3 to 5-parted 
into small divisions; flowers capitate or spicate; corolla blue (or white), 9 
to 10 lines long.—Rocky summits of the high peaks of the Sierra Nevada. 

2. COLLOMIA Nuit. 

Herbs, ours annuals with alternate leaves. Flowers in ours in dense clusters 
with foliaceous bracts. Calyx turbinate, in age obpyramidal or cup-shaped, 
its teeth or lobes equal, entire, erect, the sinuses in age distended into a re- 
curved lobe. Corolla narrowly funnelform or salverform, salmon-yellow, red- 
dish, purple, or white. Stamens unequal and unequally inserted on the tube 
of the corolla, mostly straight. Seed 1 in each cell, the seed-coat developing 
spiral threads when wet. Capsule oval to obovoid. (Greek kolla, glue, on ac- 
count of the mucilaginous seeds.) 

Coroua narrowly funnelform, pale salmon-color; leaves entire.......... 1. C. grandiflora. 
Corolla salverform, red-purple; leaves more or less bipinnatifid or simply toothed or 

Es ME ae a Sc ye ee ere SE rere tolade ooh Sica x o1S aS ola ots ern ince wet” Ce MCLETOPRYVNGs 

1. C. grandiflora Dougl. Erect, simple, 4 to 2 ft. high; leaves alternate, 
linear or oblong-lanceolate, entire, sessile; flowers crowded in head-like clusters 
at the ends of the stems and leafy-bracted, or some often borne below, either 
singly in the axils or in small clusters on short branchlets; calyx-tube obconical, 
its lobes broad and obtuse; corolla pale salmon-color, narrowly funnelform, 
1 in. long, its tube thrice as long as the calyx, its lobes broadly oblong; valves 
of the capsule after dehiscence with the sides strongly reflexed. 
Common in the Sierra Nevada at middle altitudes; occurring in the Ccast 

Ranges at the higher altitudes, but rarely collected. July. 

2. C. heterophylla Hook. Low and erect, or diffusely branching and 
the stems 1 ft. long; herbage more or less viscid-pubescent; leaves thin, the 
upper entire or toothed, the lower pinnately cleft or pinnately divided and the 
broad segments laciniately cleft; flowers in small bracted clusters at the ends 
of the branches; corolla red-purple, small, 4 to 5 lines long, the limb 1 line 
broad; capsule ellipsoid; seeds 2 or 3 in each cell. 

Shady places in the mountains: Coast Ranges (Gilroy, Marin Co., Napa Co.) ; 
Sierra Nevada. Mar.-Apr. 

3. GILIA R. & P. 

Herbs, ours annuals, except G. densifolia. Leaves alternate (except G. 
gracilis), pinnately toothed, lobed, or divided, or sometimes entire. Calyx- 
tube scarious below the sinuses. Corolla funnelform to salverform, blue, 
yellow, or white, the stamens equally inserted on its throat except a few 
species. Capsule 3-celled and 3-valved, or (in 2 species of the subgenus 
Navarretia) 1l-celled and 4-valved. (Felipe Luis Gil, Spanish botanist of the 
latter half of the 18th century.) 

A. Calyx-segments equal, entire. 
Flowers solitary, in loose or capitate clusters, or paniculate, bracted or bractless; stamens 

equally or unequally inserted on throat of corolla; leaves in ours mostly flaccid, not 
pungent or prickly.—Subgenus Eugilia. 

1. Leaves opposite. 

Leaves entire; corolla salverform, its tube little surpassing calyx, its throat yellow and 
EOIN PARR eRe otek ete CALs o'c wd'e «+ 5dein ono a csteSn' so 6 up on 1. G. gracilis. 

2. Leaves alternate. 

Leaves pinnatifid or pinnately lobed, the upper usually palmately parted into 3 to 5 
divisions; corolla funnelform, its tube 2 to 3 times longer than the calyx........ 

2. G. gilioides. 
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Leaves mostly 1 to 3 times pinnately dissected into narrow segments, not pungent; flower- 
clusters not bracteate; calyx-teeth equal; corolla funnelform. "E ; 

Stamens included; flowers few in mostly loose clusters. ad. 
Flowers blue or purple; proper tube of corolla much shorter than calyx; leaves pin- 

nately parted into entire or toothed lobes............02ecceeee> 3. G. multicaulis. 
Flowers 3-colored, blue, purple, and yellow; leaves laciniately bipinnatifid.4. G. tricolor. 

Stamens more or less obviously exserted; flowers in capitate clusters terminating long 
peduncles. 

Corolla segments obovate of oblong..........seeseeeccceeeecevens 5. G. achilleaefolia. — 
Corolla “segments nearly  lmear., 1.4 25.00.41 «cn ceale® ae tel pin ale eee 6. G. capitata. 

Leaves or their simple divisions linear or filiform and rigid; flowers crowded into capitate 
leafy-bracted clusters, the calyces and the bracts densely woolly-matted; corolla 
salverform; stamens exserted. : 

Annual or biennial, not woody. viixcccsctrle pce com kam ale ben sh eae 7. G. virgata. 
Woody-based perennial; corolla 6 to 8 lines long.............eeeeeee 8. G. densifolia. 

B. Calyx-segments mostly unequal, entire or some toothed. 
Flowers in terminal capitate bracted clusters; corolla tubular-funnelform or salverform, 

the stamens equally inserted upon it; leaves pinnatifid or the lowest subentire, the 
segments mostly rigid and subulate or cuspidate.-—Subgenus NAVARRETIA. 

1. Flowers white (pale blue in no. 11). 

Capsule not regularly dehiscent, the walls thin and transparent and closely covering the 
seeds which are agglutinated into a mass. 

Stems erect or spreading. 
Leaves bipinnatifid; bracts densely -white-tomentose............2-00- 9. G. intertexta. 
Leaves once pinnatifid; sinuses of the calyx white-hairy........... 10. G. leucocephala. 

Primary flower-cluster on a very short stem or stem almost none, the branches radiating 
from beneath it and prostrate; calyx-segments trifid............... 1l. G. prostrata. 

2. Flowers blue (except no. 12). 

Capsule regularly dehiscent by valves and releasing the seeds which are free from each 
other; flowers blue (except no. 12 

Leaves (or some of them) pinnately parted with the divisions incised or parted. 
Stamens exserted; capsule 1-celled. 

Leaves with innocuous teeth; flowers creamy-white, 4-merous; capsule 2-seeded..... 
12. G. cotulaefolia. 

Leaves with pungent teeth, the terminal leaflet spatulate-dilated; capsule 1-seeded... 
13. G. pubescens. 

Stamens not exserted. 
Seeds 8 to 12 in each cell; herbage strongly mephitic-scented..... 14. G. squarrosa. 
Seeds 4 in each cell; herbage honey-scented..:.........ecccecceccees 15. G. mellita. 

Leaves merely pinnatifid or incised or many of them entire. 
Capsule several-seeded. 

Erect slender plants; bractlets laciniately cleft, especially toward the base........ 
16. G. heterodoxa. 

Low very rigid and spiny plants; bractlets dilated and with strong marginal spines.. 
17. G. atractyloides. - 

Capsule with 1-seeded cells; corolla 6 or 7 lines long; bractlets, especially the inner 
ones, lanceolate-cleft at apex...... Chatelel bin eleteve tiers nthe nt eee tamed 18. G. viscidula. 

1. G. gracilis Hook. Simple or branched above, 3 to 8 in. high; herbage 
pilose-pubescent, the hairs often gland-tipped; leaves opposite, oblong to lanceo- 
late, entire; inflorescence cymose and terminal; calyx cylindrical, 3 or 4 lines 
long, much distended in fruit by the globose capsule, the short teeth accrescent ; 
tube of corolla yellow, surpassing the calyx, the limb 1 to 11% lines broad, its 
lobes roundish, emarginate; stamens unequally inserted; seeds 1 in each cell, 
with a rather broad thin margin.—(Collomia gracilis Dougl.) 

Inconspicuous but rather common on low hills of the Coast Ranges and in 
the Sierra Nevada foothills. Mar.-Apr. 

2. G. gilioides (Benth.) Greene. Loosely branching, erect or diffuse, 8 
to 20 in. high; radical and lower leaves pinnately parted into narrowly oblong 
or lanceolate divisions, or all so divided, or the upper palmately divided into 3 
to 5 obovate or lanceolate divisions; corolla 4 to 6 lines long, salverfurm, blve- . 
purple; stamens unequally inserted; capsule globose; seeds 1 or 2 in each eell.— 
(Collomia gilioides Benth.) 
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Mostly at higher altitudes in the mountains: Coast Ranges; Sierra Nevada; 
Southern California. June. Leaves exceedingly variable. 

3. G. multicaulis Benth. Branching from the base, 9 to 14 in. high, gla- 
brous; leaves pinnately parted into 5 to 9 linear and entire or toothel lobes; 
flowers subsessile or the clusters loose, in either case few-flowered, the pedicels 
1 to 4 lines (rarely 1 in.) long; calyx-teeth erect or recurved in fruit; corolla 
deep or pale blue, its proper tube shorter than the calyx, the funnelform throat 
longer than the obovate lobes; stamens unequally inserted; capsule ovoid. 

Hills and valleys from Marin Co. and the Vaca Mts. southward through the 
Coast Ranges to Southern California. Variable. 

G. LATIFLORA Gray. A similar species, glabrous except the loosely panicu- 
late inflorescence; radical leaves pinnatifid, the cauline few, narrow and entire; 
pedicels shorter than the flowers or 1 in. or more long; corolla dilated-funnel- 
form, abruptly contracted below into a narrow tube which slightly exceeds the 
calyx; calyx less than 2 lines long, with subulate or acute teeth.—Southern 
California and northward in the South Coast Ranges. 

4. G.tricolor Benth. Brirp’s Eyes. Erect, usually branching somewhat 
above the base, commonly 4 to 7 in. or sometimes 1 ft. high; herbage more or 
less pubescent with gland-tipped hairs; leaves laciniately bipinnatifid into 
narrowly linear divisions; calyx 3 lines long, its lobes acuminate; corolla 6 to 
7 lines long, the roundish lobes azure or whitish, the throat with 2 oblong 
purple areas beneath each lobe bounded below by yellow; stamens inserted at the 
sinuses. 
Common on low hills: Coast Ranges (Los Gatos, northward to Humboldt 

Co., but especially common toward the interior) ; Sierra Nevada foothills. Apr. 
Also called ‘‘ Pink Eyes’’ near Vallejo. 

5. G. achilleaefolia Benth. Very similar to the next in habit but very 
frequently simple, generally more pubescent, and the capitate flower-clusters 
larger and less compact; calyx more or less woolly, the teeth triangular, acute, 
with short recurved tips or connivent over the young fruit; corolla deep or pale 
blue, funnelform with ample throat, its lobes obovate or oblong. 

Sandy soils: Coast Ranges; Sierra Nevada foothills; Southern California. 
May. 

6. G. capitataDougl. Erect, simple or more commonly branching above, 
2 or 3 ft. high, pubescent or almost glabrous; leaves several times palmately 
dissected into linear or filiform lobes, or the uppermost merely pinnately di- 
vided; ultimate segments often curved or faleate; peduncles long, slender and 
naked, terminating in a densely globose (capitate) cluster; calyx nearly or 
quite glabrous, its teeth lanceolate, in anthesis approximating the tube in 
length; corolla light blue, its lobes nearly linear; stamens inserted in the very 
sinuses of the corolla. 

Coast Range hills and ridges from Marin and Napa cos. northward; Sierra 
Nevada. May. 

7. G. virgata Steud. var. floribunda Gray. Stems simple or branching at 
the base; leaves pinnately parted into 3 to 7 filiform lobes, the middle (or ter- 
minal) lobe commonly much longer than the others; flowers numerous in head- 
like clusiers terminating the corymbose branches, the bracts and calyx very 
densely woolly; corolla salverform, the tube 6 to 8 lines long and surpassing 
the acerose calyx-lobes; filaments filiform and exserted. 

Sandy soils of the valleys: lower San Joaquin plains and Santa Clara Co. 
southward to Southern California. June-July. G. vircaTa has the lower 
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leaves entire, the upper rarely more than 3-parted, with the clusters virgately 
disposed.—Monterey and southward. 

8. G. densifolia Benth. Perennial; stems numerous from a tufted woody 
base, 8 to 14 in. high; herbage lanate-tomentose when young, glabrate in age; 
leaves narrowly linear and entire or with 1 or 2 pairs of short-subulate spinulose 
lobes at the middle or toward the base; flower-clusters terminal, dense, the 
foliaceous bracts and the calyces implexed-woolly; four of the calyx-teeth 
short, the fifth as long as the tube; corolla deep blue, the tube 6 lines long, 
2 or 3 times the length of the calyx, its lobes oblong, about 2 lines long. 

Mountains of Santa Clara Co. and southward to Southern California. June- 
Sept. 

9. G. intertexta Steud. Stems simple or often branching from the base, 
2 to 7 in. high, white-puberulent but not glandular; leaves bipinnatifid and the 
segments spinescent-tipped; body of bracts and exterior of calyx-tube densely 
white-villous or woolly-tomentose; corolla white or pale blue, equaled by the 
calyx-teeth. 

Valleys and low hills: North Coast Ranges (Humboldt Co., Healdsburg, 
Napa Range); Sacramento and San Joaquin valleys. May-June. 

10. G. leucocephala Benth. Stems simple or branching from the base, 3 
to 5 in. high, whitish-puberulent; leaves pinnately parted, the divisions filiform 
and entire, sparingly toothed, the rachis broad and often prolonged into an 
elongated terminal entire division; flowers clear white, 4 lines long; calyx 
with a tuft of hairs at each sinus, the teeth mostly entire and nearly equal. 

Low places in fields and beds of pools where water has stood in winter or 
early spring, the plants often growing very densely: Sacramento Valley. 
May-June. 

11. G. prostrata Gray. Plants glabrous; primary flower-cluster sessile, 
the branches radiating from beneath it, simple or once forked, terminating in 
the head-like clusters; leaves pinnatifid, the rachis broad and slender, the seg- 
ments remote; heads dense, surrounded by foliaceous bracts 1 to 1% in. long; 
bractlets not exceeding the white flowers; corolla-lobes oblong; calyx with un- 
equal teeth, the two longer tridentate; calyx-teeth in fruit contracted over the 
2-celled capsule; seeds 9 to 11, small; embryo short-cylindrical, the cotyledons 
about equaling the caulicle in length. 

Plains of Sacramento and San Joaquin valleys southward to Los Angeles. 

12. G. cotulaefolia Steud. Erect, 7 to 13 in. high, finely pubescent; leaves 
bipinnatifid, the segments innocuous; bracts and calyx slightly hairy or glabrous 
at the base; flowers creamy-white, commonly 4-merous; calyx-lobes varying 
from nearly equal and entire to unequal, with the longer variously toothed; 
capsule 1-celled, 4-valved, dehiscing from the base, 2-seeded; embryo with entire 
cotyledons. 

Valley fields: Alameda Co.; North Coast Ranges; Sacramento Valley. 

Var. nigellaeformis Jepson, n. comb. Bracts multifid; flowers yellow.— 
Antioch and elsewhere (Navarretia nigellaeformis Greene). 

13. G. pubescens H. & A. Erect, usually branching above, 8 to 18 in. 
high, puberulent; leaves pinnately divided with the divisions laciniately lobed; 
terminal portion of the leaf less deeply divided or merely laciniate-toothed, 
so that the rachis appears as if spatulate-dilated; 3 calyx-teeth small and entire, 
2 longer and toothed; corolla deep blue, 7 or 8 lines long, the throat funnel-— 
form; stamens exserted; capsule 1-celled, 4-valved as in G. cotulaefolia; cotyle- 
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dons of the embryo parted into 3 lobes, the divisions so deep as to give the 
appearance of 6 cotyledons. 

Coast Ranges (Calistoga, Vacaville, etc.) ; very common in the Sierra Nevada 
foothills. 

14. G. squarrosa H. & A. SKUNKWEED. Erect and simple or with many 
branches from the base, 8 to 14 in. high, pubescent and noxiously glandular; 
leaves once or twice pinnatifid, the segments lanceolate and often crowded; 
calyx 6 lines long, very scarious below, the teeth lanceolate and pungent; corolla 
blue, its tube little or scarcely at all exceeding the teeth; stamens included; 
seeds many, small; embryo thick. 
Common in the Bay region (Monterey Co., San Francisco, Oakland, Berkeley, 

Napa Valley, ete.), ranging northward to Oregon. 
15. G. mellita Greene. Diffusely branching from the base, 3 to 6 in. high, 

the stems very slender, brownish, glandular-puberulent with somewhat whitish 
hairs; leaves pinnately parted into linear-subulate entire or toothed segments ; 
bracts dilated and laciniately toothed or cleft into narrow divisions, or the 
middle division ovate, abruptly cuspidate and often entire; heads small, 14 in. 
broad or less; calyx unequally 5-toothed; corolla minute, not exceeding the 
calyx, very pale blue; stamens not exserted. 

Seemingly very local plant in the region immediately north and south of 
the bay; Belmont; Calistoga; Vacaville. 

16. G. heterodoxa Greene. Stems very slender, erect, branching, slightly 
pubescent, 5 to 11 in. high; internodes long; lower leaves with narrowly 
linear rachis and many pinnate short-subulate segments; uppermost leaves 
lanceolate and entire except at the laciniately cleft base; bracts lanceolate to 
broadly ovate, laciniate-toothed towards the base; calyx-segments entire, nearly 
equal; corolla blue, with exserted declined stamens; capsule 8 to 14-seeded, the 
seeds small. 

Coast Range hills: Napa and Sonoma cos. to Santa Clara Co. June. Sub- 
species of the next. The valves of the capsule show a tendency to dehisce 
from the base. 

17. G. atractyloides H. & A. Stems stoutish, low and spreading or pro- 
cumbent, somewhat purplish and villous-pubescent, 2 or 3 to 6 in. long; ieaves 
and bracts rigidly coriaceous, oblong-lanceolate to ovate, 2 to 4 lines broad, 
the margin armed with subulate or aristate teeth; segments of the calyx mod- 
erately or very unequal, ovate to lanceolate, entire, setaceous at apex; corolla 
narrowly funnelform, purple, 7 to 9 lines iong; seeds about 10 in each cell. 

Dry hills of the Coast Ranges: Clear Lake southward to Southern California. 
July. Habit suggesting certain species of Chorizanthe. 

18. G. viscidula H. & A. Erect, 2 or 3 in. high, viscid-pubescent; leaves 
1% in. long or less, narrow, with broad rachis and remote short-subulate lobes; 
bracts little dilated; corolla rather large, blue-purple, the tube exserted, the limb 
2 lines broad, its lobes elliptic; ovules 1 to 4 in each cell. 

Plains and bases of low hills, in sandy soil: San Rafael; Walnut Creek; 
Sonoma; Napa Valley; Sacramento Valley; Sierra Nevada foothills. June. 
While commonly very dwarfish, it sometimes becomes larger and makes a 
spreading or subprostrate plant 1 ft. broad. 

4. LINANTHUS Benth. 

Ours low or slender annuals. Leaves opposite, palmately divided to the base 
into narrowly linear or filiform divisions (almost seeming as if in whorls in 
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some species), rarely entire, rarely with some uppermost alternate. Flowers | 
scattered or in terminal capitate clusters. Calyx-tube scarious between the 
ribs or angles, its teeth equal. Corolla subrotate, funnelform, or salverform. 
Stamens equally inserted on the corolla. Capsule with few to many seeds in 
each cell. (Greek linon, flax, and anthos, flower.) 

A. Stems dichotomously branching; flowers solitary. 

1. Flowers subsessile or on short stout pedicels. 

Corolla short salverform, white or nearly so, its lobes conspicuously eae in the bud, 
1 in. broad; calyx cylindrical, white-scarious between the ribs........ . L. dichotomus. 

2. Flowers on capillary pedicels. 

Corolla various; stamens inserted at the throat. 
Calyx disposed to be turbinate; flowers white, % to 34 in. broad, in a loose panicle; 

corolla. néarly ‘rotate,.13ts tube scarcely any. c aisiciyer's cites emetic ee 2. L. liniflorus. 
Calyx cylindrical; corolla with distinct tube. ; 

Corolla. white, narrowly funnelformy 2! lines (broad: wee ieee ee eee 3. L. pusillus. 
Corolla purplish or bluish, 3 to 5 lines broad. 

Corolla funnelform; herbage not glandulary .. a. one. ce eee sce ...4. L. ambiguus. 
Corolla nearly salverform; glandular-hirsutulous at the nodes........ 5. L. rattanii. 

B. Stems simple, or sometimes branching; flowers in capitate clusters. 

Corolla salverform; flowers crowded into leafy-bracted capitate clusters at the ends of the 
stems or branches; calyx-teeth equal. 

Corolla-tube ‘little; af at/all); exceeding the lobesic.. .. 2 fe o.ta ss etnies citer 6. L. densiflorus. 
Corolla salverform, its tube filiform and elongated, several times the length of the limb. 

Corolla much exceeding the bracts. 
Corolla twice or scarcely twice the length of the bracts, its lobes 3 to 4 lines long; 

relatively: Stoutaplants: wishes: vijere w tele eisvecere in sie ope all vache SUS mys bin = AN te 7. L. androsaceus. 
Corolla usually more than twice the length of the bracts; very slender plants. 
' Lobes of the corolla 2 to 3 lines long; flowers purple, pink or pale yellow...... 

L. parviflorus. 
Lobes of the corolla 1 line long; flowers golden yellow......... 9. L. acicularis. 
Lobes of the corolla 1 to 1% lines long; flowers purplish or pinkish..10. L. bicolor. 

Corolla commonly not exceeding the bracts; bracts conspicuously hirsute-ciliate; rigid 
Pleat aos 5 secs wie wikb 4-0 0am: 0/6 hat eee RAT ae Rp ows Ca, ik ee 11. L. ciliatus. 

1. L. dichotomus Benth. EvEentnc Snow. Erect, simple or branching 
from near the base, 5 to 6 (or 9) in. high; nodes few and internodes very 
long, twice to many times as long as the leaves; flowers terminal or sessile in 
the forks; ribs of the calyx prolonged into linear-acerose teeth; corolla salver- 
form, white, its tube equaling the calyx-tube, its lobes strongly convolute in the 
bud, broadly obovate, erose, the limb 1 in. broad; filaments at the very base 
enlarged, somewhat winged and more or less hairy; cells of capsule many- 
seeded; seeds not mucilaginous when wet.—(Gilia dichotoma Benth.) 
Common on open slopes, mostly on high hills: Coast Ranges; Sierra Nevada 

foothills; San Joaquin plains; Southern California. Mar.-May. Flowers open- 
ing in the late afternoon and closing the next morning. 

2. L. liniflorus (Benth.) Greene. One ft. high or somewhat more, mostly 
branching above; leaf-segments 4% to 1 in. long; flowers white, in a diffuse 
panicle, on slender pedicels 4% to 14% in. long, corolla with nearly obsolete 
tube; limb rotate, % to ™% in. broad, the obovate lobes naked, with several 
blue longitudinal lines or veinlets; stamens 1% as long as corolla-lobes; filaments 
with a densely pilose ring just above the base, the corolla pubescent at their 
insertion; ovules 6 to 8 in each cell.—(Gilia liniflora Benth.) 

Plains and foothills: Solano Co.; Stockton; San Mateo Co.; Loma Prieta and 
southward to Southern California. May-June. 

3. L. pusillus (Benth.) Greene. Very slender, 3 to 6 in. high; calyx 
eylindraceous, 1 to 114% lines long, its teeth as long as the tube; corolla narrowly — 
funnelform or subsalverform, its tube dilated somewhat above the middle, not 
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exserted from the calyx or very slightly, the lobes seldom exceeding the calyx- 
- lobes, the limb 2 lines broad.—(Gilia pusilla Benth.) 

Dry hillsides in Chamise, Napa Valley. The corolla after flowering is 
promptly pushed up by the rapidly growing capsule and the tube contracts in 
withering, so that the corolla in age frequently has the appearance of being 
salverform and somewhat exserted. Distinct from L. FILIPES (Benth.) Greene, 
common in the Sierra Nevada foothills, which has a turbinate calyx and a short 
funnelform corolla with broad limb. 

4. L. ambiguus (Rattan) Greene. Mostly 3 or 4 in. high; pedicels about 
6 lines long; corolla 4 to 6 lines long, nearly 3 times the length of ‘the calyx, © 
not strictly salverform, its tube somewhat or not at all exserted, its brown- 
purple obconic throat scarcely exceeded by the spreading lobes; limb bluish 
purple, 4 lines broad; ovules 2 in each cell.—(Gilia ambigua Rattan.) 
Low hills: Santa Clara Valley and near Livermore. May. Some of the 

flowers show a glandular black band 1% line in breadth midway of the calyx- 
tube. 

5. L. rattanii (Gray) Greene. Ten to 12 in. high, glandular-hirsutulous 
at the nodes and even the flowers with gland-tipped hairs; pedicels 1% in. long 
or less; calyx cylindraceous, in anthesis 1 line long, accrescent in fruit to 2 
lines long; corolla nearly salverform, with a long slender tube and short funnel- 
form throat, the tube 3 to 5 lines long, exserted barely 1 line to exceeding 3 
lines, the throat yellow, the limb blue and 3 to 5 lines broad; seeds small, very 
rugulose, one to each cell or the third cell empty.—(Gilia rattanii Gray.) 

Santa Cruz Mts., Lake Co. June. Remarkable for the variable development 
of the corolla-tube, even on the same plant. 

6. L. densiflorus Benth. Erect, simple, 5 in. to 2 ft. high; divisions of 
the palmately divided leaves 5 to 11, linear-filiform and rigid, ciliate towards 
the base and somewhat scabrous on the margins; corolla lilac or white, 1 in. 
long or less, its tube only equaling or little exceeding the obovate lobes, little 
if at all exserted beyond the calyx-teeth, its limb 1% in. broad, more or less; 
seeds 3 in each eell, strongly wrinkled. 

Coast Range valleys or higher hills, infrequent: Pt. Reyes; Alameda; Santa 
Cruz Mts.; Monterey Co. and southward. June. 

7. L. androsaceus (Benth.) Greene. Stoutish, usually simple, 7 to 11 or 
15 in. high, finely tomentose or glabrate; lowest leaves spatulate; bracts ciliate, 
otherwise nearly glabrous; flowers usually many; corolla lilac, lavender, pink or 
white, 1 in. long, muzh exceeding the bracts, the lobes 3 to 4 lines long, the 
throat dark purple with yellow border, 1 line long; stamens little surpassing the 
throat of the corolla. 
Common everywhere in the Coast Ranges and Sierra Nevada on low hills 

and at middle altitudes. Apr. 
8. L. parviflorus (Benth.) Greene. Simpie or with few branches from 

the base, erect, commonly 3 to 6 or 11 in. high, almost glabrous; bracts sca- 
brous or hirsutulous, not ciliate or scarcely so, commonly 3 or 4 lines long; 
segments of the leaves obovate- or linear-spatulate; corolla purple, pinkish 
or pale yellow, *%4 to 1% in. long, the lobes oval, 2 to 3 lines long or less, 
tinged with red or brown on the outside, the throat yellow; stamens half or 
commonly more than half as long as the corolla-limb.—(Gilia micrantha Steud.) 

The most common species, abundant in open ground in the hill country. It 
is one of the annuals which figure in the vernal landscape color effects in the 
Coast Ranges, often occupying extensive slopes of the lower or higher hills 
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to the exclusion either partially or wholly of other species. Var. ROSACEUS — 
Jepson. Much branched from the base; corolla rose-color or white, larger than — 
in the type-—San Francisco sand hills. . 

9. L. acicularis Greene. Only 1 to 4 in. high, very slender, somewhat rigid, _ 
less pubescent than L. parviflorus; leaf-segments linear-acerose; corolla golden- 
yellow throughout, its tube slenderly filiform, about 6 lines long, the obovate — 
lobes not exceeding 1 line. 
Wooded hills, not common: Oakland Hills; Marin Co.; Napa Valley; Hum- 

boldt Co. Apr.-May. 
10. L. bicolor (Nutt.) Greene. Very near L. parviflorus but dwarf, 1 to 

3 in. high; leaves and bracts hispidulous-ciliate; limb of corolla very short 
(1 to 1% lines long) in proportion to the tube which is 6 to 9 lines long, dull 
purple or pink with yellow throat.—(Gilia tenella Benth.) 

Rarely collected, but doubtless overlooked for L. parviflorus: Humboldt Co. ; 
Suisun; Marin Co.; Mt. Diablo Range; Loma Prieta and southward to Southern 
California. 

11. L. ciliatus (Benth.) Greene. Rigid, 4 or 5 in. (rarely 1 ft.) high; 
stems finely tomentose, the internodes long; leaves scabrous and hirsute; flowers 
comparatively few; corolla 6 to 9 lines long, not exceeding or often much 
exceeding the conspicuously hirsute-ciliate bracts, deep rose-red, often fading 
white, the lobes 1 line long, seldom more; calyx-lobes acerose.— (Gilia ciliata 
Benth.) 

Hills and mountain slopes, among oaks and other trees: Coast Ranges (ee 
Co., Mt. Diablo); Sierra Nevada; Southern California. 

HYDROPHYLLACEAE. PHaAcEtIA FAMILY. 

Herbs or shrubs with opposite or alternate leaves. Flowers complete, reg- 
ular, 5-merous (except the superior ovary which is 1 or 2-celled), in racemes or 
spikes (often scorpioid), or capitate, or solitary. Stamens 5, inserted near the 
base of the corolla, alternate with its lobes, which are imbricate in the bud. 
Styles 1, often more or less 2-cleft at apex, or 2 and distinet. Fruit a 1-celled 
capsule or partly or quite 2-celled by the intrusion of the placentae or their 
union in the axis; valves 2, rarely 4. Seeds few or many. Seed-coat pitted, 
the cavities regular and honeycomb-like. . 

A Herbs. 
1. Style 2-cleft at apex. 

Flowers not scorpioid; ovary more or less hispid, the placentae expanded and forming 
a sac-like lining. 

Stamens longer than corolla; flowers in head-like clusters; leaves alternate or mainly 
TAGICAL os faves Sect ele sre /dusyebobes 5 laches) eae Mee cata Ne abet etal aie ast ric, fe ee eee ern 1. HypropHYLLUM. 

Stamens shorter than corolla; flowers solitary or in racemes; leaves (at least the lower) 
opposite. 

Calyx with a reflexed appendage at each sinuS..........ceecseccees 2. NEMOPHILA. 
Calyx naked at. the Simnu5Ses< sa otlsnls custeisis.s.a-s sie 5,0 a cuniete ¢ onere aeons cee terre 3. ELuisra. 

Flowers in scorpioid spikes or racemes; ovary more or less pubescent, the placentae narrow 
or thin, projecting more or less into its cavity. 

Corolla blue, purple or. white, idecidtonuGi. «+ ou). «+ see e ktete ere alee eels ae 4. PHACELIA. 
Corolla yellow or:cream-colot, persistent... > <k\< «cs sce ane alcebie ae eee ee 5. EMMENANTHE, 

2. Style entire. 

Flowers in racemes; corolla white; ovary glabrous; leaves mainly radical. .6. ROMANZOFFIA. 

B. Shrubs. 

Flowers in a panicle of scorpioid cymes; styles 2, distinct; leaves alternate, thick..... F 
7. ERtopicryon. 
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; 1. HYDROPHYLLUM L. WaAtTER-LEAF. 

Perennial herbs with horizontal rootstocks. Leaves alternate or mainly 
radical, pinnate or pinnately parted, long-petioled. Flowers in capitate cymes. 
Calyx without appendages. Corolla campanulate, 5-lobed, the tube with a 
nectar-bearing grooved appendage opposite each lobe. Stamens exserted, the 
filaments hairy at the middle. Style filiform, exserted. Capsule 1-celled, 
2-valved, 1 to 4-seeded. (Greek hudor, water, and phullon, leaf.) 

1. H. occidentale Gray. Twelve to 17 in. high; leaves 7 to 12 in. long; 
leaflets 9 to 15, incised, the terminal ones not distinct; peduncles generally 
exceeding the leaves, bearing 1 or 2 capitate clusters of bluish flowers. 

Mostly high montane: Mt. Diablo; Mendocino Co. and northward; Sierra 
Nevada. 

2. NEMOPHILA Nutt. 
By Hariey P. CHANDLER, B. S. 

Low annuals. Leaves mostly opposite. Flowers solitary or racemose. Calyx 
with a reflexed appendage in each sinus (rarely obsolete). Corolla white, blue, 
purple or variegated, varying in shape from tubular to basin-shaped or almost 
rotate, with 10 minute internal appendages or scales in pairs between the 
stamens, at base. Stamens included, inserted at or near base of corolla. Style 
more or less 2-cleft. Capsule 1-celled. Seeds 2 to 25, usually with a deciduous 
earuncle. (Greek nemos, grove, and phileo, to love.) 

A. Flowers 5 lines or more across. - 

Meawes Cat, Jeast the tipper) -alfermate; seeds 4.0.0.0. 5.500000 ccecccses 1. N. aurata. 
Leaves mostly opposite; seeds usually 5 or more. 

Corolla white, with a dark purple spot at tip of each lobe.............2. N. maculata. 
Corolla blue or white, without a purple tip to each lobe........... 3. N. menziesii. 

B. Flowers 5 lines or less across. 

Corolla tubular or tubular-campanulate, less than 2% lines across, white or pale blue. 
eapeSPOp lone. © LOW 7-1ODEU Ee oiese he tical sielete lls cso sis vin sie-bie sblola se alee siete 4. N. pedunculata. 
Leaves ovate, about 5-lobed, with upper 3 lobes confluent.............. 5. N. parviflora. 

Corolla open-campanulate or basin-shaped, white to deep blue. 
eee Se DIOS Mawatl, 5. CO 776 GMOTIP ODES = © o..s ns ajoicie le sa ele, shetsaeroie.s\ oie + (afveie'e 6. N. sepulta. 
Leaves, especially the upper, sometimes alternate, typically with 5 to 9 suborbicular 

peliniaiate: tobest i birt s-very diverse oiacc:s = 2 vsla.3 2's vue ole @ abe! nis ear he oleverare ats 7. N. exits. 

1. N. aurita Lindl. Criimpinc NEmopuiua. Weak and straggling; stems 
angled or winged, armed with retrorse prickles which enable it to climb over 
other plants; petioles broadly winged and auriculate-clasping; corolla violet, 
paler outside, with a short throat constricted below top, and spreading limb. 

Shady places in Coast Ranges and Sierra Nevada foothills. 
2. N. maculata Benth. Sporrep NEMoPHILA. Branches ascending or de- 

cumbent; leaves pinnately parted into 5 to 9 ovate or suborbicular, mostly 1 
to 3-lobed divisions, the upper usually with only 3 or 5 entire lobes at tip and 
cuneately tapering base, or lanceolate and entire; peduncles surpassing the 

: leaves; corolla white, with rows of purple dots radiating from the center to 
the purple spot at the end of each lobe; scales half free, rolled toward the 
filaments, ciliate. 

Meadows at moderate altitudes in the Sierra Nevada. 
3. N: menziesii H. & A. Common Basy BLuE-EYEs. Branches slender to 

succulent, ascending, more or less hirsute-pubescent; lower leaves 114 to 3% 
in. long, pinnately divided into 5 to 9 mostly 2 or 3-lobed divisions; upper 

| leaves less divided; peduncles twice as long as leaves; calyx-lobes 2 to 5 lines 

long; corolla light to deep blue, basin-shaped, divided about three-fourths of 
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the way to base, % to 1% in. across, often veined with purple, lighter and | 
often dotted toward center, but seldom hairy; scales from broad and wholly — 
adherent to narrow and part free, often enlarged at tip, laciniate, ciliate, or ; 
entire.—(N. insignis Benth. N. intermedia Bioletti.) 
Common in the Sacramento, San Joaquin and Coast Range valley floors in | 

moist places and on moist hillsides. Extremely variable. Var. ATOMARIA — 
Chandler. Pale Baby Blue-eyes. More succulent and less pubescent, often — 
nearly glabrous; calyx-lobes shorter and broader; corolla white or pale blue, — 
rather smaller, somewhat more deeply divided, dotted or rarely only veined 
dark purple or black, hairy at center; scales very narrow or linear, Bie 2 
hairy, often reduced to a mere line of hairs. —Moist places in the Coast Ranges « 
(N. atomaria F. & M. N. venosa Jepson is probably one of the many garden _ 
forms of this variety escaped from cultivation.) 

4. N. pedunculata Dougl. Plant prostrate, or among underbrush lax, spar-— 
ingly pubescent; leaves oblong, 5 to 7-lobed; peduncles shorter than the leaves, — 
strongly deflexed in age, burying the capsules; scales linear, often reduced to 
hairy lines; style as long as ovary or longer. ; 
Damp places in the Coast Ranges, not common. . 
N. SPATULATA Coville. Closely related to no. 4, from which it is best dis- 

tinguished by its leaves; leaves spatulate, 3 to 5-toothed or -lobed at tip, with © 
cuneate base; corolla often with a purple spot at the tip of each lobe and a 
few dots at the center; scales small and laciniate, or obsolete; style sometimes 
scarcely evident.—Southern Sierra Nevada. 

5. N. parviflora Dougl. SMALL-FLOWERED NEMOPHILA. Stems decumbent 
or ascending, hispid; leaf-lobes sharp; peduncles shorter than leaves, not de- 
flexed in age; scales minute, various, but usually half free and laciniate or 
ciliate; style as long as the ovary or longer. 

Coast Ranges, common. Easily distinguished from the two preceding by the 
leaves and by the character of the pubescence. Var. QUERCIFOLIA Chandler. 
Oak-leaf Nemophila. Like the species but with softer more spreading 
pubescence; leaves with rounded lobes and shallower sinuses, the lower of which 
are scarcely deeper than the upper; peduncles mostly exceeding the leaves.— 
Southern Sierra Nevada at low altitudes (N. quercifolia Eastw.) 

6. N. sepulta Parish. Usually prostrate; branches often strongly angled or 
winged; leaves oblong, with 5 to 7 oblong lobes; peduncles deflexed in age; 
corolla open-campanulate, not bairy at center, whitish, often dotted with blue 
or purple toward the center; scales linear or reduced to hairy lines. 

Coast Ranges and Sierra Nevada. Not common. 
N. HUMILIS Eastw. Ascending or decumbent; leaves spatulate, elliptical or 

lanceolate, shallowly 3 to 5-lobed at tip or entire; peduncles not deflexed in 
age; corolla open-campanulate, whitish, often hairy and dotted with blue or 
purple toward center; scales from broad and half free to mere hairy lines. 
—Sierra Nevada. Not common, 

7. N. exilis Eastw. SMALL WHITE NEMOPHILA. Erect, ascending, or lax; 
peduncles not deflexed in age; calyx-appendages evident ; corolla white or bluish, 
basin-shaped or broadly campanulate, not hairy within, devoid of blue or purple 
dots; scales semicircular, oblong or triangular, entire or laciniate, not reduced 
to hairy lines. 

The most common species, growing in every cafion and by every shady road- 
side in the San Francisco Bay region. Less common in the Sierra Nevada 
foothills. Extremely variable and includes a great number of inconstant 



PHACELIA FAMILY. 339 

ecological forms. Var. PULCHELLA Chandler. Distinguished by the minute or 
even obsolete calyx-appendages, and the rotate-campanulate deep blue corolla; 
seales linear, ciliate —Foothills of the southern Sierra Nevada, rare (N. pul- 
chella Eastw.). 

3. ELLISIA L. 
Annuals, similar to Nemophila and scarcely separable. Leaves opposite or 

the uppermost alternate, pinnately parted or twice or thrice pinnately dis- 
sected. Flowers bractless, in axillary peduncled racemes. Calyx without ap- 
pendages at the sinuses, and usually much enlarged under the fruit. Corolla 
white, campanulate, shorter or little longer than the calyx, the internal 
appendages minute or none. Ovules 4 to 8. Seeds not carunculate. (John 
Ellis, English botanist of the 18th century, whom Linnaeus ealled a ‘‘ bright 
star of natural history.’’) 

Leaves once pinnately parted; ovules 4, borne on the front of the placentae.......... 
E. membranacea. 

Leaves twice to thrice pinnatifid; ovules 8, 2 on the front and 2 on the back of each 
RIE ah cseatinn, Weare = adn six jas f5 sSe Gis Wt ate mibiaie sia Ales eayele Oe) e-e 2. E. chrysanthemifolia. 

1. E. membranacea Benth. Stems procumbent, 1 to 2 ft. long; herbage 
glaucous, the leaves with a few short scattered stiff hairs, the stems with minute 
prickles on the angles; leaves pinnately divided, with 2 broad lobes (obtuse at 
apex and broadest at base) spreading at right angles to the terminal lobe, or 
often with 4 to 8 similar lateral lobes; petiole wing-margined; flowers racemose, 
tew or many on the peduncles; calyx without appendages, its lobes ciliate- 
bristly; corolla white with a small lance-shaped purple spot in the center of 
each lobe, 2 lines broad, no scales in the throat but with 10 glandular elevations; 
capsule with several muricate prickles, 1 or 2-seeded; seed globose, reticulated. 

Shady places in the foothills: Santa Clara Co., Mt. Diablo and Tulare 
southward to Southern California. Mar.-Apr. 

2. E. chrysanthemifolia Benth. Stem erect, freely branching, 1 to 2 ft. 
high; leaves twice to thrice pinnately dissected; flowers loosely racemose; 
corolla open-campanulate, surpassing the oval calyx-lobes; the placentae line 
and exactly conform to the valves; two roughened seeds are borne on the front 
of each placenta, and smooth ones are concealed behind each placenta, that is, 
between the placenta and the valve. 

Shady ground: San Francisco Bay to Southern California. 

4. PHACELIA Juss. 
Perennial or annual herbs of marked aspect, with alternate leaves. Flowers 

blue or white, in scorpioid spikes or racemes. Calyx of 5 nearly distinct sepals, 
commonly acecrescent. Corolla from nearly rotate to campanulate, tubular or 
funnelform, promptly deciduous, the tube commonly with internal lamellate 
projections or appendages. Stamens inserted on the base of the corolla. Style 
2-cleft. Capsule 1-celled or nearly or quite 2-celled by the approximation or 
union of the placentae in the axis, 2-valved, the thin septa-like placentae adher- 
ent to the valves. Seeds reticulate-pitted or favose. (Greek phakelos, a cluster, 
many species with crowded flowers.) 

A. Ovules 4 or more on each placenta; capsule not less than 6-seeded; stamens shorter than 
(rarely equaling) the corolla; annuals. 

Corolla-tube without internal scales or appendages. 
Leaves pinnatifid; corolla open-campanulate, twice the length of the calyx........... 

: 1. P. douglasit. 
Leaves entire or mostly so. 

Corolla narrow, 3 lines long or less, little larger than the calyx...2. P. circinatiformis. 
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Corolla rotate- campanulate, 6 to 9 lines broad, titel longer than calyx. =. ..0908 
PF; Se 

Corolla-tube without appendages; leaves coarsely toothed; corolla Bae funnelform, | 
its’ limb 3 lines broad... 55s uss.» cle b as o'cled hus ereig wine wees ova e eee ae brachyloban. 

B. Ovules 2 to each placenta; capsule | to 4-seeded; stamens exserted or included; 
corolla-tube with appendages. 

1. Leaves pinnately parted or divided, the divisions pinnately toothed or incised. 
Fruiting sepals chartaceous, oblong to broadly ovate; stamens not exserted; annual.... 

P. ciliata. 
Fruiting sepals herbaceous. 

Leaf-like divisions rather coarse; fruiting sepals linear-spatulate to obovate; stamens _ 
exserted; perenmial s.!.csics 5 ticle © ois mince oud em ietetetela cts ote cra 9 aierete pee tmaee 6. P. ramosissima, — 

Leaf- divisions fine; annuals. 
Fruiting sepals linear-spatulate to obovate; appendages with free pointed apex; stamens 

little or not:at iall’ exserted sie. srcnes,-ihe-s actte sb pie itin  Steters, wickets ene ee 7. P: distans. - 
Fruiting sepals linear; appendages entirely adnate; stamens conspicuously exserted.. 

SP: tanacetifolia. 

2. Leaves with shallow lobes, not parted or divided; annuals. 

Stamens exserted |... 6. signee Wis nape» ee ow opel We aie eee 9: Pe malvaefolia, v 
Stamens. ‘included -<4.oi.6:2 55 sicsass bis ecdue.8 od OS Sve ccc cpagh cal eh eneiote oe Cee arene tan 10. P. rattanti. © 

3. Leaves entire or pinnately parted or divided into 3 to 7 entire lobes, the terminal 
frequently largest. 

Stamens conspicuously exserted, bearded at the middle; perennials or biennials. 
Herbage pubescent and Hirdutesigit. 4 265k 1 wc aaah Gok. ae ee eee 11. P. californica. 
Herbage. hispid-bristly with stiriging Waurs) otis sisi -euet- a aia'e steretey tors niet 12. P. nemoralis. 

Stamens’ glabrous, inchaded: anmaual’ Gee oi < 6 che os hosts elspa le sieie = Sieieie a eee ore 13. P. brewert. 

1. P. douglasii (Benth.) Torr. Branched from the base with ascending 
or decumbent stems 4 to 8 in. long, or dwarf and but 14% in. high; herbage _ 
puberulent and hirsute with mostly spreading hairs; leaves elongated- oblong or 
linear in outline, pinnatifid or pinnately parted into several or many lobes, the 
terminal not larger; flowers loosely racemose; pedicels slender, frequently 
longer than the flowers; sepals spatulate, 1 to 3 lines long, 44 to VY the length 
of the open-campanulate light blue corolla; internal appendages semi-oblanceo- 
late; style 2-cleft above the middle; ovules to each dilated placenta 12 to 24; 
capsule ovate, mucronate; seeds scrobiculate. 

Sandy soils near the ocean: San Francisco to Monterey and southward. Also 
at Antioch. In habit suggestive of Nemophila menziesii, 

2. P. circinatiformis Gray. Diffusely branching from the base, 5 in. high, 
puberulent and hispid; leaves elliptic to oblong-lanceolate, parallel-veined, 
entire, strigose-hispid; flowers short-pediceled or at first nearly sessile, in dense 
racemes or spikes; sepals in fruit linear-spatulate, nearly or quite 6 lines long, 
twice or thrice the length of the capsule, hirsute or hispid with long spreading 
hairs, especially toward the base; corolla dull white (?), narrowly funnelform, 
214 to 3 lines long; capsule ovate, acute or mucronate, 6 to 16-seeded; seeds 
scrobiculate. 

Mt. Diablo; Mt. Hamilton; Mariposa Co. A rare plant. 
3. P. divaricata (Benth.) Gray. Diffusely branched from the base, the 

branches 3 to 10 in. long or more; herbage both pubescent and hirsute; leaves 
from ovate to broadly oblong, 1 to 2 in. long, equaling or exceeding the petioles, 
entire or rarely with a pair of supplementary lobes at summit of the petiole; 
pedicels about a line long; sepals in fruit linear, 4 to 6% lines long, sparsely 
hispid-ciliate, with somewhat thickened margins and prominent midnerve and 
crous- -veins; corolla blue, broadly open-campanulate, 6 to 9 lines broad; style 
2-cleft at apex ; seeds 7 to 10, somewhat pitted. 
Common on ‘open hillsides in the Coast Ranges of middle California; Mt. 

Diablo; Oakland Hills; San Mateo Co.; Sausalito; Mt. Tamalpais. Mar.-Apr. 
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4. P. brachyloba Gray. Branched at the base, the branches erect or 
ascending, 12 to 15 in. high; herbage pubescent and glandular, very sweet- 
scented; leaves elliptic to oblong, coarsely and sometimes doubly toothed, 1 
to 2 in. long, on petioles nearly as long; racemes solitary or in pairs, dense; 
sepals spatulate. entire, in fruit much exceeding the capsules; corolla pale blue, 
3 lines broad, the tube yellowish, 4 lines long, devoid of scales or crests; 
stamens unequal and unequally coherent with tube; capsule 12 to 16-seeded; 
seed oval, the coat pitted like a honeyecomb.—(P. suaveolens Greene.) 

North Coast Ranges (Vaca Mts., Mt. Hood Range, Mt. Tamalpais); Mon- 
terey and Southern California. A rare plant within our limits. 

P. WHITLAVIA Gray. Loosely branching, hirsute glandular annual, 1% to 
1 ft. high; corolla violet-purple, broadly cylindraceous, 9 or 10 lines long, its 
lobes 44 to %4 the length of the tube.—Southern California. Appendages of 
the filaments hairy. 

P. BOLANDERI Gray. Stoutish 1 to 2 ft. high; leaves oblong with 1 or 2 
pairs of small divisions at base; inflorescence at length geminate-racemose ; 
corolla nearly rotate, very pale blue or white, 1% to 1 in. wide; stamens some- 
what exserted, sparingly hairy; style cleft to middle or below.—Rocky soil or on 
cliffs: Hubbard’s Station near main Eel River south to Signal Ridge (Men- 
doecino Co.). Odor disagreeable. Imparts a brown stain to paper in drying. 

5. P. ciliata Benth. Branched from the base with rather simple ascending 
branches, 9 to 14 in. high; herbage scabrous, otherwise glabrous; leaves pin- 
nately divided, the divisions oblong, toothed or incised; spikes in terminal 
clusters or geminate or solitary; sepals in fruit oblong to broadly ovate, char- 
taceous, 3 to 4 lines long, with thickened margins and prominent midrib and 
reticulations, sparsely bristly-ciliate; corolla blue; capsule ovate, mucronate; 
sepals in fruit twice as long, arched over the capsule, their tips meeting; seeds 
broadly oblong, over 1 line long, the surface with regular or honeycomb-like 
pits. 

Valley fields: Sacramento Valley; South Coast Ranges (Newark, Belmont, 
Monterey); Southern California. Sometimes locally abundant. Apr.-May. 

6. P. ramosissima Dougl. Perennial, somewhat diffuse; herbage some- 
what glandular; hispid throughout and soft-pubescent (or only the leaves 
hispid) ; leaves pinnately divided into 5 to 9 oblong and serrate or incised 
divisions, the lower distinct, the upper more or less confluent; stamens and 
style somewhat exserted; corolla yellowish white or bluish; calyx-lobes linear- 
spatulate to obovate, twice the length of the capsule or longer; seeds oblong, 
1 line long. 

Coast Ranges and Sierra Nevada, south to Southern California and north to 
Washington. 

P. HISPIDA Gray. Caterpillar Phacelia. Diffusely branched Borage-like an- 
nual with long slender white bristles; corolla pale blue, campanulate, the stamens 
not or scarcely exserted.—Santa Barbara to San Diego. 

7. P. distans Benth. VeERvENIA. Erect and strict, or branching and dif- 
fuse, 8 to 13 in. high; herbage with scattered hispid hairs and close fine 
pubescence; leaves pinnately divided, the divisions commonly linear, once or 
twice pinnately and (for the most part) finely dissected; spikes scattered, 
solitary or geminate; sepals unequal, narrowly obovate to spatulate, rarely 
linear; corolla 3 to 4 lines long, rotate-campanulate, sordid white or violet; 
internal appendages semi-ovate with free tips; stamens little or not at all 
surpassing the corolla-lobes; capsule globose. 
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Higher hills of the Coast Ranges: Napa Valley; Bodega; Mt. Tamalpais; 
Berkeley Hills and southward to Southern California. 

8. P. tanacetifolia Benth. FippLE-NEcK. Stouter than P. distans, erect, 
less frequently branching, the leaves similar but commonly less finely dissected; 
racemes 3 or 4 in. long, ascending and approximate; sepals linear, beset with 
rigid bristles, in fruit little exceeding the oval capsule; corolla open-campan- 
ulate, 3 to 4 lines long, lavender-color or bluish; internal appendages entirely 
adnate by the inner margins; stamens much exserted. 

Sacramento Valley and southward to Southern California. Apr. It fur- 
nishes bee pasturage in about six weeks from seed and the bloom lasts about 
six weeks. The nectar flows all day. The honey is amber in color, sometimes 
light green and of a mild aromatic flavor. Cows fed on it show a marked 
increase in yield of milk but will not eat it alone at first. Cultivated by bee- 
men in southern Germany (Harry E. Horne). 

9. P. malvaefolia Cham. Srincinc PHacetia. About 1% ft. high, hispid- 
bristly throughout, the bristles with a conspicuous pustulate base; leaves 
simple, petiolate, round- or elliptic-ovate with broad and frequently truncate 
or cordate base, slightly 5 to 9-lobed, toothed, 1 to 3 in. long; spikes solitary 
or geminate; corolla white, longer than the unequal linear-spatulate sepals; 
stamens exserted; capsule 2-seeded; seeds pitted. 

Oakland, San Francisco and Angel Island. 

10. P. rattanii Gray. Similar but the spikes more slender and elongated; 
four sepals spatulate, the fifth obovate and longer; corolla only 2 lines long. 

Northern Sonoma Co. to Ukiah. June. 
11. P. californica Cham. Rock PHACELIA. Erect, stout, 144 to 2 ft. high, 

from a branched but depressed leafy woody caudex; stems and petioles with 
scattered hispid hairs; the foliage strigose, either green or canescent; leaves 
pinnate or pinnatifid, the large terminal lobe elliptic to lanceolate, with 1 to 
several pairs of smaller or much reduced leaflets or lobes below, or entire; 
petioles commonly long; spikes dense, ascending or erect, 1 to 2 in. long, mostly 
rather short-peduncled, usually in a paniculate cluster at the end of the stem; 
sepals oblong; corolla purple or white, 3 lines long; stamens exserted, long- 
hairy at the middle. 

Very common throughout our district on rocky points and ledges, in typical 
form on the San Francisco Peninsula and in Marin Co. May-June. Variable 
in habit. Var. IMBRICATA Jepson. Taller, often 2%4 ft. high; racemes 2 to 
4 in. long, scattered in a looser panicle, less commonly in 2s and 3s and mostly 
on longer peduncles; corolla dingy white; fruiting calyces ovate, conspicuously 
imbricated.—St. Helena; foothills of the Vaca Mts, . 

12. P. nemoralis Greene. Stems 1 or few, simple below, paniculately 
branched above, 1144 to 3 ft. high, very bristly with stinging hairs; herbage 
light green; leaves elliptical to oblong, 1 to 4 in. long, simple and entire or 
with a pair of small leaflets at base; radical and lower leaves on petioles 2 
to 3 in. long, uppermost short-petioled or sessile; fully developed spikes 2 in. 
long or more, slender, in twos or threes, terminating the stems or lateral 
branches; corolla whitish, 2 lines long, the flower otherwise as in no. 11, to 
which it is very closely related; capsule 2-seeded. 

Open woods: Santa Cruz Mts.; Berkeley Hills; Sonoma Co. 
13. P. breweri Gray. Four to 7 in. high, diffusely branching at the base, 

the stems slender and with rather long internodes; herbage harshly pubescent 
with rather short hairs; leaves oblong-lanceolate, entire, cleft towards the base, 
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or the lowermost and radical pinnately divided; racemes slender and lax, 2 or 
3 in. long, often geminate at the ends of the branches; sepals linear; corolla 
2 to 214 lines long; filaments glabrous, not exserted; capsule ovate, mostly 
1-seeded. 

High dry slopes of the South Coast Ranges: Mt. Diablo; Mt. Day, Dr. R. J. 
Smith; Mt. Hamilton; Coyote Creek westerly to Santa Cruz and south to 
Monterey (Erythea, i, 93). 

5. EMMENANTHE Benth. 
Annuals. Corolla cream-color or yellow, campanulate, persistent; not other- 
wise differing in technical character from Phacelia. (Greek emmeno, to abide, 
and anthos, flower, the corolla not deciduous.) 

1. E. penduliflora Benth. WHISPERING BELLS. Erect, usually much 
branched from the base, 8 to 14 in. high, villous-pubescent and somewhat 
viscid; lobes of the pinnatifid leaves numerous, short, toothed or incised; 
racemes loose, straight, ascending, panicled at summit of the, stem; pedicels 
filiform, as long as the flowers, these soon pendulous; calyx with ample ovate 
divisions; corolla broadly campanulate, 4 to 5 lines long, the filaments adnate 
to the very base; style deciduous; placentae conspicuously dilated in the axis; 
seeds conspicuously pitted in somewhat regular lines. 

Higher slopes of the Coast Ranges and Sierra Nevada, in open places or in 
chaparral, and southward to Southern California. Common. June-July. 

6. ROMANZOFFYIA Cham. 
Low and delicate perennial herbs with the aspect of some species of Saxi- 

fraga. Stems somewhat scape-like, loosely racemose. Leaves mostly radical 
(the cauline alternate), round-cordate, crenately lobed, long-petioled. Flowers 
white. Calyx 5-parted. Corolla broadly funnelform, destitute of appendages, 
deciduous. Stamens unequal, inserted on the base of the corolla-tube. Style 
filiform, entire; stigma small. Capsule 2-celled or nearly so, with narrow 
placentae. Seeds numerous. (Count Romanzoff, promoter of the Russian 
voyage of Kotzebue; dedicated to him by Chamisso, the German poet, who ac- 
companied the expedition as botanist.) 

1. R.sitchensis Bong. Filiform rootstock bearing tubers; stems slender, 
4 to 9 in. high; pedicels spreading, much longer than the flowers; calyx-lobes 
linear or lanceolate, not more than 4% as long as the corolla and exceeded by 
the capsule. 

On moist rocks in shady places near the coast: San Mateo Co. and Mt. Tamal- 
pais northward to southeastern Alaska. Rare within our limits. 

7. ERIODICTYON Benth. 
Low shrubs. Leaves alternate, pinnately veined, finely reticulated, coriaceous, 

dentate, and petiolate. Inflorescence a terminal, usually naked, panicle of 
scorpioid cymes. Sepals narrow, not dilated above. Corolla funnelform to 
campanulate, its tube without appendages. Filaments more or less adnate 
to the tube of the corolla, little or not at all exserted, sparsely hirsute. Ovary 
nearly or quite 2-celled by the meeting of the dilated placentae in the axis; 
styles 2, distinct. Capsule 2 lines long or less, first loculicidal, then septicidal, 
thus 4-valved, each valve with a short beak or acumination and closed on one 
side by the adherent dissepiment or half-partition. (Greek erion, wool, and 
diktuon, a net, by reason of the netted woolly under surface of the leaves.) 

1. E. californicum (H. & A.) Greene. YERBA SANTA. MOUNTAIN BALM. 
Shrub, commonly 3 to 4 ft. high; leaves oblong to oblanceolate, tapering below 
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and frequently above, dentate except at base or below the middle, very glut in- 
ous, the areas between the veins and cross-veinlets on the under surface with ¢ 
close dense felt; calyx 1 line long with linear lobes; corolla white or pale fae 
tubular- funnelform, 4 to 6 lines long; stamens and styles included.—(Eriodic- _ 
tyon glutinosum Benth.) 

Highest mountain slopes and dry ridges, common or often abundant over — 
- extensive areas through the Coast Ranges, and at middle altitudes in the Sierra — : 

Nevada, often associated with the Chamise. 

BORAGINACEAE. Borace Faminy. 

Herbs, usually rough with coarse hairs. Leaves simple, commonly entire and — ; 
alternate. Flowers complete, in one-sided spikes or racemes, coiled spirally — 

a (scorpioid) and uncoiling as flowering proceeds. Calyx with commonly 5 ~ 
divisions or teeth. Corolla regular, 5-lobed, with 5 stamens inserted on its 

‘ tube and alternating with its divisions. Ovary superior, deeply 4-lobed (except 
in Heliotropium), with a simple style inserted between the lobes, in fruit split- 
ting into 4 one-seeded nutlets. Style entire (in ours) or none. Nutlets com- 
monly roughened or prickly, inserted on a short thick prolongation of the re- 
ceptacle, here sometimes referred to as the gynobase. Hndosperm none, except 
in Heliotropium. 

A. Style none. 

Ovary not lobed, in fruit splitting into 4 one-seeded closed cells; anthers connivent; 
glabrous glaucous succulent perennials «x. < lagis)e skeen lei 1. HELIOTROPIUM. 

B. Style present. 

Ovary deeply 4-lobed, when ripe splitting into 4 one-seeded nutlets. 
Nutlets erect; ours annuals. 

Corolla white. 
Calyx’ persistent;>lowest/ jeaveS Opposites. ...°. .nc.o~ +00 daee sa ene 2. ALLOCARYA. 
Calyx and short pedicel at length deciduous; leaves alternate........ 3. CRYPTANTHE., 
Calyx persistent or circumscissile near the ‘base; leaves mostly in a radical rosette, 

the. cauliné.-altermate << icv cisters.cuere us erese ate aie eters eae tio eres 4. PLAGIOBOTHRYS. 
Corolla yellow: cis) six! scslenn.c.0% bis ye inliente le lb, czaretens ale tete eLereene iets tote, ieiaoe See 5. AMSINCKIA, 

Nutlets flattish, divergent, margined all around or at apex with bristles; corolla minute, 
white;:‘small annuals sins << sits. lve = v mcetere cisnenete eee eet ereae enn 6. PECTOCARYA. 

Nutlets broad, depressed, covered all over with short barbed prickles; corolla blue with ~ 
a ring of appendages or crests at the throat; perennials........... 7. CYNOGLOSSUM. 

1. HELIOTROPIUM L. HEtiorropr. 

Ours a prostrate fleshy perennial with white flowers in dense one-sided spikes. 
Corolla salverform, short, with open throat; sinuses more or less plaited in the 
bud. Anthers connivent, nearly sessile. Style none in ours. Stigma annular 
and turned downward over the summit of the ovary and thus resembling a 
skull-eap. Ovary not lobed but separating when ripe into 4 one-seeded closed 
cells. (Greek helios, sun, and trope, a curning, ‘‘the flowers beginning te 
appear at the summer solstice. ’’) 

1. H. curassavicum L. CHINESE PusLEy. Glabrous, glaucous, the stems 
branching, 14 to several ft. long; leaves obovate to broadly oblanceolate; spikes 
mostly in pairs; corolla white with the yellow eye changing to purple. 
Common along the seashore, in stream beds, and in low moist or alkaline 

lands throughout California. June-Noyv. Imnmigrating locally. 

2. ALLOCARYA Greene. 

Low herbs of wet ground, ours annuals, mostly branching from the base. 
Leaves linear or narrow, entire, the lowest always opposite. Pedicels more or 
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less 5-angled under the flowers, persistent. Calyx 5-parted to the base, indur- 
ated and somewhat accrescent in fruit. Corolla white with yellow throat, sal- 
verform, with short tube; processes or crests in the throat none (?) or not 
obvious. Nutlets ovate or lanceolate-ovate, smooth, rugose, tuberculate or even 
with barbed or prickly points, often carinate on one cr both sides. Sear of the 
nutlet basal or above the base, concave or sometimes raised and _ stipe-like. 
(Greek allos, diverse, and karua, nut, the plants separated from Cryptanthe on 
account of the different fruits.) 

Herbage densely pubescent, the hairs long and rather soft.................. 1) A. mollis. 
Herbage hispid or rough-pubescent. 

Nutlets rugose or tuberculate. 
BEIGE ISM ADOUE ome S MLO tele alesse tales onelldl suc ol oycriele aloteie: eiely atelier eleiets, or 2. A. chorisiana. 
Pedicels 1 line long to almost none. 

Rachisvor, the Spike iStilotms-erlanged wat... vols cysts vcstielsi sisters) oie Siels « ssecte 3. A. salina. 
Rachis of the spike not fistulous. 

Pedicels turbinate-thickened beneath the flower; corolla 2 to 3 lines broad; 
MUtletse LAtherr SIENGEL; MStIPILATC: (he ears ere ys + wnele avy chne: +0 loleipiens (6,6 4. A. stipitata. 

Pedicels not thickened; corolla 1 to 1% lines broad; nutlets ovate. 
Nutlets carinate ventrally and a little past the apex dorsally...5. A. californica. 
Nutlets carinate ventrally and dorsally, the dorsal rugae dentate-interrupted... 

6. A. trachycarpa. 
MthersowitBabAaAnbeGd Gr sHISPIC -PLICKVES) cs /cyesefs lege +10) sieve eese oe sieeve eLeie eevee oiss ee 7. A. greenet. 

1. A, mollis (Gray) Greene var. vestita Jepson. A rather rank plant with 
many ascending branches 12 to 18 in. long or more; herbage very densely and 
conspicuously hairy throughout even to the very calyces; spikes 3 to 6 in. long, 
bractless; flowers about 2 lines broad; fruit not scattered; nutlets either light 
or dark colored, exceeding 1% line, regularly reticulate on the back, carinate 
from the apex to below the middle (the carina there vanishing in the meshes 
of the reticulation) or not carinate, strongly ridged ventrally down to the 
roundish scar, which is bounded toward the base by a horseshoe-shaped ridge.— 
(A. vestita Greene.) 
Petaluma, Congdon, 1880; not since collected. 

2. A. chorisiana (Cham.) Greene. Diffuse (or at first erect) with reclining 
branches 7 to 16 in. long, strigose throughout; radical leaves linear-elongated, 
often 4 in. long; racemes elongated, at length very loose, ieafy below; fruiting 
pedicels about 3 lines long, seldom or never less than 1 line long; calyx little 
accrescent, about 1 line long, the segments at length spreading; corolla 3 to 4 
lines wide; nutlets ovate, 4% line long or a trifle more, dark brown, carinate 
ventrally only, or also dorsally toward the apex, rugose and minutely granulate; 
scar linear.—(Eritrichium chorisianum DC.) 

Low ground about San Francisco Bay: Vallejo; Belmont. Apr.-June. 

3. A. salina Jepson. Branched from the base, strictly erect and simple, 
5 to 6 in. high; rachis of the spikes fistulous-enlarged, the flowers rather dense, 
but strictly unilateral in 2 rather marked rows; calyx-segments spatulate or 
ovate, very strongly callous-thickened toward the base, the sinus next the 
axis much deeper than the others, some of the outer sepals united nearly to the 
summit in some cases; nutlets roughish papillate, with rather sharp lateral 
angles, carinate dorsally. 

Alvarado, margin of salt marshes. 
4. A. stipitata Greene. Branched from the base and somewhat spread- 

ing, the branches mostly simple, slender, commonly 9 to 12 in. long; leaves 
linear-oblanceolate, 1 to 3 in. long, or the radical obovate or oblong, attenuate 
into a long petiole; corolla 2 to 3 lines broad, white with yellow eye or the eye 
changing to white; sepals at length brownish and often spreading; nutlets 
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somewhat flattened on the back, rugose and papillate, strongly carinate at apex, 
the dorsal carina continuous to the base or obsolete below the middle; scar 
short-stipitate; sepals at length brownish and often spreading. | 

Very common on the plains of the Sacramento and inner South Coast Ranges. 
Apr.-May. Very robust specimens frequently show strictly virgate branches 
nearly or quite 2 ft. long, flower-bearing throughout their entire length. The | 
very short stipe is evident only as a narrow constriction betaveen the elevated 
sear and the body of the nutlet. 

5. A. californica (F. & M.) Greene. Similar in habit to A. stipitata; flow- 
ers 1 to 11% lines broad; nutlets ovate, carinate ventrally and a little past the 
apex dorsally, usually grayish; scar not raised; rugae mostly oblique and 
branched.— (Eritrichium californieum DC.) 

Coast Range and interior valleys: Russian River; Solano Co. and southward 
to Hollister. Var. sTRICTA Jepson. Slender, strictly erect, almost simple, 
5 to 7 in. high, somewhat succulent; spikes very dense.—Calistoga. Var. 
SUBGLOCHIDIATA Gray. Branches succulent, often prostrate; calyx-lobes ac- 
crescent; nutlets with minute muriculations and sharp-edged transverse rugulae 
commonly tipped with a tuft of penicillate bristles—Colusa Co. to the San 
Joaquin Valley. 

6. A. trachycarpa (Gray) Greene. More or less diffuse or decumbent; 
racemes leafy throughout or nearly so; calyx-segments spreading; corolla small, 
1 to 1% lines broad; nutlets broadly ovate, transversely rngose and papillate or 
muricate, carinate ventrally and dorsally; dorsal rugosities commonly simple, 
and keel mostly dentate-interrupted. 

Sonoma Co., southward to Hollister and the San Joaquin plains. Papillae 
of the nutlet sometimes slender and rough, apparently passing into less bristly 
forms of A. greene. 

7. A. greenei (Gray) Greene. Diffusely branched from the base, the 
straggling branches commonly 1 ft. long or more; herbage strigulose-pubescent ; 
leaves linear-oblanceolate; racemes simple, leafy or bracteate below, the flowers 
scattered; nutlets 1 line long, ovate, rather densely covered with slender barbed 
prickles; prickles 4 to 1% line long, quite distinct at base. 

Abundant in fields of the upper Sacramento Valley and southward to the 
lower San Joaquin. 

3. CRYPTANTHE Lehm. NIEevIrTAs. 

Annuals with the white flowers nearly always sessile and scorpioid-spicate. 
Calyx 5-parted to the base, as long as the corolla-tube; segments more or less 
hispid or with hooked bristles, in fruit usually closely embracing the nutlets, 
eventually deciduous. Nutlets 4, sometimes 3, 2 or 1, smooth, papillate, or 
muriculate, never rugose; face of nutlet with a ventral groove from the apex 
to the scar near the base, usually continued beyond the scar as a fork and 
either open (areolate) or closed. Nutlet attached to the subulate gynobase 
from the sear halfway or wholly to the apex along the groove. (Greek kruptos, 
hidden, and anthos, flower, perhaps on account of the minute flowers in some 
species. ) 
Nutlets papillate or muricate, 4 (or 3). 

Fruiting calyx at least twice as long as the nutlets, these with obtuse lateral angles.. 
cab 5 ambigua. 

Fruiting calyx surpassing a little and somewhat connivent over the acutely angled 
nutlets. 

Plants erect, commonly branching; nutlets about 1 line long..........2. C. muriculata.. 
Plants erect, branching but very strict; nutlets smaller.............. 3. C. jonesit. 
Plants diffuse, very slendér; nutlets 1% line long ........ss.secess 4. C. micromeres. 
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Nutlets smooth. 
Nutlet 1, much surpassing the short gynobase. 

Corolla very small (% line broad or less); branches commonly diffuse............ 
5. C. microstachys 

Corolla larger (nearly or quite 1 line broad); stem rigidly erect........ 6. C. flaccida. 
Nutlets 4 (or 3); gynobase subulate, % to as long as the nutlets. 

Groove simple, sometimes not closed at base, but not forked ......... 7. C. leiocarpa. 
Groove forked at base, but mo’ open: areola 3... se. oe ee eee ees 8. C. torreyana. 

1. C. ambigua (Gray) Greene. Much branched from the base, 1% to 1%4 
ft. high, rough-hirsute throughout; leaves linear, 1 to 14% in. long; spikes 
1 to 2% in. long; commonly very loose below, ternate or geminate, often 
pedunculate; calyx exceeding 1 line in length; sepals linear, more densely hispid- 
bristly towards the base; corolla 21% to 3 lines broad; nutlets gray, 4 or 3, 
narrowly ovate, papillate but not pointed or prickly, the lateral angle obtuse 
and the groove more or less closed, with the basal bifurcation open-areolate (or 
sometimes closed?). 

Hills and mountains: St. Helena and northward throughout northern Cali- 
fornia. 

2. C. muriculata (A. DC.) Greene. Robust, branching, rough-hirsute or his- 
pid, % to 144 ft. high, with well-developed rather dense spikes mostly in 2s 
and 3s at the end of the branches; calyx 114 lines long; corolla 2 or 3 lines 
broad; nutlets 1 line long, muricate-papillose, and somewhat rugose on the 
back; ventral groove and its basal bifurcation mostly closed; lateral angles 
acutish, distinct.—(Eritrichium muriculatum A. DC.) 

Mt. Diablo Range from near Antioch southward. Apr. 

3. C. jonesii (Gray) Greene. Erect, strict, 7 to 14 in. high, leafy below; 
lateral spikes from near the base or above the middle short, often sessile, the 
terminal spikes longer in a rather close panicle; corolla less than 1 line broad in 

4 dried specimens; sepals linear, obscurely unicostate, bristly-hispid, in fruit about 
4 1 line long, slightly surpassing the rough-papillate ovate nutlets which are acutely 

angled laterally and little more than 14 line long; ventral groove mostly closed 
and forked below. 

Sonoma; Mt. Tamalpais; Santa Cruz; Soledad. Nutlets sometimes smooth 
¢ and concave on either side of the ventral groove. 

4. C. micromeres (Gray) Greene. Slender, rather widely branched above 
the base, 7 to 9 in. high, rough-hirsute almost throughout; spikes mostly ter- 

; minal or subterminal, not dense, 2 to 4 in. long; nutlets similar to the preceding, 
little more than 1% line long, slender papillate (or on either side of the ventral 
groove concave and either papillate or smooth). 

‘ Santa Cruz; Los Gatos (Muhl., iii, 118); Sierra Nevada foothills at Mo- 
kelumne Hill, Rattan, the spikes after the fall of the flowers obscurely flexuous. 

5. C. microstachys Greene. At first erect and 3 or 4 in. high, later 
; diffuse with ascending or reclining branches 4 to 2 ft. long, bristly throughout ; 
. spikes slender, 4 to 6 in. long, rather densely flowered; sepals less than 1 line 

long, very hispid-bristly; nutlet 1, brown, smooth, ovate, with long and slightly 
contracted apex, slightly compressed but not angled laterally, 7% to 1 line long; 
groove closed, with a minute fork at base. 

Santa Cruz Mts.; Vaca Mts. May-June. 
6. C. flaccida (Dougl.) Greene. Strictly and rigidly erect, with few 

ascending branches at the top, *%4 to 14 ft. high; leaves linear; spikes 2 to 4 
in. long, at length not crowded; corolla nearly or quite 1 line broad; fruiting 
calyx 1% lines long, appressed to the rachis, its narrowly linear segments thick- 

3 ish at base, connivent above, nearly twice as long as the nutlet, hispid and 
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bearing toward the base a deflexed tuft of bristles; nutlet 1, rostellate- 
acuminate at apex, the groove enlarged below but not forked. ~ 
Common on low dry gravelly hills of the inner Coast Ranges; Sierra Nevada. 
7. C. leiocarpa (I. & M.) Greene. Commonly branched from the base, 

with many erect or ascending branches, 5 to 13 in. long; branches mostly simple — 
below, branching above, and bearing many spikes which are often more or less 
congested ; spikes leafy-bracted, rarely bractless, the terminal longer and in- 
terrupted, the lateral short and glomerate; sepals short-linear, hispid-bristly; 
nutlets usually 4, rarely 1, narrowly ovate, acute, 4 line long, the ventral groove 
not forked, or scarcely so.—(FEritrichium leiocarpum Wats.) 

Sandy lands near the coast: San Francisco northward and southward. June. 
Stems sometimes short and caespitose, nearly always from a rather strong tap- 
root. Bristles often pustulate-dilated at base. Nutlets mottled transversely 
on the ventral side and longitudinally on the back. 

8. C, torreyana (Gray) Greene. Erect, branched from the middle and 
sometimes from the base; spikes commonly elongated, loose below, frequently 
geminate; nutlets ovate, acute, the groove forked at base, the fork sometimes 
minute. 

Napa Valley, Zorrey; common in the Sierra Nevada, at least northward. 

4. PLAGIOBOTHRYS F.&M. Por-corn FLOWER: 

Rather slender annuals with mostly soft pubescence, the hairs often rusty 
when young, especially on the calyx. Leaves mostly in a radical tuft. Racemes 
spike-like, elongated, loose and sometimes leafy. Pedicels very short or almost 
none, filiform, persistent. Corolla short, white, with crests or processes. at the 
mouth of the throat (or the crests absent?). Nutlets ovate, carinate on both 
sides towards the apex and often also laterally margined, on the back rugose 
or roughened; insertion above the base or median, the scar raised and rounded 
and leaving a corresponding depression on the receptacle or gynobase. (Greek 
plagios, on the side, and bothrus, pit or excavation, the first known species 
having a hollow sear.) 

Sear of nutlet raised and rounded with a distinct hole or excavation in the middle of it; 
rect Plants i araiscisncce nse peta Sue Wis besdlee heaton aan Rian aie ante 1. P. rufescens. 

Scar of nutlet solid. 
Nutlets glassy, either papillate-scabrous or almost smooth; very slender erect plants.... 

P. tenellus. 
Nutlets grayish or brownish, rugose or granulate. 

Calyx in fruit circumscissile below the middle, the upper portion falling away; erect 
DIANES.: ©. s.0'v aw wrateje:d,'ei6 diets wisl> ois 5’ et EDROM TTR INYS stale oa ula, <n Geka eum eee 3. P. nothofulvus. 

Calyx persistent, not circumscissile; plants with diffuse, straggling or prostrate 
Dranches ivse'snss re oie 0 lair auelecese vib Mies PEReMatn ass Met inks los'in a inie)aue) ent te fal nnn ane 4. P. canescens. 

1. P. rufescens I. & M. var. campestris Jepson. Branching, 1 to 2 ft. 
high, hispid-hirsute; leaves linear or lanceolate; racemes very loose, leafless 
and spike-like but the flowers distinctly pediceled; fruiting calyx 2 to 3 lines 
long, the segments nearly distinct, lanceolate, persistent, more or less reddish 
even in age; nutlets 1% lines long, nearly 1 line wide in the middle, abruptly 
beaked, the transverse rugae more or less interrupted and often dot-like or 
granulate; scar raised and ring-like, bordering a deep circular excavation.—(P. 
campestris Greene.) 

Low foothills of the Coast Ranges in Solano Co., and northward. Apr.-May. 

2. P. tenellus Gray. Branching from or near the base, the branches erect 
= 

or ascending, 3 to 7 in. high; herbage puberulent or the leaves hispidulous; 
leaves of the radical tuft oblong, acute or obtuse, 4% to 1 in. long; cauline 
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leaves few, ovate or ovate-oblong, 2 to 3 or 4 lines long; spikes 1 to 3 in. long, 
comparatively few-flowered; calyx deeply cleft, at first rusty yellowish, at length 
pale, sometimes imperfectly circumscissile; nutlets minute (14 line long), 
shining and enamel-like on the back, smooth but papillate-scabrous on the 
lateral angles and often also on the rugae; rugae transverse, straight, smooth 
and low, separated by very fine lines——(Eritrichium tenellum Gray.) 

Santa Cruz Mts. (Muhl., iii, 118); North Coast Ranges; Sierra Nevada. Un- 
common in our region. 

3. P. nothofulvus Gray. Plants erect or suberect, 1 to 2% ft. high; 
stems 1 to several from the depressed rosulate tuft of leaves, branching mostly 
above, the branches widely spreading or erect; herbage silky-villous, the hairs 
very reddish when young, especially on the calyx and sometimes on the leaves; 
leaves oblong-ovate or lanceolate, those of the radical tuft oblong-ovate or 
oblanceolate; spikes leafless; calyx cleft to the middle, 114 lines long, in fruit 
circumscissile below the middle, the upper part falling away and leaving the 
persistent base about the nutlets; corolla 2 to 3 lines broad. 

Hills and mountain sides of the North Coast Ranges (St. Helena, Vaca Mts.) ; 
Sierra Nevada foothills. Mar.-May. 

4. P. canescens Benth. Branches long and straggling, nearly or quite 
simple, % to 1% ft. long, loosely flower-bearing and leafy nearly throughout, 
or quite leafless above and spicate; pubescence pale, soft-villous; leaves oblong 
to linear or lanceolate; calyx cleft to below the middle, the segments broadly 
lanceolate, in fruit 2 to 3 lines long; nutlets 1 line long, incurved-connivent, 
rugose-reticulate, the areola longer transversely, and the lateral angles very 
distinct.—(Eritrichium canescens Gray.) 
Low open hills of the Coast Ranges and Sierra Nevada. Apr. Calyx in 

fruit circular-depressed (the tips of the segments connivent over the nutlets), 
in age deciduous, the very short stubby pedicel persistent. Plants sometimes 
erect. 

5. AMSINCKIA Lehn. 
Annuals with rough-hairy herbage, the hairs commonly with pustulate-dilated 

base, which is often conspicuously hardened or granular. Flowers yellow, in 
elongated spikes. Sepals 5, or 4 or 3 through the more or less complete union 
of two into one. Corolla salverform, the throat somewhat funnelform and 
with more or less distinct folds, but destitute of crests or processes. Nutlets 
crustaceous, triquetrous or ovate-triangular, smooth or rough. Cotyledons 
deeply 2-parted. (Wm. Amsinck of Hamburg, patron of the Botanic Garden 
in that city.) 

Nutlets much flattened on the back, with coarse granulations ............. 1. A. tesselata. 
Pee peset wit prickly” HIO\ECHOUG. . + .:6.i56 sce ea we coco es cinvecsseencte, As. eChinata, 
Nutlets not prickly. 

Nutlets carinate on the back, granulate and rugose. ~ 
Corolla 6 lines long or more; nutlets somewhat compressed laterally. .3. A. spectabilis. 
Corolla 5 lines long or less; nutlets much incurved, 1% lines long....4. A. intermedia. 
Corolla 6 lines long or less; nutlets % line long, scarcely more....5. A. lycopsoides. 
a TNE AUS MES SERIAOET oo ee ea acne x, 0.0 2, 2d 0 ote w wiginlnin Noy eiale-e 6. A. grandifora. 

1. A. tesselata Gray. Coarsely hispid, 1 to 2 ft. high; leaves linear to 
oblong-lanceolate; developed spikes 5 to 6 in. long, loose; calyx of 3 or 4 sepals, 
1 narrow and 2 broad, or 3 narrow and 1 broad, rusty-hispid, accrescent in fruit 
with the broadly-ovate foliaceous segments about twice the length of the nut- 
lets; corolla small, orange-yellow; nutlets broadly ovate, abruptly acute, not 
carinate but flattish on the back, which is surrounded by a dentate border and 
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filled in with a few short transverse rugae and many wart-like projections fitted 
closely together, and so resembling a somewhat uneven cobble-stone  pavement.— 
(A. collina Greene.) 
Near Mt. Diablo, Brewer; San Joaquin plains. 
2. A. echinata Gray. Erect, 1% to 2% ft. high, very hispid with white 

spreading bristles; sepals very narrow, yellow-hispid; corolla light yellow, 
about twice as long, little dilated at the throat, the limb 2 or 3 lines broad; 
nutlets muricate with slender points or almost prickly, not rugose. 

Plant of the Mohave Region, credited to Antioch. 
3. A. spectabilis F. & M. Erect, branching above, 1 to 2% ft. high, 

with mostly linear or linear-lanceolate leaves; spikes 3 to 7 in. long; calyx- 
lobes narrowly linear-lanceolate, reddish-hispid, 1%, to 1% the length of the 
corolla-tube; corolla orange-yellow, 6 to 7 lines long with slightly unequal 
lobes; nutlets somewhat flattened laterally, carinate dorsally and ventrally, 
reticulate-rugulose and granulate. 

San Joaquin Valley; Southern California. 
4. A, intermedia F. & M. BucxrHorn WEED. Erect, frequently widely 

branched, 11% to 3 ft. high; stems and branches with scattered white bristles, 
the foliage densely hispid-bristly with rather shorter bristles; inflorescence 
hispid and with a short curly pubescence; leaves oblong-lanceolate to linear, 
thickish, entire; racemes more or less crowded at the top of the stem or 
branches and leafy-bracteate; developed racemes 5 to 10 in. long, peduneled; 
calyx-segments rusty-hispid, linear-acuminate, 4% as long as the narrow orange- 
yellow corollas, in fruit twice as long at least as the nutlets; nutlets incurved, 
carinate dorsally, scabrous-rugose and granulate, exceeding 1 line in length. 

Throughout our district, mostly towards the interior; frequently very 
abundant in grain fields of the Sacramento Valley, forming rank thickets 3 
to 4 ft. high. 

5. A. lycopsoides Lehm. Stems erect, branching, the branches at length 
decumbent, 1 to 2 ft. long; herbage of a light yellowish green, setose-hispid; 
leaves ovate-lanceolate or narrowly oblong, with erose-sinuate or entire margins; 
racemes rather short, frequently leafy-bracteate; peduncles short or none; 
calyx sparsely setose-hispid, the lobes lanceolate or ovate-oblong, obtuse, 2 or 
3 of the lobes often united; corolla pale yellow, very slender; nutlets brown 
or blackish, muriculate and rugulose, scarcely more than ¥% line long. 

Sandy soil along the seaboard: San Francisco. Apr.-May. 
6. A. grandiflora Kleeb. Robust, hispid, 14% ft. high; fully developed spikes 

5 to 7 in. long; ealyx- segments fulvous-hirsute, often partly or wholly confluent 
so as to appear as 3 or 4, in fruit 5 to 6 lines long; corolla 6 to 7 lines long, 
deep yellow, with ample limb; anthers nearly sessile, inserted very low in the 
corolla; nutlets perfectly smooth, polished, light gray, carinate ventrally from 
the apex to the nearly median oblong scar; lateral angles sharp, back concave. 

Antioch, Kellogg. The nearly related A. vernicosa H. & A. may be expected 
within our limits southward; it has smaller flowers and sharply triquetrous nut- 
lets (resembling a grain of buckwheat) with very obscure scar. 

6. PECTOCARYA DC. 
Low slender obscure annuals with strigose pubescence and narrowly linear 

leaves. Flowers minute, white, on very short pedicels, scattered along the stems or 
branches. Calyx deeply 5 5-clett, spreading or reflexed in fruit. Corolla with 
a circle of processes or crests which almost close the throat. Stamens in- 
cluded, Nutlets flat, thin, radiately divergent, bordered at apex or all around 
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with a row of bristles hooked at tip. (Greek pectos, combed, and karua, nut, 
on account of the row of bristles on the nutlet.) 
Nutlets not winged, the acute margin bordered all around by bristles........ 1. P. pusilla. 
Nutlets bordered by a wing which bears hooked bristles only at the apex..2. P. penicillata. 

1. P. pusilla Gray. Erect, somewhat flexuous, simple or Jie branched, 
3 to 5 in. high, strigulose-canescent; nutlets 4 and equably divergent (or some- 
times but 2), 1 line long, cuneate-obovate or somewhat rhomboidal, carinately 
nerved on the upper face, not winged, the margin bearing a row of slender 
bristies hooked at the tip. 

Shady north slopes in the hills near St. Helena; Yreka. Mar.-Apr. 
2. P. penicillata (H. & A.) A. DC. Branching at the base, the branches 

diffuse, 1 to 4 in. long; nutlets divergent in pairs, oblong, 1 line long, sur- 
rounded by a wing which is incurved along the middle in age and bears at the 
rounded apex a series of slender bristles hooked at the tip. 

Napa Valley; and north to British Columbia. 

7. CYNOGLOSSUM L. 
Ours a coarse perennial herb with broad petioled leaves. Flowers blue, in 

a panicled bractless raceme raised on a naked terminal peduncle. Corolla 
with a ring of conspicuous appendages or crests at the throat. Nutlets large, 
depressed, covered all over with short barbed prickles and thus_bur-like. 
(Greek kuno, dog, and glossa, tongue, on a of the shape and texture of 
the leaves in some species.) 

1. C. grande Doug]. WrEsTERN HounD’s ToncuE. Erect, 1 to 3 ft. high; 
leaves mostly radical or subradical, hoary-pubescent beneath, ovate, varying to 
ovate-oblong or elliptic, rounded at base or truncate, acute or acuminate, 3 to 
7 in. long, on petioles often as long; sepals narrowly oblong, obtuse, 2 to 4 
lines long; corolla 6 to 7 lines long, the tube often purple, the lobes elliptic; 
stamens inserted at the throat, on very short filaments. 

Coast Range woods: Monterey; Oakland Hills; Marin Co.; Vaca Mts. and 
northward. Feb.-Mar. © Called ‘‘Cow Poison’’ at Smith River in Del Norte Co. 

VERBENACEAE. VERBENA FAMILY. 

Ours herbs with opposite or whorled leaves. Flowers complete. Corolla 
bilabiate or almost regular. Calyx persistent. Stamens 4, in 2 pairs. Ovary 
superior, undivided, 2 to 4-celled, separating at maturity into as many 1-seeded 
nutlets; style single, entire; stigmas 2 or 1. Endosperm in our genera scanty 
or none. 
iiexs5-wothed= niuticts 4:.difiuse ot erect herbs © +... 225 cc nls cs ccc cclceccecs 1. VERBENA. 
Se Pa rernrenCE 2" CEOCOMIE MERI «co .nic ws com's inn on wininc pine baal nan mipeeicesc 2. LiIppPra. 

1. VERBENA L. VERVAIN. 

Perennial herbs with simple leaves. Flowers in terminal dense bractless 
spikes. Calyx narrow, tubular, plicately 5-angled, 5-toothed, mostly enclosing 
the dry fruit. Corolla salverform with unequally 5-lobed limb. Anthers ovate. 
Stigmas mostly 2-lobed, the anterior lobe larger, the posterior smooth and 
sterile. Fruit separating into 4 one-celled one-seeded achene-like nutlets. 
(Latin name of a certain sacred plant.) 

Bracts inconspicuous, not exceeding the flowers. 
Stem erect, strict and tall; spikes dense, more or less peduncled; petioles naked...... 

1. V. hastata. 
_ Diffusely branching ; spikes not dense below, sessile or leafy bracted at ae eS 
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1. V. hastata L. BLUE VervAIN. Erect, strict, 2 to 4 ft. high; pubescence s 
short-hispid; leaves oblong-lanceolate, gradually acuminate, rather finely ser- 
rate, 4 in. long or less, on petioles 14 in. long; some of the lower leaves com- — 
monly hastately lobed at base; spikes numerous, naked at base or more or | 
less peduncled, densely flowered, 2 to 3 in. long, in a close panicle; corolla 
deep blue. a 

Islands of the lower Sacramento River. 

2. V. prostrata R. Br. ComMMon VeERVAIN. Stems diffusely branched or 
spreading; herbage mostly soft-pubescent; leaves oblong-ovate, coarsely serrate, 
and often laciniately lobed, especially toward the base which is contracted 
into the cuneately-winged petiole; spikes 2 or 3 in. to 1 ft. long, solitary, 
or more commonly loosely paniculate; bracts subulate, shorter than the calyx; 
corolla violet or blue, 2 lines long. 

Dry open hill country throughout western California: Humboldt Co. to 
southern California. July-Sept. 

3. V. bracteosa Michx. Diffusely much branched, 1% to 1 ft. high or more; 
leaves pinnately incised or 3-cleft with coarsely serrate lobes, narrowed at 
base into a winged petiole; spikes commonly dense, sessile; bracts lanceolate, 
rigid, conspicuously exceeding the flowers, mostly entire or the lowest incised; 
corolla small, blue. : 

Lower San Joaquin; probably introduced. 

2. LIPPIA L. LEMON VERBENA. 

Ours prostrate perennial herbs with simple leaves. Flowers small, similar 
to those of Verbena, disposed in short spikes or heads subtended by broad 
closely imbricated bracts. Pubescence fine, the hairs fixed by the middle and 
both ends acute. Peduncles slender, axillary. Calyx small and short, in ours 
2-cleft, the lobes entire and lateral. Corolla-limb manifestly bilabiate, 4-lobed, 
the upper lip retuse or emarginate. Style mostly short; stigma thickish, 
oblique. Pericarp more or less corky, not readily separating into the 2 nutlets. 
(Dr. A. Lippi, a French naturalist, killed in Abyssinia, in 1703.) 
Leaves thickish, oblanceolate or. obovate 12. .iosh sins sick een dss casisilewsas 1. L. nodiflora. 
Leaves thinnish, ovate’... sci0ss sen venlts supa y oe mikey te as Wns ene ee 2. L. lanceolata. 

1. L. nodiflora Michx. Mat-crass. Stems extensively creeping from a lig- 
nescent perennial base; herbage minutely canescent throughout; leaves thickish, 
cuncate-oblanceolate or -obovate, sessile, 34 to nearly 1 in. long, sharply serrate 
towards the apex; peduncles filiform, 1 to 4 in. long, much exceeding the 
leaves; heads eylindraceous in age, 3 lines thick; calyx with 2 low triangular 
teeth, these laterally disposed and entire or notched; corolla white, 1144 lines 
broad, the lower lobe transversely oblong; fruit globose or didymous. - 

Lower Sacramento and San Joaquin, especially on river banks. Esteemed 
as a plant covering oa levees for the purpose of resisting erosion. July-Sept. 

2. L. lanceolata Michx. Similar to the preceding, but greener; leaves 
thinner, 1 to 21% in. long, ovate, pinnately straight-veined, sharply serrate 
except at the broadly cuneate base which is abruptly narrowed to a short 
petiole; peduncles often shorter than the leaves; corolla bluish white. 
Common on muddy banks of the islands lying near the confluence of the 

Sacramento and San Joaquin rivers. 

LABIATAE. MuntT FAmiIny. 
Aromatic herbs or low shrubs with square stems and always opposite simple 

leaves. Flowers perfect, solitary in the axils or more e-™monly in small 
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cymes; cymes sessile in the axils of the opposite leaves (rarely peduncled), 
commonly dense and having the appearance of a whorl, and thus denominated 
in the descriptions. Subtending leaves of the whorls frequently bract-like 
and the internodes short, the inflorescence thus becoming spike-like, or the 
whorl sometimes terminal and head-like. Calyx always synsepalous, frequently 
bilabiate, usually 5-toothed. Corolla with a distinct tube, bilabiate, commonly 
with 2 lobes in the upper lip and 3 lobes in the lower lip. Stamens inserted 
on tube of corolla, 4, in 2 pairs, or the upper pair of stamens wanting or 
represented by sterile filaments. Ovary superior, 4-lobed (or 4-parted in 
Trichostema), separating when ripe into 4 small 1-seeded smooth nutlets. Style 

. Single, situated in the depression among the lobes of the ovary, cleft at apex. 
Nutlets attached bythe base (or by the side in Trichostema.) 

A. Ovary 4-lobed; nutlets attached at the side. 

Calyx almost equally 5-cleft; corolla with elongated slender tube and 5 similar oblong 
lobes, the 4 stamens protruded from the deep cleft of the upper lip, elongated and 
Ra aR SIE SEW OMe FPP fe (ae Pees a RISE at a Sra fe Sia Sue's wtee’ eolwhele ehaltle otis tacaln’ 1. TRICHOSTEMA. 

B. Ovary 4-parted; nutlets attached at the base. 
1. Calyx gibbous on the back. 

Calyx with a gibbous or helmet-shaped protuberance on the back, the 2 lips entire; corolla 
strongly bilabiate; flowers solitary in the axils of the opposite leaves..2. SCUTELLARIA. 

2. Calyx not gibbous on back. 

a. Corolla bilabiate. 
Calyx with 10 spinescent teeth hooked at tip; stamens included in tube....3. Marrusium. 
Calyx-teeth not hooked at tip; stamens not included in the tube (not necessarily exserted 

from coroi!la). 
Upper pair of stamens longer than the lower. P 
a eee SEL CESCEPCE () INGE ALECOUMIAE oe tisa oo c/o aa alas oa’ wala oe elsiee clan ans 4. NEPETA. 
Biamens exsettca. calyx-tecth subeqtials 22.4. ./.... 0. .¢sccels cle cess vine 5. LoPpHANTHUS. 

Upper pair of stamens shorter than or equaling the lower, or wanting. 
Upper calyx-lip truncate, its margin with 3 cusps; flowers in a dense Spike....... 

6. BRUNELZA. 
Upper calyx-lip not truncate. 

Corolla-tube with a hairy ring within; calyx-teeth 5, equal, spine-tipped..7. STacuys. 
Corolla-tube having no hairy ring. 

Calyx throat very oblique or with unequal teeth. 
Stamens with a filiform connective attached by the middle to the filament, or 

at one end and the point of attachment indicated by an articulation or 
notch; anther-bearing stamens 2; perennials ............seeee0e> 8. SALVIA. 

Stamens without filiform connective or articulation. 
Annuals. 

Anther-bearing stamens 2 (or 4); bracts with very long awn-like spines... 
9. ACANTHOMINTHA. 

Anther-bearing stamens 4 (or 2); bracts merely ciliate...... 10. PoGoGyNe. 
Perennials; stamens (with anthers) 4; flowers in loose axillary clusters..... 

11. MEeELrIssa. 
Calyx-teeth equal or nearly so. 

Flowers solitary; calyx-teeth short hairy or glabrous. 
PE MASE SATE CE EROS Aa ee ete faa echelon a seis « 5 adele svetolale Bm aie ale ms 12. MiIcroMERIA. 
LORI ote =e eta ries Ne Moe leiwia tele ta bole. ob Wikia o'dlce wi oa bb wae 13. SPHACELE. 

Flowers in dense whorls; calyx-teeth very woolly .............. 14. KoELLia. 

b. Corolla nearly regular. 
MPR tEreanitg al PHeARR Eso). Nera ys ch one baa ches autuseltedhe2 15. MONARDELLA. 
Flowers in axillary whorls. 

SUS TCL TY a RS Peete RO eae NY SD SE 2 ee ne ae ea ee Re 16. Lycopws. 
2 LTRS) a ose oh pes ee ae 2 a a ae peat 17. MENTHA. 

1. TRICHOSTEMA L. BLUE CURLS. 

Ours ill-scented herbs with entire leaves and blue (occasionally pinkish or 
whitish) flowers in axillary cymes or becoming raceme-like in age. Calyx 
equally or almost equally 5-cleft. Corolla with oblique limb, the oblong lobes 
nearly alike; tube in ours slender, far exceeding the calyx and abruptly 
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geniculate or curved into an are of a circle just below the limb. Stame 
with the anther-cells divaricate; filaments capillary, blue or violet, spi 
coiled in the bud, in anthesis very much exserted, ascending between ‘ 
deeply parted upper lobes of the corolla and curved outward and downward. | 
Nutlets rugose-reticulate. (Greek trichos, hair, and stemon, stamen.) 

Stems densély: leaty; leaves SeSsules 5 .c s/s.0 cisiwisic ctnteipiv.w 'o1sip ap is cys eters einem a lanceolatum. — 
Stems sparsely leafy; leaves’ petioled.: ...00sis sect ew censuses oehenne eae 2. Porn ss 

1. T. lanceolatum Benth. Vivecar WerED. CAmPHoR WeED. Annual, 
simple or branching from near the base, 6 to 11 in. high, very leafy; herbage 
cinereous or villous-pubescent and minutely glandular; leaves lanceolate, — 
acuminate, sessile, or the lowest subsessile, with 3 to 5 strong almost parallel 7 
nerves or ribs, 1 in. long; cymes short-peduncled or nearly sessile; calyx vil- 
lous; corolla almost filiform, somewhat pubescent. ak: 

Dry plains and low hills throughout the Coast Ranges, Sierra Nevada foot- _ 
hills and Southern California. A bee-plant of importance, abounding over — 
extensive areas. Aug.-Sept. 

2. T. laxum Gray. TURPENTINE Weep. Annual, simple or branching, 
1 ft. high or less, minutely pubescent, sparsely leafy; leaves lanceolate or 
oblong-lanceolate, acuminate but obtusish, pinnately veined, 1 to 114 in. long, ~ 
on slender petioles; cymes peduncled, rather loose; corolla almost glabrous. _ 

Stream beds or low summer fields of the North Coast Ranges: Sonoma Co. ; 
Napa Co.; Putah Creek and northward. Aug.-Sept. 

Z. LANATUM Benth. Romero. Leafy shrub 2 to 3 ft. high, remarkable fan 
its virgate purple-wooily spikes and long capillary stamens and style-—Monterey _ 
Co. to San Diego. T. OBLONGUM Benth. Small annual, the corolla hardly 
surpassing the calyx if at all—Sierra Nevada, at the higher altitudes.” ' 

2. SCUTELLARKIA: T. *~ SEULI-CAP. 

Ours perennial herbs, the flowers always solitary and either in axillary 
pairs or, when the leaves are reduced, forming terminal spikes or racemes. 
Calyx bilabiate, both lips entire, the upper with a scale-like or crest-like pro- 
jection on the back, in anthesis campanulate, after anthesis closed, and in 
fruit splitting to the base. Corolla with a long-exserted tube naked within; ~ 
upper lip galeate, entire or barely notched, the lateral lobes of the lower lip 
more or less attached to it so that it appears 3-lobed, the middle lobe seeming 
to constitute the whole lower lip. Stamens 4; anthers ciliate-pilose. Upper 
fork of style short or none. Nutlets rarely wing-margined. Embryo eurved; 
caulicle short, incumbent. (Latin seutella, a dish, on account of the con- 
spicuous protuberance on the fruiting calyx.) 

= 

Tee ae: s 

Rootstocks filiform, bearing tubers; flowers violet-purple............... 1. S. tuberosa. 
Rootstocks not tuber-bearing; flowers whitish............ccesseeceeees 2. S. californica. 

1. S. tuberosa Benth. Buue SKuLL-cap. Stems 3 to 5 in. high, from 
tuberous rootstocks, the tubers oblong, 3 to 8 lines long; herbage pubescent; 
leaves thin, few-toothed; radical and lower leaves oval, purplish beneath (as 
also the lower cauline), on petioles as long as the blade; upper cauline ovate, 
the petioles commonly short; corolla violet-purple, 7 to 9 lines long; middle 
lobe of lower lip somewhat spreading, much larger than the galeate upper lip; 
nutlets muricate. 

Loamy soil of shady woods or brush in the hills or in sandy valleys: Coast 
Ranges south to Southern California. Apr.-May. Not reported from the 
inner North Coast Ranges, nor from the inner South Coast Ranges south of- 
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Mt. Diablo. The var. SIMILIS Jepson has a very densely-villous calyx.—Napa 
Range. 

2. S. californica Gray. CALiIrorNIA SKuULL-cAP. Stems clustered, com- 
monly simple, *4 to 114 ft. high, from horizontal branching rootstocks; herb- 
age puberulent; leaves *4 to 1 in. long, oval-ovate or oblong-lanceolate, the 
lower disposed to be crenate and purplish beneath, the upper narrower and 
entire, those subtending the flowers much reduced; petioles 1 to 3 lines long; 
corolla nearly white or slightly yellowish, 8 to 12 lines long, the throat ampliate- 
inflated and the lips not very unequal; lower lip villous-bearded within; nutlets 
rugulose. 

Open woods and borders of thickets, on hillsides and in ravines: Coast 
Ranges; Sierra Nevada. 

S. LATERIFLORA L.; well characterized by its small flowers in 1-sided racemes. 
—Bouldin Island (Zoe, iv, 215). S. GALERICULATA L.; leaves thin, ovate- 
lanceolate, 1 to 2 in. long; flowers blue, 7 to 9 lines long, solitary in the leaf 
axils; lower lip of corolla not villous—Bouldin Island; northern Sierra 
Nevada and northward. 

S. BOLANDERI Gray and S. ANGUSTIFOLIA Pursh are of the Sierra Nevada; 
the former has oval leaves, little reduced above, sessile by a cordate base and 
very veiny, and whitish flowers; the latter has linear or lanceolate entire leaves 
(or the lowermost broader and serrate) and violet-purple flowers, the lower 
corolla-lobe villous inside. 

3. MARRUBIUM L. Horenounp. 

Perennial tomentose herbs with much wrinkled leaves and rather small flow- 
ers in whorls. Calyx with cylindraceous tube, 10 ribs and as many equal subu- 
late or spinulose teeth, which are recurved at tip. Corolla white, with short 
tube included in the calyx, the upper lip erect, 2-cleft, the lower spreading, 
3-cleft. Stamens 4, included within the tube of the corolla, all the anthers 
2-celled. Nutlets rounded at the top. (From the Hebrew, meaning bitter.) 

1. M. vulgare lL. Common HoreHounpD. Stems tufted, erect, white- 
woolly, *%4 to 244 ft. high; leaves roundish, crenate, except at the cuneate or 
truncate base, petioled, white-woolly beneath and green above, or somewhat 
tomentose on both faces; middle lobe of lower lip of corolla transversely ob- 
long, much larger than the lateral lobes. 
Common naturalized weed of old fields and waste places about farms and 

villages everywhere in the Coast Ranges, Sacramento and San Joaquin valleys, 
Sierra Nevada foothills and Southern California. Evergreen with us. The 
tops used medicinally as a remedy for colds. July-Sept. 

4. NEPETA L. 

Perennial herbs. Calyx tubular, obliquely 5-toothed, the upper teeth longer 
than the lower. Corolla-tube enlarged above, distinctly bilabiate; upper lip 
erect, lower spreading, the middle lobe larger than the lateral. Stamens 4, 
not exserted, ascending under the upper lip, the lower pair the shorter, all 
anther-bearing, with the anthers approximate in pairs. Nutlets ovoid, flat- 
tened, smooth. (Old Latin name used by Pliny, perhaps from the city Nepete 
in Tuscany.) 

1. N. catariaL. Carnie. Stems 2 or 3 ft. high; herbage canescent with 
fine hairs, except the green upper surface of the leaves; leaves triangular- 
ovate, truncate or cordate at base, coarsely crenate, 2 or 3 in. long or the upper 
reduced, greener above than below, petioled; spikes 1 to 3 in. long, dense or with 
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1 or 2 accessory whorls below; calyx-teeth lanceolate-subulate; corolla white, 
4 or 5 lines long, dotted with purple. me, 

Mountains and higher valleys: Russian River Valley; Lake Co. and north- 
ward. July. .: 

N. HEDERACEA (L.) Trev. Ground Ivy. Gill-over-the-Ground. Creeping — 
and trailing; leaves reniform; corolla 3 times length of calyx, light blue— 
Bouldin Island (N. glechoma Benth.; Zoe, iv, 215). + 

5. LOPHANTHUS Benth. 

Tall perennial herbs. Leaves ovate, serrate, petioled. Flowers violet- 
purple or whitish, crowded in a terminal spike. Calyx tubular-campanulate, 
rather oblique, almost equally 5-toothed. Upper lip of corolla 2-lobed, nearly 
erect; lower lip spreading, its middle lobe crenate. Stamens 4, exserted, the — 
anthers not approximate in pairs. (Greek lophos, crest, and anthos, flower.) 

1. L. urticifolius Benth. Glabrous or nearly so, 3 or 4 ft. high; calyx- 
lobes membranaceous, pinkish or whitish; corolla light violet-purple, its lobes os 
slightly hairy but throat glabrous. 

North Coast Ranges south to Sonoma Co., rare within our limits but common 
northward and in the Sierra Nevada. 

6. BRUNELLA L. SELF HEAL. 

Low perennial herbs, the nearly simple stems terminated by a short-spicate 
or subeapitate inflorescence, each whorl composed of six subsessile flowers and 
subtended by broad floral bracts. Calyx reticulate-veiny, membranaceous or 
chartaceous, bilabiate; upper lip truncate with 3 cusps; lower 2-cleft; lips 
closed in fruit. Corolla-throat inflated and tube more or less exserted; upper 
lip erect, galeate, entire; lower lip 3-lobed, the middle lobe hanging down- 
ward. Stamens 4, in pairs under the upper lip, each filament or those of the 
upper with a small tocth below the anther. Nutlets smooth and glabrous. 
(Derived from the Old German breune or braune, an affection of the throat, 
which Self Heal was used to cure.) 

1. B. vulgaris L. Four to 10 in. high, green and nearly glabrous; leaves 
oblong to ovate-lanceolate, obscurely serrate, 1 to 3 in. long, petioled; corolla 
violet, pinkish or rarely white, exceeding the purplish calyx; middle lobe of 
lower lip with setaceous incised margin. 

Woods of low hills and valleys near the coast: Marin Co., Knights Valley 
and north to Humboldt Co. June. 

7. STACHYS L. MHeEpceE NETTtvLgE. 

Ours hispid or soft-pubescent herbs with the flowers few in the axils of 
the floral leaves, usually forming an interrupted spicate inflorescence. Calyx 
tubular-campanulate or turbinate, 5 to 10-nerved or -ribbed, with 5 nearly erect 
or spreading pointed equal teeth, sometimes the upper larger and more or less 
united. Corolla with cylindrical tube, not dilated at the throat; upper lip 
erect or slightly turned backward, over-arched or concave, entire or notched; 
lower lip longer, spreading, 3-lobed, the middle lobe larger, the lateral lobes 
often deflexed. Stamens 4, in pairs, ascending under the upper lip of the 
corolla, or one or both pairs sometimes deflexed to the sides of the throat and 
contorted after anthesis. Nutlets obtuse at the apex. (Greek stachus, an ear 
of corn, hence a spike; given to these plants on account of their spicate in- 
florescence. ) 

,¢ 
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Corolla-tube not exceeding the calyx or not very greatly. 
Flowers whitish. f or 

Whorls forming a dense spike; herbage very hirsute.............. 1. S. pycnantha. 
Whorls distinct or indistinct, the inflorescence 3 to 9 in. long; herbage white-woolly... 

2.\ S.. <albens:. 
Whorls distinct, the inflorescence 2 to 4 in. long; herbage villous or silky-hirsute 

. S. ajugoides. 
Flowers purplish; stems retrorsely hispid or hirsute, especially on the angles. 
Pairing at middie of corolla-tube very: Oblique. 2... 0c oc. sue ce ee sess 4. S. bullata. 
Hairy ring near base of corolla-tube horizontal.................5. S. californica. 

Corolla-tube much longer than the calyx, the corolla red............. 6. S. chamissonis. 

1. S. pycnantha Benth. Erect, *%, to 14 ft. high; herbage mostly green 
but hirsute, the surface of the leaves somewhat granulate-glandular; leaves 
ovate to oblong-ovate, 1 to 4 in. long, obtuse or subcordate at base, mostly 
petioled; flowers in a dense cylindraceous bractless or nearly bractless spike 
1 to 2 in. long; lowest whorls rarely separate; calyx-teeth deltoid, mucronate, 
commonly equaling the tube. 

Rather uncommon: West Berkeley; Tiburon and southward to Monterey. 
2. S. albens Gray. Stems erect, strict, 2 to 5 ft. high; herbage white- 

tomentose; leaves ovate to lanceolate, obtuse or cordate at base, mostly the very 
lowest short-petioled; whorls many-flowered, mostly indistinct and _ spicate, 
only the lowest whorls, if any, somewhat remote, the inflorescence 3 to 9 in. 
long; calyces often somewhat yeilow-green, the teeth awn-pointed. 

Along rivulets or near springs in the dry inner Coast Ranges: Lake Co. to 
Pacheco Pass. July-Aug. 

3. S. ajugoides Benth. Stems mostly erect, simple, 8 to 24 in. tall; herbage 
densely soft-pubescent, sometimes glabrate; leaves oblong, 1 to 2% in. long, 
acute or obtuse below, petioled, the upper sessile; one or two flower clusters 
below rather remote and in the axils of upper ordinary leaves, the leaves above 
becoming bract-like and the clusters less remote; calyx short-campanulate or 
turbinate, very silky-villous, often concealing the teeth; hairy ring below middle 
of corolla-tube very oblique, the tube slightly constricted below. 

Everywhere common in low lands in the Coast Ranges and Sacramento and 
San Joaquin valleys. May-Aug. Var. stricta Jepson; small resin-glands 
abundant beneath the short pubescence on the leaves; leaves thinnish, ovate- 
lanceolate or oblong, 3 to 3% in. long, only the uppermost sessile; calyx-teeth 
erect or somewhat connivent around the tube of the corolla; upper lip of corolla 
very short; corolla-tube without evident constriction, the ring of hairs hori- 
zontal, not oblique—Knights Valley. Var. VELUTINA Jepson; pubescence 
short and close; leaves cordate-ovate; spike elongated, interrupted.—Suisun 
Marshes. Oct. This variety forms a transition to the preceding species. 

4. S. bullata Benth. Stems simple from the base or branched above, erect 
or ascending, 10 to 22 in. long; foliage densely or sparsely hispid, the stems 
retrorsely hispid, especially on the angles; leaves oblong-ovate, sometimes 
varying to elliptic, coarsely crenate, truncate or subcordate at base, 1 to 2 or 
even 3% in. long, the lower on petioles 1 to 2 in. long; flowers about 6 in a 
whorl, the whorls rather remote (mostly 6 to 12 lines apart); calyx turbinate 
or campanulate-turbinate, the teeth triangular, cuspidate, in age spreading, 
somewhat indurated; corolla-tube 4 lines long, exserted about 1 line, bearing 
within at its middle an oblique ring of hairs interrupted on the upper side 
opposite the style and indicated exteriorly by a distinct although only partial 
constriction; filaments densely pubescent at the middle. 

The most common species, found everywhere among the low hills of the 
Coast Ranges. Mar.-Apr. When the flowers first open and the stamens stand 



LABIATAE, 

erect, the lower pair of stamens are at that time distinctly although but 
longer than the upper. 

5. §. californica Benth. Slender, 2 to 4 ft. high; leaves ovate ong, 
ample, subcordate at base, sparsely villous-hispid; corolla-tube exceeding the 
calyx, nearly twice as long; hairy ring at base of tube horizontal. ‘ 

Santa Cruz Mts., in shady woods. June. 

6. S. cHariineouis Benth. Several ft. high, the angles of the stems ratraiei’ 
ly scabrous, the hairs pustulate; leaves soft-pubescent, ovate, 3 or 4 in. er! Bo 
calyx % in. long, clavate-tubular, much shorter than the tube of the red eorol 
hairy ring near base of corolla- tube. 

Near the coast: San Francisco; Sausalito; Bolinas Bay; Pt. Reyes and north- 
ward. fa. 

LAMIUM AMPLEXICAULE L. Giraffe Head. Low annual, decumbent at base; ‘ 
internodes below the inflorescence very long; leaves rounded, toothed or lobed, a 
the lowest petiolate, the floral sessile; calyx with 5 nearly "equal awn-pointed _ 
teeth, much surpassed by the elongated corolla-tube ; upper lip of corolla 
bearded, lower spotted.—Sonoma Co.; Napa Valley (Mrs. D. O. Hunt, who in- 

~ vented the common name); Mt. Eden. > 

8. SALVIA L.  SacE. 

Herbs or low shrubs with the flowers usually in whorls, forming terminal 
racemes or spikes, the floral leaves mostly reduced to bracts. Calyx bilabiate, — 
the upper lip entire or 3-toothed, the lower 2-cleft. Corolla with the upper 
lip erect, straight, concave or faleate, sometimes obsolete; lower lip spreading, 
3-lobed, the middle lobe often emarginate, cleft or fringed. Stamens inserted 
in the throat of the corolla; lower pair fertile; upper pair obsolete or repre- 
sented by sterile filaments or vestiges; anther-cells widely separated on a long 
filament-like connective longer than the filament itself and jointed to it by the 
middle or near one end; connective at its upper end (under the upper lip of the ~ 
corolla) bearing a perfect anther-cell, at its lower end a deformed anther-cell 
or the anther-cell obsolete. In some species the filament is seemingly simple, 
but is really jointed, thus indicating the presence of the connective, the lower 
end of which sometimes projects as a subulate point but without a trace of an 
anther-cell. (Latin, salveo, to save, some of the species being officinal.) we 

Lower end of connective bearing a deformed anther-cell or a rudiment; flower-whorls 
few; annuals. 

Herbage white-woolly; bracts much surpassing the flowers; upper a lip 3-toothed, 
the lateral distant from’ ‘the middie ame. so. J... Jue nee eee carduacea. : 

Herbage green; bracts not exceeding the flowers; teeth of upper ee lip 2, awned, 
partly conriate «.. .% >» "six ej i aixp tle eet b 2 5,.<e sai + teen ee 2. S. columbariae. 

Lower end of connective reduced to a subulate point of slender thread, the filament 
apparently simple; flower-whorls several; perennials. 

Corolla white, whitish, or violet-tinged. 
Low shrub; middle lobe of lower lip of corolla emarginate, otherwise entire; upper 5 

lip present Te re Re een spe cote dee 3. S. mellifera. 4 
Low matted herb, only the scape-like flowering stems ascending; middle lobe of lower 

lip of corolla denticulate or fringed; upper lip obsolete......... 4. S. sonomensis. 
Corolla crimson, 1% in. long or more; herbaceous, stems erect........ 5. S. spathacea. . 

1. S. carduacea Benth. THISTLE-SAGE. Stems 1, 2 or 3 from a rosette 
of radical leaves, naked and scape-like, bearing 1 to 4 whorls of flowers, 4 in. 
to 2 ft. high; herbage white-woolly, particularly in the flower-whorls, the wool 
more or less deciduous; leaves oblong in outline, pinnatifid, with spinulose- 
dentate margin, the radical 6 in. long or less; bracts ovate-lanceolate or y 
lanceolate, pectinate-spinescent, surpassing the flowers; calyx long-woolly, its 
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upper lip strongly 3-toothed, the middle tooth larger, the lateral distant, much 
surpassing the lower lip; corolla light blue, deeply 2-lipped, 1 in. long; upper 
lip 2-eleft, the segments laciniate or denticulate at the end; lower lip with small 
erose lateral lobes and an exceedingly large fan-shaped and laciniately fringed 
middle lobe; proper filament very short. 

Inner South Coast Range valleys (Contra Costa Co. and southward) and 
throughout the San Joaquin Valley; Southern California. June. 

2. S. columbariae Benth. Cura. Stems usually several from the base, 
commonly simple and bearing 1 or 2 pairs of leaves and 1 or 2 whorls of 
flowers, occasionally branching; herbage finely pubescent, dark green; leaves 
mostly radical or subradical, bipinnatifid, very rugose, petioled; bracts ovate 
or more commonly orbicular and broader than long, abruptly acuminate and 
euspidate-tipped, not exceeding the flowers, often purple; fruiting calyx 5 lines 
long, oblique at the throat; upper lip arched, crowned with a pair of needle- 
like prickles, the prickle representing the middle tooth wanting (or very 
minute); lower lip very much shorter, the teeth represented by 2 shorter 
prickles; corolla blue, little exceeding the calyx; upper lp emarginate; lower 
lip with small lateral lobes and a larger somewhat 2-lobed middle one. 

Throughout the Coast Ranges, Sierra Nevada, and Southern California, on 
hill and mountain slopes. Apr.-May. An infusion of the seeds was valued 
by the Mission fathers as a remedy for fevers; the seeds also furnished the 
‘*finest poultice for gunshot wounds.’’ The Pomos roasted the seeds and 
ground them into a meal for food. 

3: §. mellifera Greene. Buack Sacr. Shrubby, 3 to 6 ft. high, with 
herbaceous flowering branches very leafy at the base; leaves narrowly oblong, 
petioled, 1144 to 3 in. long, crenulate, green and rugulose above, cinereous- 
tomentulose beneath; flowering branches with about 5 rather small flower- 
whorls; leafy bracts oblong or ovate, those subtending the upper whorls much 
reduced; proper bracts ovate or oblong, cuspidate; lower lip of calyx very short, 
the 2 teeth prickly; upper lp arched, crowned by 3 short sharp teeth; corolla 
white or slightly lilac-tinged and rather small, its tube long, exserted; upper 
lip notched; middle lobe of lower lip transversely oblong or orbicular, emargin- 
ate and slightly denticulate, joined to the main part of the lip by a narrow 
constriction; style and stamens little exserted; lower portion of connective in 
fertile stamens manifest at the joint as a subulate rudiment; upper pair of 
stamens represented by short sterile filaments, their tips approximate.—(Audi- 
bertia stachyoides Benth.) 

Mt. Diablo and Santa Cruz Mts. southward. Apr.-May. An important 
bee-plant in Southern California; also called Ball Sage, Button Sage and Blue 
Sage. 

S. APIANA Jepson. White Sage. Shrubby, 3 to 5 ft. high, the branches vir- 
gate; leaves mostly very white above and below; corolla white, its tube very 
short; style and stamens long-exserted—Southern California, very abundant 
and a famous bee-plant, producing a white honey.—(S. californica Jepson. 
Audibertia polystachya Benth.) 

4. S. sonomensis Greene. CREEPING SaGE. Flowering stems almost leaf- 
less and scape-like, 4 to 8 in. high, ascending from a leafy mat-like base; leaves 
green and rugulose above, whitish with a close dense tomentum beneath, oblong- 
or obovate-spatulate, crenulate, petioled, 1144 to 31% in. long; calyx like that 
of S. mellifera but the prickly teeth of the larger upper lip short; corolla light 
violet; upper lip short, of two erect or somewhat retrocurved lanceolate lobes; 
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lower lip large, much prolonged in the direction of tube, the lateral lobes acute, 
short, the middle lobe with its orbicular-dilated terminal portion turned 

_ abruptly downward, its margin denticulate or somewhat fringed; upper (sterile) 
stamens inserted at orifice of tube, bristle-like, divergent; two lower (fertile) 
stamens inserted on lower lip without the orifice, ascending, straight (nearly as 
long as the corolla) ; style long exserted.—(Audibertia humilis Benth.) 

Montane species at middle altitudes, rare but widely distributed in the Coast 
Ranges and Sierra Nevada from Mt. Shasta to San Diego Co. Also ealled 
Ramona. May. 

5. §. spathacea Greene. CRIMSON SAGE. Coarse herb with erect simple 
stems 114 to 2 ft. high, very viscid and glandular-pubescent or -villous; leaves 
broadly oblong-ovate, with broadly triangular-cordate base, more or less doubly 
crenate or crenulate, upper surface dark green and rugulose, under surface 
whitened with a close short tufted tomentum, 4 to 8 in. long, on petioles 2 or 
3 in. long or some of the cauline sessile; whorls of flowers 5 or 6 or more, sub- 
tended by broadly ovate or ovate-lanceolate membranous purplish bracts; ealyx 
strongly veined, laterally compressed but somewhat inflated, 1 in. long or 
over, % in. wide at the broadest part, spathe-like, deeply slit in front between 
the two cuspidate-tipped teeth, the upper concave lip much larger, 3-dentate 
with the middle tooth largest; corolla crimson, 144 to 11% in. long; upper lip 
short, nearly erect, emarginate; lower lip spreading, the lateral lobes short, 
triangular, acute, the middle lobe much developed, broadly obeordate, 4 lines 
broad; stamens much exserted; lower fork of the connective capillary, 1 line 
long; rudiments of sterile stamens obvious.—(Audibertia grandiflora Benth.) 

Coast Ranges from the Vaca Mts. and Mt. Diablo southward to Southern 
California. Apr.-May. A fine plant. Also called Humming-bird Sage. 

9. ACANTHOMINTHA Gray. 

Annuals with dentate leaves and flowers in distinct or at length remote 
whorls, each whorl subtended by a pair of leaves and a circle of broad ecallous- 
margined bracts armed with needle-like prickles. Calyx bilabiate; upper lip 
3-toothed, the teeth aristate; lower lip short, 2-cleft into oblong acute lobes. 

| Corolla-tube exceeding the calyx, naked within; upper lip entire, oblong; lower 
lip 8-lobed, the middle lobe deeply and the lateral slightly emarginate.  Sta- 
mens 4, inserted high in the ample throat; lower pair fertile; upper pair shorter 
with imperfect anthers. Nutlets smooth. (Greek acantha, thorn, and mentha, 
mint. ) 

1. A. lanceolata Curran. Stoutish, branching from the base, soft-pubescent, 
oily and ill-scented, 7 to 12 in. high; leaves oblanceolate or oblong, sparingly 
dentate, tapering at base into a slender petiole; bracts elliptic-ovate, 5 lines 
long, the aristate prickles 3 or 4 lines long; upper lip of corolla somewhat 
falcate-ineurved, cleft at apex; lower with oblong entire lobes. 

Calaveras Valley (Alameda Co.) southward to Mt. Hamilton, Priest Valley 
and Monterey Co. June. Cf. Zoe, iv, 156. 

10. POGOGYNE Benth. 

Low sweet-aromatic annuals with obovate or oblanceolate leaves narrowed 
into a petiole. Whorls crowded into dense spikes or the lower whorls distinct. 
Bracts and calyx hirsute. Calyx unequally and deeply 5-cleft, the two lower 
teeth longer; tube mostly 15-nerved; throat naked. Corolla straight, tubular- 
funnelform, blue or purplish; upper lip erect, entire; lower spreading, with 3 
similar oval lobes. Stamens 4, with anthers, or the upper shorter pair sterile. 

$$ A eg 
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Style somewhat exserted, in some (perhaps all) species flattened above and 
always bearded. (Greek pogon, beard, and gune, female, on account of the 
hairy style.) 

All 4 stamens anther-bearing; corolla large, much longer than calyx; bracts conspicuously 
ciliate with white hairs. 7 

eee ESTAR CULE =, Soars ney a es fase ofe acl s: arn) a ove law, nin a oieds whe id 1. P. douglasit. 
REO REGES fccs sok = als Sai wleale 5 Sie aiel= die sania «ees OPE Fe ee ..-..2. P. parviflora. 

Lower pair of stamens anther-bearing, the upper with mere rudiments of anthers or 
none; corolla about equaling (scarcely longer than) calyx; bracts sparsely hairy. 

Ewer Stemeet, criiiseub pecs sein case ee Heh eon e ae eb eevee waacocee 3. P. serpylloides. 
IESE LIS CLEEL oe pia Serena etc oie itiette hers cysinteval® Sic leTohewie ace serene 4. P. ziziphoroides. 

1. P. douglasii Benth. Commonly low (4 to 6 in. high) and branched 
from the base, ofttimes simple and as much as 2 ft. high; leaves oblanceolate 
or obovate and narrowed to a petiole, *%4 to 1144 in. long; whorls forming a dense 
‘terminal spike, often with a single accessory whorl in the adjacent axil below, 
or sometimes several of the lower axils with flowers; bracts cuspidate, the 
margin ciliate with white hairs; lower divisions of calyx twice longer than 
tube; corolla blue, the palate white, dotted with purple, bristly, 7 to 9 lines 
long; stigmas subequal; nutlets smooth, often mottled, minutely hispid at the 
apex. 

Low summer-dry fields that have been overflowed in the winter season: Coast 
Range valleys from San Luis Obispo, Pajaro and Mt. Diablo to Napa Co., 
Santa Rosa, Ukiah, Lake Co. and eastward to the Sierra Nevada foothills. 
Often coloring large areas in May and June. Style flattened above and hirsute- 
ciliate on the margins as also in P. ziziphoroides. 

2. P. parviflora Benth. More slender than the preceding; bracts mostly 
obtuse; calyx-teeth rather broad, the lower barely longer than the tube; corolla 
scarcely 14 in. long. 

About San Francisco Bay. 

3. P. serpylloides Gray. Stems many from the base, very slender, diffuse ; 
leaves obovate-oval or spatulate, petioled, 2 to 4 lines long; whorls except the 
terminal ones distinct, the lower with few or even solitary flowers; bracts sparse- 
ly hairy; calyx-lobes all longer than the tube, equaling the violet or bluish 
corolla; corolla 1% to 2 lines long, short-pubescent outside; sterile stamens 
with rudiments of anthers or with none; style bearded above with a few coarse 
hairs; stigmas very unequal. 

Monterey to Humboldt Co., common; Sierra Nevada; Southern California. 
May. 

4. P.ziziphoroides Benth. Stems short, commonly several from the base, 
4 to 6 in. high; leaves obovate; bracts ciliate with white bristly hairs; whorls 
below distinct, with long internodes, above forming a short spike or sometimes 
capitate; corolla 3 to 4 lines long (the calyx-teeth distinctly shorter), light 
purple, the center of lower lip with white and dark purple markings; 2 lower 
stamens with large anthers, the 2 upper with very small anthers or none and 
with shorter filaments; stigmas very unequal. 

Sacramento Valley in low ground. 

11. MELISSA L. 
Lemon-scented branching perennial, with broad dentate petioled leaves and 

white flowers in loose axillary clusters. Calyx narrowly campanulate, 13- 
nerved, deflexed in fruit; upper lip 3-toothed, the lower 2-parted. Corolla 
exserted, nearly twice as long as the calyx, bilabiate, the upper lip erect, 
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notched; lower lip spreading, 3-cleft. Stamens 4, converging under the upper 
lip. (Greek melissa, a bee, these insects visiting the flowers for honey.) 

1. M. officinalis L. GarpeN BALM. Stems somewhat decumbent at base, 
4% to 2 ft. high; stems and petioles short-villous; leaves hispidulous above, 
truncate at base, 214 in. long or less, the petiole 4% to 1% as long; calyx-teeth 
unequal; corolla 5 lines long. 

Sparingly naturalized: Marin Co.; Santa Rosa; Guerneville. 

12. MICROMERIA Benth. 

_ Trailing perennial herbs. Flowers small, white, solitary and pediceled in 
the axils. Calyx tubular, about equally 5-toothed and striately 12 to 15-nerved. 
Corolla bilabiate, the tube straight, shorter than or exceeding the calyx. 
Stamens 4, all anther-bearing, shorter than the corolla. Style beardless. 
(Greek mikros, small, and meros, part, on account of the small size of the 
flowers. ) . 

1. M. chamissonis (Benth.) Greene. YERBA BuENA. Stems slender, 1 
ft. or more long; herbage slightly pubescent; leaves round-ovate, crenate, 
glandular-punctate, especially on the under surface, 1% to 1 in. long or less, 
on petioles 2 to 3 lines long; flowers about 4 lines long; calyx and corolla ex- 
teriorly short hairy; lower pair of stamens longer.—(M. douglasii Benth.) 
Common in woods near the coast: Humboldt Co.; Marin Co.; Berkeley; San 

Francisco; Belmont; Monterey and southward to Southern California. June. 
Lower pair of stamens longer. Rooting by stolons. 

13. SPHACELE Benth. 

Low shrub or merely suffrutescent. Flowers solitary in the axils of the 
reduced upper leaves thus forming a leafy raceme. Calyx campanulate, deeply 
and nearly equally 5-toothed, naked within, about 10 to 15-nerved, reticulate- 
veiny, conspicuously inflated and membranous after flowering. Corolla large 
and rather showy, with 4 short spreading lobes, the fifth and lowest lobe much 
longer and erect; tube broad, a hairy ring at base within. Stamens 4, some- 
what ascending; filaments naked; anthers somewhat approximate, the cells 
diverging. (Sphakos, the name of the Greeks for Sage, the plants of this genus 
having similar foliage.) 

1. S. calycina Benth. PrircHer Sacer. Erect, 3 or 4 ft. high, pubescent 
or even somewhat woolly; leaves very veiny or scarcely reticulated, broadly 
ovate to oblong-ovate, obtuse, dentate or serrate, the base entire and varying 
from cordate to acute, 2 to 4 in. long, the lower on petioles 4% in. long, the 
uppermost sessile; corolla white or pink-tinted, over 1 in. long; calyx with 
triangular-lanceolate lobes, in fruit ovoid-inflated, %4 to over 1 in. long; nutlets 
black, finely pubescent but smooth, elliptical in outline, nearly 2 lines long. 

Hillsides and cafons of the Coast Ranges: Vaca Mts.; Marin Co.; Mt. 
Diablo; Belmont; Monterey and southward to Southern California. May- 
June. On the higher ridges the leaves are small and very rugose. 

14. KOELLIA Moench. MouNntTAIN MINT. 

Glabrous or canescent perennial herbs with white flowers in densely crowded 
whorls, the whorls remote and leafy-bracted or the uppermost subtended by 
a pair of somewhat reduced leaves. Calyx oblong or tubular, its teeth equal. 
Corolla-tube little exceeding the calyx; upper lip almost entire; lower 3-cleft. 
Stamens 4, nearly equal. (Koelle, a German botanist of the 18th century.) 

1. K. californica (Torr.) Kuntze. Simple, erect, 2 to 3% ft. high; leaves 
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ovate to ovate-lanceolate, sessile, serrulate along the sides, the acuminate apex 
and rounded or cordate base entire, 3% in. long or less; calyx pubescent, the 
tips of the teeth very woolly exteriorly ; corolla sprinkled exteriorly with resin 
dots, its throat hairy —(Pycnanthemum californicum Torr.) 

Sierra Nevada and Coast Ranges. July-Aug. 

15. MONARDELLA Benth. 

Annual or perennial herbs, for the most part pleasantly fragrant. Flowers 
in heads; heads terminal on the stems or branches, subtended by bread in- 
volucral bracts, which are often more or less colored. Calyx tubular, narrow, 
15-nerved, the 5 teeth equal or nearly se. Corolla glabrous within, rose- 
purple, lavender or dull white; upper lip erect, 2-cleft, the lower 3-parted, all 
the lobes linear or narrowly oblong. Stamens 4, all fertile, strongly or 
moderately unequal, exserted, distant and straight. (Diminutive of Monarda, 
on account of its resemblance to that genus.) 

Annuals. 
Leaves entire; interior species or at least not of the seaward ranges. 

Bracts with strong transverse ribs from the midrib to the conspicuous marginal 
nerve, the spaces between the ribs silvery-scarious or transparent; corolla-tube 
ee 2 CRSESECE. So eave! abs sieeanip, ois 'a los “er clnjaiers aie eiela wus Sieicis eles da Jes 1. M. douglasi. 

Bracts whitish-scarious, the ribs converging toward the apex, at least in the inner 
bracts; corolla- tube much surpassing the calyx..............-.... 2. M. brewert. 

Leaves undulate; SEAL GASEASDCCIES tee aii ie aintniaiciae siole leis annnpardiameie ota ae the 3. M. undulata. 
Perennials. 

Leaves ovate to lanceolate, green on both faces, mostly serrate............ 4. M. villosa. 
Leaves rhomboidal to oblong, green on the upper, white on the lower face, entire.... 

5. M. viridis. 

1. M. douglasii Benth. Four te 10 in. high, nearly glabrous, loosely 
branched; leaves narrowly oblong or lanceolate, abruptly short-petioled, the 
whole about 1 in. long; heads on terminal or axillary peduncles; bracts ovate 
and ovate-lanceolate, cuspidate, with strong pinnate ribs which are confluent 
along the margin, the spaces between them silvery-scarious; corolla deep 
purple, the tube little exserted beyond the cuspidate triangular-lanceolate 
calyx-teeth. 

Gilroy Valley; Alameda and Contra Costa cos. Remarkable for its fen- 
estrate bracts. 

2. M. breweri Gray. Six in. high, finely scabrous-pubescent; leaves ob- 
long or narrowly ovate, short-petioled, the lower over 1 in. long; bracts broadly 
ovate, abruptly acuminate-cuspidate, whitish-scarious, the outer pinnately 7 
to 9-ribbed, the inner with the ribs parallel and converging to the point; 
calyx-teeth triangular-lanceolate, not cuspidate; corolla rose-color or rose- 
violet, the tube much surpassing the calyx. 

Corral Hollow (inner South Coast Ranges), ‘‘ plant very fragrant,’’ Brewer. 
M. LANCEOLATA Gray. Mustang Mint. Simple or sparingly branched above, 

%4 to 24% ft. high; bracts herbaceous, often turning reddish; calyx-teeth 
merely acute; corolla rose-purple, its lobes very long and narrow.—Sierra 
Nevada foothills and middle altitudes. M. CANDICANS Benth. Bracts ovate, 
with parallel greenish nerves and white-scarious margins; calyx-teeth white, 
acute, flowers white—Sierra Nevada foothills. M. LEUCOCEPHALA Gray. 
Very ‘similar to the last, but the bright white bracts are more nearly orbicular 
and the calyx-teeth are subulate, rough-hispidulous, and recurved.—Merced 
plains of the San Joaquin Valley. 

3. M. undulata Benth. Loosely branched, 5 to 9 in. high; stems reddish 
brown, puberulent; leaves thickish, oblong-oblanceolate or linear, obtuse, nar- 
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rowed at base, undulate-margined, 144 in. long or less; bracts villous, broadly — 
ovate or almost round, thin, and somewhat scarious, whitish or pinkish, obtuse 
or acute, without cross veinlets between the parallel nerves; calyx-teeth 
triangular, or somewhat oblong, not cuspidate; corolla rose-purple. 

Hills near the sea: Pt. Reyes, San Francisco and southward to Southern 
California. June. 

4. M. villosa Benth. Coyore Mint. Stems mostly simple, clustered, 
tough or somewhat suffrutescent at base, % to 11% ft. high; herbage finely 
pubescent; leaves green on both faces, round-ovate to lanceolate, entire or 
more commonly serrate, 1% to 1 in. long, on petioles 2 or 3 lines long; bracts 
ovate, foliaceous, pinnately veined; flowers purple to pink, or dull white. 

Coast Ranges on dry rocky hills; in typical form near the sea, San Fran- 
cisco, Monterey and Santa Lucia Mts. Varying greatly in pubescence, foliage 
and general aspect. Var. INTERIOR Jepson. Leaves coarsely few-toothed, the 
teeth sometimes salient; heads large—Vaca Mts. 

5. M. viridis Jepson. Suffrutescent, diffuse, the stems 2 or 3 ft. long; 
leaves rhomboidal to oblong-obtusish, narrowed at base to a slender petiole, 
the whole % to 14 in. long, bright green on the upper face, white-lanate on 
the lower; heads on long and almost naked peduncles; bracts thick; flowers 
lavender-color. 

Napa Range. 
16. LYCOPUS L. Water Horenounp. 

Perennials of low grounds or river marshes, similar to Mentha, but bitter 
and much less aromatic. Flowers small, white or whitish, in sessile capitate 
glomerules, apparently whorled, the upper axils flowerless. Calyx campanulate, 
4 to 5-toothed (naked in the throat). Upper lobe of corolla entire. Fertile 
stamens 2, the upper pair without anthers, the tips of the filaments in ours 
thickened. -Nutlets with thickened margins. (Greek lukos, wolf, and pous, 
foot, perhaps on account of the shape of the leaves in the original species.) 

Leaves petioled, irregularly and incisely toothed..................+0-. 1. L. americanus. 
Leaves: sessile, regularly; “S€rrate, «sot %s\sccc shel etelifotale'« e¥eleinlr. selec ails tale <) eis ates 2. L. sucidus. 

1. L. americanus Muhl. Stem erect, branching above, 2 to 3 ft. high, 
very acutely 4-angled, from creeping rootstocks, not bearing stolons; herbage 
nearly glabrous; leaves broadly or narrowly lanceolate, incisely toothed or 
laciniate-pinnatifid, narrowed at base into a slender petiole, 11%4 to 2 in. long; 
calyx-teeth acute; rudiments of sterile stamens conspicuous; inner angle of 
nutlet granulose at apex.—(L. sinuatus EII.) 

Lower Sacramento River; San Francisco. Sept.-Oct. 

2. L.lucidus Turez. Stems stoutish, not so sharply angled, perennial by 
stolons; leaves broadly or narrowly oblong, coarsely and ineisely toothed, 
sessile, the lower 3 in. long and “4 in. wide, the upper reduced; calyx-teeth 
attenuate-subulate. 

Salt marshes: Saisun; Benicia; San Francisco. Aug. 

17. MENTHA L. Mut. 

Very odorous perennial herbs, mostly with slender creeping rootstocks, 
usually tomentose or hairy and with rather small flowers in whor!s, which 
are either remote or spicate or capitate. Calyx campanulate or short-tubular, 
commonly 5-toothed, nearly regular, or bilabiate. Corolla with a short tube; — 
upper lip emarginate, scarcely or not at all larger than the 3-lobed lower 
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one. Stamens 4, erect and nearly equal. Nutlets smooth. (Ancient Greek 
name. ) 

Flower-whorls in the leaf axils, distinct. by 
Herbage commonly light green; branches leafy to the ends; calyx-teeth similar and 

PregnOe SISELY GG. oc Oe St aieige ain Cn emeie ale b oe eins Maielee are'e ole we 8a 1. Al. canadensis. 
Herbage somewhat grayish; leaves toward the end of the branches reduced and incon- 

spicuous; calyx-teeth dissimilar, the 2 lower lanceolate-subulate...... 2. M. pulegium. 
Flower-whorls in terminal spikes or some in the upper leaf axils. 

Leaves petioled; spikes thick, dense or little interrupted............... 3. M. piperita. 
Leaves sessile or nearly so; spikes slim, mostly interrupted.............. 4. M. spicata. 

1. M. canadensis L. TuLE-MINT. Perennial by suckers; stems often 
several ft. long, simple or much branched; herbage’ tomentose-pubescent, 
sometimes almost hoary, more commonly greenish; leaves oblong-lanceolate, 
sharply serrate, tapering at base into a petiole, 1144 to 2 in. long; whorls 
of flowers often shorter than the petioles of the leaves; calyx pubescent, its 
teeth 4 to 4%% as long as the tube-—(Hedeoma purpurea Kell. Micromeria 
purpurea Gray.) ; 
Common in marshes: lower Sacramento and lower San Joaquin; San Fran- 

cisco Bay. Aug.-Sept. Cymes sometimes raised out of the axils on peduncles. 
2. M. pulegium L. PENNyRoyAL. Stems 1 to 2 ft. long, erect or pros- 

trate and rooting at the joints; herbage pubescent with short white hairs; 
leaves elliptic- to oblong-ovate, serrate or entire, petioled, 4% to 1 in. long; 
whorls dense, the leaves smaller or inconspicuous towards the ends of the 
branches; 3 upper calyx-teeth triangular, acute; 2 lower lanceolate-subulate, 
ciliate-bristly. 

Introduced European mint: Sonoma Co.; Marin Co.; islands of the lower 
San Joaquin. 

3. M.piperita L. PEPPERMINT. Stems erect, strict and unbranched be- 
low the terminal inflorescence; herbage glabrous; leaves ovate-oblong to 
oblong-lanceolate, acute, sparsely and sharply serrate, distinctly petioled; 
spikes dense, scarcely interrupted; calyx resinous-glandular; corolla white 
with a pink tinge. 

Along streamlets in low fields: Berkeley; Haywards; Alvarado. Sept. 
Naturalized from Europe. 

4. M. spicata L. Spearmint. Similar to the preceding; leaves sessile 
or subsessile; flower-whorls crowded; spikes very narrow, leafless, commonly 
interrupted; calyx campaunulate, its teeth subulate, nearly as long as tube.— 
(M. viridis L.) 

Rather common in wet places: Berkeley; Napa Valley; Lake Co. Natural- 
ized from Europe. 

SOLANACEAE. NIGHTSHADE FAMILY. 

Ours herbs with alternate leaves. Flowers complete and regular. Ped- 
uncles terminal or axillary, bearing an umbel, cyme or panicle, or a solitary 
flower. Calyx 5-cleft or toothed, usually persistent. Corolla 5-lobed, the 
lobes valvate or imbricate and mostly plicate in the bud. Stamens 5, inserted 
on the corolla and alternate with its divisions. Ovary superior, 2-celled; 
style 1; stigma entire or sometimes 2-lobed. Fruit a berry or capsule.— 
Datura has a falsely 4-celled capsule. Nicotiana glauca is a soft-woody shrub. 
(A family distinguished on the whole by its poisonous or acrid properties; 
includes such cultivated plants as Chilies, Cayenne Pepper, Tomato, Potato, 
Ground Cherry, Bitter-sweet, Belladonna, and Petunia.) 
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Corolla tubular or funnelform; fruit a capsule. . OS 
Capsule 2-celled, smooth; flowers in a terminal panicle...........++.+++- 1. NICOTIANA. © 
Capsule falsely 4-celled, prickly; flowers solitary, very large.............. 2. DatTuRA. 

Corolla rotate; fruit a berry; flowers in umbels or cymeS.........+.ssc0e. 3. SOLANUM. 

1. NICOTIANA L. Tosacco. 

Heavy scented usually viscid-pubescent herbs (except one) with entire 
leaves and panicled flowers. Calyx persistent, more or less investing the 
fruit, 5-toothed or -lobed. Corolla funnelform or salverform, plicate and > 
somewhat imbricate in the bud. Filaments filiform, mostly included. Ovary 
2-eelled, with large and thick placentae. Fruit a smooth 2-celled capsule, 
septicidal, and the valves promptly 2-cleft at apex, thus seeming as if 4-valved. 

~ Seeds small, numerous. (Jean Nicot, 1530-1600, French diplomat and author 
of the most ancient dictionary of the French language, but more celebrated a 
as having introduced tobacco into France from Portugal.) 

Annuals; flower white. 
Cauline leaves sessile; calyx-teethyas long as tube; corolla-limb broad....1. N. bigelovit. s 
Cauline leaves petioled; calyx-teeth commonly short, 4 to % as long as tube; corolla- ' 

Vimb: narrows 62s occ ee minkt eee © uel Dini» (oleh age bagel me eek tee aie ee 2. N. attenuata. 
Shrub; flowers yellow; throat of corolla constricted under the narrow limb..3. N. glauca. _ 

1. N. bigelovii Wats. Stem simple at base and branched above, or 
branched near the base, 11% to 2 ft. high; herbage with glandular indument, 
very ill-smelling; radical leaves oblong-ovate, acute, petioled; cauline similar, 
sessile (the lower sometimes petioled), often contracted above the middle into 
a lanceolate apex, the uppermost lanceolate; flowers few, mostly remote along 
the branches; calyx with slender teeth as long as the tube; corolla-tube 1% 
in. long, the limb 1 in. wide; filaments unequally inserted high in the tube, 
glabrous; capsule obtuse, shorter than the calyx. 

Flood-plains of rivers and open valley floors from the North Coast Ranges 
and Sacramento Valley southward to Southern California. Flowers closing : 
during the day and opening in the evening. This and the next used by the 
Indians as a smoking tobacco; some of the tribes certainly cultivated it, 
this being their only strictly agricultural practice. 

2. N. attenuata Torr. Habit of the preceding; glandular-pubescent and 4 
odorous much as the preceding; lower leaves broadly ovate, the upper varying 
to narrowly lanceolate, all petioled; flowers many, disposed in clusters along 
and terminating the branches; calyx-teeth triangular-lanceolate, 4 or %4 the ¥ 
length of the calyx-tube, rarely subulate and as long; corolla-tube 1 in. long, bb: 
with narrow limb 3 to 5 lines in diameter; filaments equally inserted low down y 
in the tube, pubescent below the middle; capsule longer than the calyx, at 
least in the forms with short calyx-teeth. 
Common throughout California, especially towards the interior and south- ~ 

ward. July-Nov. Vespertine as the last. i 

3. N. glauca Graham. TREE Tosacco. Soft-woody evergreen shrub 6 
to 15 ft. high, very slender and loosely branching, with glabrous and glaucous 

° herbage; leaves ovate, entire, 8 in. long, on petioles 4 in. long; uppermost 
leaves reduced, ovate to oblong; flowers in terminal panicles; calyx unequally 
5-toothed, 1% in. long; corolla 1144 in. long, its tube dilated above summit 
of the calyx, the stamens inserted at this point; throat of corolla constricted 
just below the short shallowly 5 (occasionally 4)-lobed limb; anthers and 
stigma in throat of corolla; ovary seated on a yellowish disk; capsule oblong, 
1% in. long. 

| Introduced from southern South America and becoming common in waste 
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places about interior towns and along the flood-beds of interior streams: Alamo 
Creek; Napa Valley; south to the Little Sur River, thence east to the Arroyo 
Los Gatos near Coalinga and throughout the San Joaquin. Herbage more 
or less poisonous to cattle. 

2. DATURA L. THoRN-APPLE. 

Coarse rank-smelling herbs. Leaves large, ovate, mostly sinuate-dentate, 
petioled. Flowers large, solitary on short peduncles in the forks of the 
branching stem. Calyx tubular, 5-toothed, in our species at length cutting 
through near the base, the lower part persisting as a collar or rim beneath 
the capsule. Corolla funnelform with ample limb, convolute-plicate in the 
bud. Stamens included; filaments long. Stigma bilamellate. Capsule prickly 
or spiny, 4-valved from the top or the valves indefinite. The placentae project 
from the axis into the middle of the cells and connect with the walls by a 
partition imperfect at the top and thus form a falsely 4-celled ovary and 
capsule. (The Hindoo name, dhatura.) 

Calyx not prismatic, tubular; corolla large (6 to 8 in. long); capsule nodding on the short 
recurved pedicel, indefinitely valved or bursting irregularly, the subtending persistent 
Berean He reales LOLA mere cine ote om crete ale! o15 s)ais\o He a alge Salers o/s.5-a's 1. D. meteloides. 

Calyx prismatic; corolla small (4 in. long or less); capsule erect, definitely 4-valved, the 
subtending persistent base of the calyx reflexed. 

Reet pepe. prickles Sabequale ..-.2c). coc csc cee ce ces cseenvcavsenneescet. LD. tatula. 
Caroll whites prickles very Mnequal si... 2 snls ss acc ae cas ests eees 3. D. stramonium. 

1. D.meteloides DC. TotcuacHa. Erect branching plant, 2 or 3 ft. 
high; calyx with 5 lanceolate teeth; corolla white, tinged with violet, its 
limb 3 to 6 in. wide, provided with 5 slender teeth 144 to *%4 in. long; anthers 
white, 6 lines long; capsule globose, 1 in. long, densely prickly, indefinitely 
valved or bursting irregularly, the calyx-rim rotate about base of the capsule; 
prickles short (often only 2 lines long), dilated and pubescent at base; seeds 
2 lines long, light-colored, flat, smoothish, with a cord-like margin. 

Sandy valley lands; Sacramento Valley to Southern California, thence east- 
ward. The active poison was used by some of the native tribes, the whole 
plant being ground up and mixed with water to form a drink. 

2. D.tatula L. Purpre THorN-ApPLE. Plants 1 to 2 ft. high; stems 
purplish; corolla purplish. 3 to 4 in. long, the limb 2 in. wide or less; anthers 
purple, 2 lines long; capsule ovoid, with many very stout subequal prickles; 
calyx-rim reflexed from base of capsule; seeds thickish, brown, finely pitted 
and ruyose, or with umbilicate markings. 

Naturalized from Tropical America; not common but widely distributed: 
Russian River, Monterey, San Bernardino. More or less poisonous. 

3. D.stramonium L. Srramonium. Similar to the preceding, but the 
stems greenish and the flowers white; capsule with few prickles, the lower 
much shorter than the very stout upper ones which are *4 in. long. 

Introduced and widely distributed but not common. Poisonous. 

3. SOLANUM L. NIGHTSHADE. 

Herbs or sometimes suffrutescent. Flowers in umbels on short lateral or 
terminal peduncles. Calyx 5-parted. Corolla rotate, 5-lobed, with scarcely 
any tube. Anthers almost sessile, lightly connate into a cylinder surrounding 
the style, opening by a small pore at the apex or longitudinally dehiscent. 
Fruit a berry with several seeds. (Latin name of the Nightshade, from 
solamen, quieting.) 
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Annual; peduncles longer than the pedicels; corolla small, SClelh sss vd Sai siete 1. S. nigrum 
Perennial; peduncles much shorter than ‘the pedicels or almost none; corolla large a 

5- angled or -lobed, with greenish glands at base. . 
More or less suffrutescent; pubescence tomentose, of branched hairs..2. S. umbelliferum. — 
Herbaceous or nearly so; pubescence viscid, of simple hairs.............. 3. S. xantii, 

1. §S. nigrum L. var. douglasii Gray. BLack NicHTsHADE. Low spread- — 
ing annual often several ft. across, dark green and glabrous, more or less 
conspicuously scabrous on the angles of the stem; leaves elliptic-ovate, acute, — 
narrowed to a petiole, entire, toothed or angulate-sinuate, 1 to 3 in. long or © 
the very lowest 5 in. long; corolla small, whitish, aging to purplish, 2 to 3 — 
lines broad, its segments oblong-lanceolate and ciliolate toward the apex; 
filaments and style pubescent; fruiting peduncles 1% in. long or more, bearing 
3 to 5 berries on more or less recurved pedicels; berries blue-black, nearly as 
large as peas, poisonous. 

Waste ground, commonly in shade or in moist places, flowering through the 
summer into early winter. One or 2 flowers of a cluster sometimes have 
only 4 stamens. Plants from the south (Monterey to Southern California) 
have corollas 5 lines wide. 

S. TUBEROSUM L., the Common Potato, with leaves pinnate and large and 
minute leaflets intermixed, is occasionally found beyond the boundaries of 
cultivated fields. 

2. S. umbelliferum Esch. Briur Wircu. More or less suffrutescent, 2 to 
3 ft. high, the stems deep green, mostly 5-angled or -ridged; herbage finely 
pubescent-tomentose, the hairs branched; leaves elliptic-ovate, rarely pinnatifid 
at base, 1 to 2 in. long or less, thickish, on petioles 2 to 3 lines long; peduncles 
short or almost none; pedicels 4 to 8 lines long; calyx 5-lobed; corolla blue, 
sometimes white, 10 lines broad, shallowly 5-lobed with 5 pairs of greenish 
glands near the base; anthers 2 lines long, the filaments merely evident; 
berry when fully ripe, ” dull white with a greenish zone toward the base, 4 to 
8 lines in diameter. 

Hill country of the Coast Ranges, especially along gulches or in cafions 
toward the coast (apparently not in inner Coast Ranges); Sierra Nevada foot- 
hills. May-June, but often flowering all the year. 

3. S. xantli Gray. Stems herbaceous, several to many from a perennial 
base, erect or decumbent, mostly simple, slender and sparsely leaved, 1% to 
2 ft. long; pubescence somewhat viscid and of simple hairs; leaves thinnish, 
elliptic-ovate, at base obtuse, truncate or subcordate, on petioles 5 lines long 
or less; flowers few in an umbel, light azure or fading darker blue, 5 to 6 
lines in diameter. 

Vaca Mts. to Southern California, where common, the flowers a full inch 
in diameter; also in the Sierra Nevada at middle elevations. Mar.-May. 

SCROPHULARIACEAE. Fiawort FAmMILy. 

Ours herbs excepting Diplacus and some species of Pentstemon and Cas- 
tilleia. Leaves simple, entire or toothed, rarely parted or pinnatifid. Flowers 
complete. Stamens 4, in 2 pairs (one pair shorter than the other), or one 
pair sterile, or stamens 2 only, always inserted on the corolla. Verbaseum has 
5 perfect stamens and in several genera the fifth stamen is present as a sterile 
filament or rudiment. Corolla commonly bilabiate (sometimes nearly regular 

and 4 or 5-lobed); upper lip 2-lobed or with a snout-like, hooded or hooked 
prolongation (galea); lower lip 3-lobed, frequently d-saccate. wep syn- 
sepalous or sometimes chorisepalous. Ovary superior, 2-celled; style 1; stigma 

2-lobed or entire, Fruit a 2-celled, 2-valved capsule, with septicidal or locu- 
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licidal dehiscence, or opening near the apex by pores; seeds numerous or often 
few, with a minute mostly straight embryo in abundant endosperm.—An 
important family biologically, the species in California numerous, and many 
of them the showiest of West-American plants. All of the Californian genera 
are represented in the region of San Francisco Bay save the monotypic annual 
Mohavea, of the Mohave Desert; this allied to Antirrhinum but fertile stamens 
only 2. Few extra-limital species are here noted, since as a whole they are 
to be recognized only by critical marks. 

A. Leaves alternate; anther-bearing stamens 5. 

Corolla nearly regular, rotate, with short tube; filaments (or some of them) very hairy.. 
1. VERBASCUM. 

B. Leaves opposite, or the upper sometimes aliernate; anther-bearing stamens less than 5. 

Corolla with a spur or sac at base of tube on lower side, often with a prominent palate 
nearly closing the throat; stamens 4, all with anthers; capsule opening by pores 
or chinks near the apex. 

Corolla-tube with a sac at base; palate closing the throat............2. ANTIRRHINUM. 
Corolla-tube with a spur at base; palate seldom closing the throat........... 3. LINARIA. 

Corolla without spurs or sacs at base of tube, bilabiate to nearly regular; upper lip not 
galeate; capsule valvate. 

Stamens with anthers 4; fifth stamen present as a sterile filament, scale, or mere gland. 
Annuals; fifth stamen present as a rudiment or gland. 

Corolla strongly declined, strongly bilabiate; middle lobe of lower lip folded 
lengthwise into a sac enclosing the stamens and style......... ...-4. COLLINSIA. 

Corolla minute, little declined, the lobes rotately spreading; some cauline leaves 
PEATE TGS CIWAEICR! ASE NPAT SCRE) oo kis craigs te'u,e ote Sia Sore = ainlcva cio sie ae abide sine 5. TONELLA. 

Perennials. 
Corolla short, inflated, with 4 lobes erect and 1 reflexed; sterile stamen adnate to 

ee Ee Se ee eer er ee ei a ew 
Corolla tubular, from strongly to obscurely bilabiate; sterile filament conspicuous, 

MPT CCM AlINO See UPTIME GHES (foie eis ixio 0s oodc 6 o oS 5 ie 2c mieten 7. PENTSTEMON. 
Stamens 4, all with anthers (except no. 10); fifth stamen wholly absent. 

Calyx 5-toothed. 
Corolla tubular or funnelform, often elongated. 

Calyx 5-angled, plicate-carinate or prismatic. 
RUIAGE ls ect al taat a ce oe ote Ae ben a nisie op's bo wwe aha we et ee 8. DrpLacus. 
SE Serie he aaa! Rae Ms Sin a ae om wine 26 aba keh Sh ag aad ele Bier 9. MIMULUS. 

Calyx not prismatic, slightly 5-sulcate; stamens 4, 2 fertile; annual.......... 
10. MIMETANTHE. 

Corolla open-campanulate; stems creeping, bearing tufts of leaves and fiower-scapes; 
SPMMMIIORNING 5, ANMENEME HC Rart ts to Re an oon 5 ing Pas we eines a a a 11. LiMoseELta. 

Calyx of 5 almost distinct sepals; stems creeping; perennial........ 12. MonnierRa. 
Stamens with anthers 2; sterile pair present or none; corolla little or not at all 

bilabiate. 
Calyx of 5 almost distinct sepals; corolla tubular. 

Corolla-lips nearly equal; sterile filaments short or none..........-. 13. GRATIOLA. 
Lower lip of corolla larger than upper; sterile filaments forked...14. ILysANTHEs. 

Calyx 4-parted; corolla 4-lobed. 
Stamens 4, 2 sterile; corolla broadly campanulate; leaves in a radical tuft...... 

15. SYNTHyYRIS. 
Stamens 2; corolla subrotate; leaves mainly cauline................. 16. VERONICA. 

C. Leaves alternate; stamens 4 (2 in some Cordylanthi), all anther-bearing. 

Corolla tubular, strongly bilabiate, upper lip narrow, concave or galeate and enclosing 
the stamens and style. : 

Calyx tubular, laterally compressed, cleft before and behind, the lobes entire or 2-cleft: 
upper lip of corolla long and narrow, very much longer than fhe very small 
3-toothed lower lip; bracts mainly with colored tips; ours perennials except one.... 

17. CASTILLEIA. 
Calyx tubular-campanulate, 4-cleft; upper lip (galea) of corolla similar to no. 17, but 

not so greatly or not at all exceeding the inflated 3-saccate lower one; bracts with 
or without colored SARS OURS AMIS. in oh nn crn a sna sac gead ok 18. ORTHOCARPUS. 

Calyx spathe-like, of 2 distinct leaf-like divisions (or the upper division wanting) ; 
corolla-lips of nearly equal length; bracts never colored, annuals............ 

19. CoRDYLANTHUS. 
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Calyx narrowly campanulate, 2 to 5-toothed, the orifice often oblique; corolla with © 
narrow tube, strongly bilabiate; upper lip (galea) long, arched; lower lip of 3 
small lobes; bracts purple or with foliaceous (green) tips; perennials.......... ‘ 

20. PrepicuLaris. 

1. VERBASCUM L. MULLEIN. 

Usually biennial herbs with tall virgate stems and alternate leaves. Flowers | 

1. V.thapsus L. Common MULLEIN. Stout, densely woolly, 3 to 6 ft. 
high; radical leaves 6 to 12 in. long, obovate-lanceolate or -oblong; cauline 
leaves oblong, entire or crenate, crowded, the stem winged by their very 
decurrent bases; flowers in a very long dense simple spike; spike 1 ft. long 
or more, and 144 in. thick, sometimes with one to several short spikes at 
base; lower filaments mostly naked. 

Stream beds of interior water courses, or waste places about old dwellings: 
North Coast Ranges; very common in the Sierra Nevada. Naturalized from 
Europe. June-Aug. 

2. V. blattaria L. Mors Muutein. Slender, 2 to 4 ft. high; herbage 
green and glabrous, or the inflorescence glandular-pubescent; leaves not, decur- 
rent, 4 in. long or less; upper leaves ovate or ovate-lanceolate, dentate, cor- 
date-clasping; lower leaves oblong, more coarsely toothed or pinnatifid, the 
basal ones narrowed to a short winged petiole; flowers yellow or white, 1 in. 
broad, in a long loose simple raceme; pedicels longer than the calyx; filaments 
all bearded with violet woolly hairs. 

Introduced from the Old World: St. Helena; Redwood Peak (Zoe, iv, 156) ; 
lower San Joaquin; Lake Co.; and Sierra Nevada foothills, 

2. ANTIRRHINUM L. SNAPDRAGON. 

Annual or perennial herbs with the lower leaves opposite and the upper 
leaves alternate. Corolla gibbous or saccate at base on lower side; palate 
closing the throat. Capsule dehiscing by pores at the base of the style; style 
(in our species) persistent and often deflexed. (Greek anti, like, and rhinon, 
nose, because of the snout-like flowers.) 

Leaves linear; sepals %-the length of the corolla.... cc. s.0s..5cekereuae 1. A. virga. 
Leaves lanceolate; sepals equaling or shorter than the corolla........2. A. glandulosum. 

Annuals; branches or peduncles disposed to be prehensile. 
Peduncles about 1 line long; branchlets slender or filiform, at length twisting...... 

3. A. vagans. 
Peduncles. 2 to.3 in: long; filiform, #prehensiles:... 2 sine etdeeie a> ata es 4. A. strictum. 

1. A. virga Gray. Erect with many virgate stems from a perennial base, 
2% to 5 ft. high, glabrous; leaves linear, 2 to 34% in. long, sessile; flowers 
red-purple in a mostly secund raceme, with subulate bracts; sepals ovate, acute, 
moderately unequal, seareely half the length of the corolla; corolla 6 to 7 lines 
long, the sac at base mammaeform; lower pair of filaments dilated at apex, 

all geniculate at the very base and all hairy, especially at the geniculation 

4 

ephemeral, in spikes or racemes. Calyx 5-parted. Corolla rotate, with 5 nearly 
equal segments, ours commonly yellow. Stamens 5, all with anthers; all of 
the three posterior filaments woolly-bearded. Stigma undivided or bilamellate. 
Capsule septicidally 2-valved, the valves cleft at apex and the septa parting 
from the persistent axis, releasing many pitted or roughened seeds. (Cor- 
rupted from Barbascum, the old Latin name.) 

Plants “wery»-woolly) flowers) sessile. cjciaz. << .o1. ces «elec oie ten Mt asrerete meee es 1. V. thapsus. 
Plants’ with green herbage; flowers pediceled iA: ai< sim eis seheteieieoiciolsinatatsteione 2. V. blattaria. 
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or knee; capsule dehiscing by pores at the base of the style; seeds with the 
longitudinal wing-like ridges fimbrillate. 

High remote ridges of the Coast Ranges: Santa Lucia Mts., Jepson; Caz- 
adero, Carruth; Howell Mt.; Mt. St. Helena; Lake and Mendocino cos. In- 
dividuals rare, growing in chaparral or chamise; the known stations few. 
June. 

2. A. glandulosum Lindl. Stem stout, branching, 3 to 5 ft. high, very 
leafy; herbage glandular-pubescent; leaves lanceolate, sessile, gradually di- 
minishing into the bracts of the inflorescence; bracts equaling or shorter than 
the oblong tube of the corolla; sepals oblong-lanceolate, unequal; ‘‘ filaments 
all moderately dilated upwards. ’’ 

Mt. Hamilton (ace. to Greene); Santa Cruz, and southward. 
3. A. vagans Gray. At first simple and erect, at length branching and 

very diffuse, the branches % to 1% ft. long; branchlets slender or filiform, 
more or less twisting and disposed to be prehensile; leaves ovate, mostly 3 to 
5 lines long, or oblong to lanceolate and mostly 4 to 1 in. long, petioled, 
the uppermost (especially those of the prehensile branchlets) reduced and 1 
line long or less; calyx-segments very unequal, linear, except the large upper- 
most one; this oblong or elliptic-oblong, nearly equaling the tube of the lght 
purple corolla; corolla 5 to 6 lines long; filaments dilated at apex; style 
slender, as long as the capsule; seeds muriculate-roughened. 

Dry open wooded hills or in cafions of the Coast Ranges from Mt. Hamil- 
ton northward to the Oakland Hills, Sonoma Co. and Vaca Mts. Common 
on the higher hills and often abundant. July-Sept. Var. BREWERI Jepson. 
Slender and less diffuse, with smaller corolla (3 lines long) considerably 
exceeding the less unequal sepals——Napa Valley to Clear Lake and northward 
(A. breweri Gray). Var. BOLANDERI Gray. Rather widely spreading, the 
branches 14 to 20 in. long, sparsely hispid with gland-tipped hairs; leaf-blade 
11% in. long or less, ovate (those of the filiform branchlets orbicular), the 
lower on petioles 8 lines long, the upper on petioles about 114 lines long; 
upper sepal very large, elliptic-oblong, nearly as long or distinctly shorter 
than the tube of the 1% in. long corolla——Redwood region, Marin Co. 

4. A. strictum (H. & A.) Gray. Erect nearly simple glabrous annual, 
1 to 2 ft. high, often climbing by tortile filiform peduncles; lowest leaves 
ovate-lanceolate, the upper becoming linear or the floral ones filiform and 
much shorter than the peduncles; calyx-segments linear-lanceolate, little un- 
equal; corolla violet-purple, 5 lines long, the hairy prominent palate nearly 
closing the throat; fruiting calyx about equaling the crustaceous capsule, this 
tipped with a straight (not deflexed) style of equal length. 

South Coast Ranges: Santa Inez Mts. northward to Arroyo Grande, Los 
Gatos (Muhl., iii, 118), and Mt. Tamalpais. Rare in our region. Apr.-May. 

3. LINARIA Juss. 
Annual or perennial herbs. Lower leaves opposite and the upper alternate, 

entire in ours. Flowers in bracteate racemes, or solitary and axillary. Calyx 
5-parted. Corolla bilabiate, more or less tubular, personate and with a spur 
at base on the lower side; upper lip erect, middle lobe of lower smallest. 
Stamens 4. Capsule dehiscing below the summit by 1 or 2 simple or lacerate 
perforations or chinks, many-seeded. (Name derived from Linum, Flax.) 

Peat OGM INO Al eNO WETS DIME. 2!s/o ass 2'eieles dd Gielsidia a delerche's a'dle alice 6: 0 1. L. canadensis. 
Perennial; flowers yellow 2, L, vulgarts. SCPSTEP SC EH OROSSESPPtGeeeacesevevseecbdesbhesesesaesees takde 

1, L. canadensis Dum. Toap FLax. Annual or biennial; flowering stems 
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one or several, erect, 6 to 18 in. high, with linear mostly alternate leaves, oe 
those of the ‘procumbent radical shoots broader and oftener opposite or | 
whorled; flowers in a raceme; pedicels erect, not longer than the slender curved 
spur of ‘the blue corolla. 

Sandy soil, rather uncommon: Palo Alto; San Francisco; Alameda; Oak- 
land; Mt. Tamalpais; Lake Co.; College City, Colusa Co.; French Camp. 
Mar.-Apr. 

2. L. vulgaris Mill. Burrer-anp-EcGs. Perennial, erect, 1 to 2% ft. 
high; leaves linear, very numerous; flowers yellow in a terminal dense raceme; 
corolla (including the slender spur) 1 in. long or more. 

Introduced in a few places: Berkeley; Pt. Reyes; Valley Ford. 

4. COLLINSIA Nutt. 
Annuals with opposite leaves. Flowers whorled, forming a raceme, or axil- 

lary and seattered. Calyx campanulate, 5-cleft. Corolla declined (the proper 
tube very short and the abruptly expanded or gibbous throat forming an 
angle with it), deeply bilabiate; upper lip 2-cleft, with erect lobes; lower lip 
larger, 3-lobed, the middle lobe conduplicate or keel-shaped and enclosing the 
4 declined stamens and style. Filaments long and filiform, the lower pair 
inserted higher on the corolla than the others; the gland at base of corolla 
represents the fifth stamen. Capsule septicidal, the valves soon 2-cleft. (Zac- 
cheus Collins, American botanist, of Philadelphia, 1764-1831. Species variable. 
The corolla is a striking imitation of the papilionaceous type.) 

Filaments with the upper pair bearded, the lower pair glabrous. 
Flowers long-pediceled (some or all the pedicels much longer than the flowers), solitary, 

or‘the upper.in) whorls; of ‘two. Or threes: . «<5. < na clsicicse eenie 1. C. sparsiflora. 
Flowers short-pediceled or almost sessile, crowded in whorl-like clusters, the lowest 

subtended by leaves, the others by bracts. 
Herbage staining brown; upper lip of corolla commonly destitute of crests or trans- 

verse ridge; flowers yellowish or whitish, usually with purple markings........ 
2. C. tinctoria. 

Herbage not staining; upper lip of corolla with a low transverse ridge at its junction 
with the throat. 

Corolla rose-purple or violet, the upper lip paler or whitish; calyx-lobes commonly 
lanceolate; actte se ct Cas vc ste crs lrebioe ocelretaeiue a rte mcr reltenstae ,...3. C._ bicolor. 

Corolla white or nearly white, the lower lip lilac or purple tinged; calyx-lobes 
oblong, .ODtUSE. . 26, <xpie R's < cla > vig Cee eRe es i Petey Gh eae eee ee 4. C. bartsiaefolia. 

Filaments all glabrous; upper lip of corolla with a jagged wing-like crest at base of lobes 
or with a pair of prominent callous teeth on each side; flowers in whorls of 2 to 4, 
the pedicels’ sometimes\.as long .as' the cali... 2% 5.20. oe nie ee oteiekes ard 5. C. greene. 

1. C. sparsifiora F. & M. Slender, branched from near the base, com- 
monly about 6 in, high; herbage reddish; lowest leaves elliptical, 3 lines long, 
with 1 or 2 teeth on each side, on petioles nearly as long, the upper oblong 
to linear, twice as long or more and becoming gradually sessile; corolla 4 to 
6 lines long; upper lip bluish or sometimes yellowish at base, purple-dotted 
at throat, hardly shorter than the lower lip; lateral lobes of lower lip purple; 
upper lip with an evident transverse ridge or crest; keel sometimes yellowish 
externally, more or less pilose-pubescent ; upper pair of filaments pubescent on 
the upper side; gland conical or somewhat elongated; seeds concave on one 
side and convex on the other, acutely margined, about 2 in each cell. 
Common in low fields or in wet places on hillsides. Coast Ranges, Sierra 

Nevada foothills and Southern California. Healdsburg; Napa Co.; Lake 
Co.; Oakland Hills; San Francisco; Santa Cruz Mts.; Martinez; Chico,  Apr.- 
May. 

2. C, tinctoria Hartweg. Stems stoutish, simple or diffusely branching, 
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1 to 2 ft. long; herbage glandular-viscid above, at least on the branches, and 
imparting a brownish stain; lower leaves oblong to lanceolate, with short 
petioles, the upper ovate or triangular-lanceolate, sessile by a broad or subcor- 
date base, serrate or entire; corolla white to yellowish, bent below the hori- 
zontal a trifle; upper lip very short, with 2 transverse purple lines; lower lip 
with longitudinal pencilings or lines; throat very strongly saccate-ventricose, 
forming a right angle with the tube; seeds small, smoothish. 
Wooded hillsides, mostly rare in the Coast Ranges: Mt. Diablo (Erythea, 

i, 177); Kenwood; Howell Mt.; Calistoga; Mark West Creek; Noble’s, be- 
tween Skaggs and Stewarts Pt., W. C. Morgan. Common in the Sierra Nevada 
foothills. June. Gives an iodine-like stain to the hands. 

3. C. bicolor Benth. CHINESE Houses. Simple or branching from the 
middle, % to 1% ft. high, glabrous or finely pubescent and often viscid above; 
leaves broadly oblong, or the upper narrowed from the broad base to the 
apex, serrulate, 2 in. long or less; pedicels shorter than the oblong-acute or 
lanceolate calyx-lobes; corolla rather less than 1 in. long, with lower lip violet 
or rose-purple, the upper lilac or white, a little shorter than the lower, the 
lobes recurved-spreading and with low but distinct crests at the point of 
junction with the tube; saccate throat very oblique to the tube, bristly within, 
usually with 3 longitudinal purple lnes beneath each lobe of the upper lp; 
whole corolla sometimes varying to white; gland conical; seeds reticulate- 
rugose, about 6 in each cell. 

Very common in the edges of woods: Coast Ranges; Sierra Nevada; South- 
ern California. Apr.-June. 

4. C. bartsiaefolia Benth. Nine in. high or less, finely puberulent and 
often glandular; leaves thickish or even fleshy, ovate or ovate-oblong to 
linear, about 1 in. long; fiower-clusters 2 to 5; calyx usually white-villous, its 
lobes broad and obtuse; corolla whitish, the lower lip tinged with lilae or 
purple, less declined than in no. 3, the upper lip with few purple lines or 
dots above, about the length of the curved gibbous throat, with a transverse 
callous crest or ridge at its origin; lateral lobes of the lower lip often emar- 
ginate or obcordate; upper portion of throat of corolla pubescent inside; 
upper pair of filaments bearded on the upper side to the middle or above; 
anthers with divergent lobes; gland sessile and elongated; seeds 2 in each 
cell (Gray) or as many as 15 to 20 (Hall). 

Sands near the seashore: Ft. Bragg; San Francisco and southward to 
Southern California. Also at Antioch. Apr.-June. 

5. C. greenei Gray. Slender, diffusely branched, 6 to 8 in. high, gland- 
ular-puberulent; leaves linear, or tapering to apex, entire or obscurely dentate; 
pedicels sometimes as long as the calyx; corolla deep azure-blue; upper lip 
much shorter than the oblong throat, about half the length of the lower, and 
very prominently wing-crested or toothed at its origin; lateral lobes of lower 
lip small; gland small; filaments glabrous. 

Rocky places in the North Coast Range mountains: Geysers, Sonoma Co.; 
Black Butte, Mendocino Co.; Blue Lakes grade. June. 

5. TONELLA Nutt. 

Slender branching annuals. Leaves opposite, entire, dentate or ternately 
divided. Flowers small, almost like those of Collinsia. Corolla scarcely de- 
clined, only slightly bilabiate, the lobes subrotately spreading and not obviously 
dissimilar. Fifth stamen represented by a small gland. Seeds 1 to 4 in each 
cell. (Origin of name unknown.) 
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1. T. tenella (Benth.) Heller. Branches almost filiform, 6 in. high; leaves — 
heteromorphic, the lowest rotund to ovate, entire or with deep notch at 
on each side near the apex, 2 to 4 lines long, on petioles longer than the 
blade, the upper palmately 3-parted or -divided into oblong segments, the — 
middle segment longest; bracts entire, shorter than the pedicels; pedicels 
in 2s or 3s, as much as 1 in. long; corolla minute, little exceeding the calyx, — 
white or very pale blue, the lobes of some of them purple-dotted; capsule | : 
exceeding the calyx; seeds 1 to each cell—(T. collinsioides Nutt. ’ Collinsia 7. 
tenella Benth.) 

Seemingly uncommon within our limits, but easily overlooked: Mt. Hamil- 
ton (Erythea, i, 94); Los Gatos; Sonoma; Humboldt Co. and northward to ; 
Oregon. 

6. SCROPHULARIA L. Ficworr. 

Rank perennial herbs with opposite leaves. Flowers small, dull reddish, 
cymose, the cymes disposed in a narrow terminal panicle. Calyx 5-parted 
into broad rounded lobes. Corolla with a somewhat globular tube, the two 
upper lobes longer than the two lateral, all erect except the short deflexed 
lower one. Stamens with anthers 4, the fifth sterile and adnate to the tube 
of the corolla, appearing like a scale under the upper lip. Capsule septicidal, 
many-seeded. (Latin scrofulae, the plant a one-time remedy for scrofula.) 

1. §S. californica Cham. Tall, 3 to 6 ft. high, glabrous except the finely 
glandular-pubescent inflorescence; leaves ovate, cordate at base, serrate or 
incised-serrate; corolla about 4 "lines long, with a nectar-disk at base of 
flower. 
Common in moist places, mostly along gulches in the hills: Coast Ranges; 

Sierra Nevada; Southern California. May-June. Var. FLORIBUNDA Greene has 
the panicle with very flexuous branches and grows along rock outcroppings: 
Pellejo Hills (Solano Co.) and elsewhere. 

7. PENTSTEMON Mitch. 

~ Perennial herbs or suffrutescent plants of hilly districts. Leaves opposite, 
the upper sessile. Flowers mostly showy, in racemes, panicles, or cymes. 
Calyx 5-parted. Corolla tubular and often inflated, the limb either slightly 
or strongly bilabiate; upper lip 2-lobed, the lower 3-cleft. Stamens with 
anthers 4, declined at base, ascending above; fifth stamen represented by a 
conspicuous sterile filament which is often dilated or bearded. Capsule sep- 
ticidal (the valves cleft at apex through the persistent base of the style), 
many-seeded. Seeds angled. (Greek pente, five, and stemon, stamen.) 

Anthers densely woolly: corolla redo. tenis ce cca pla ae eiew ie eee 1. P. newberryi. 
Anthers glabrous. 

Sterile filament bearded. 
Corolla scarlet, 1 in. long; sterile filament bearded its whole length..2. P. corymbosus. 
Corolla purplish and yellowish, 42 in. long; sterile filament bearded a apex only.. 

3 P. lemmonii. 
Sterile filament naked. 

Corolla bright vermilion, tubular-cylindric................. 4. P. centranthifolius. 
Corolla blue or purple, tubular at base, ventricose-funnelform above............ 

5. P. heterophyllus. 

1. P.newberryi Gray var. sonomensis Jepson. Stems 8 to 12 in. high 
from a woody base; leaves coriaceous, orbicular to round-ovate, about 7 lines 
long, serrulate, rarely inclined to be entire; racemes sessile; sepals narrowly 
lanceolate; corolla bright red, 1 to 14% in. long, with nearly equal and not 
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widely spreading segments; lower lip with two densely bearded folds; anthers 

slightly exserted, densely woolly; sterile filament bearded at apex. 
Among rocks of the North Coast Ranges: Hood’s Peak; Mt. St. Helena. 

May. The species is found in the high Sierra Nevada. 
2. P.corymbosus Benth. Stems 12 to 16 in. high, arising from de- 

pressed shrubby evergreen mats, glabrous except the glandular-pubescent in- 
tlorescence; leaves oblong, acute at both ends, % to 114 in. long, denticulate or 
entire, short-petioled; flowers in terminal corymbs; sepals linear or somewhat 
narrowed above; corolla tubular, 1 in. long, scarlet, bilabiate; lower lip 
abruptly spreading, 3-parted into oblong lobes; upper erect, 2-cleft; filaments 
all pubescent at the very base, the sterile one bearded its whole length on 
one side. 

Rocky ledges and cliffs of the higher Coast Ranges: Mt. Hamilton; Mt. 
Diablo; Santa Cruz; and northward to Elk Mt. (Lake Co.) and Mt. Shasta. 
July-Aug. 

3. P.lemmonii Gray. BusH BEARD-TONGUE. Of erect bushy habit, 2 
to 4 ft. high, with vigorous herbaceous glaucous stems from a woody base, 
rather remotely leaved; leaves light green, ovate or ovate-lanceolate, acute, 
11% in. long or less, sparsely serrulate; sepals narrowly ovate, acuminate; 
corolla purplish and dull yellow, small (1% in. long), with short tube, cam- 
panulate dilated throat and spreading lips; sterile filament strongly bearded 
on one side of the curved apex; capsule 2 lines long. 

North Coast Range cafons along streams: Vaca Mts. northerly to Siskiyou Co. 
and northwestward. Also in the Sierra Nevada: Bear Valley (Placer Co.) 
and northward. Aug.-Sept. 

4. P. centranthifolius Benth. ScarLeT BuGLER. Herbaceous, glaucous, 
1 to 3 ft. high; leaves ovate to oblong-lanceolate, 1144 to 2% in. long, with 
subcordate clasping base; pedicels slender, 144 in. long or less; sepals round- 
ovate; corolla about 1 in, long, bright vermilion, tubular, hardly bilabiate, 
the segments nearly equal, except that the two upper are united higher; sterile 
filament naked; capsule 6 or 7 lines long, including the persistent portion 
of the style. 

Coast Range cliffs: Vaca Mts. to Monterey and southward to Southern 
California; also on the Antioch sandhills. Apr. 

5. P. heterophyllus Lindl. Minutely puberulent; of bushy or tufted 
habit, the stems erect or ascending, many from the base, 1 to 1% ft. high; 
leaves linear to lanceolate or broader, 114% in. long or less; sepals ovate, 
acuminate; corolla rather abruptly ventricose-dilated above the narrowly 
tubular base, 1 to 1% in. long, blue or purple; upper lip short, more or less 
reflexed, lower longer, spreading; sterile filament naked. 

Open places in the Coast Range hills, or even in stream beds, rather com- 
mon. May-June. Mostly with reddish stems. Also distinguishable by its 
sagittate or horseshoe-shaped and ciliate anthers which dehisce from the apex 
only to the middle (subgenus Saccanthera), the preceding species with divar- 
icate or divergent anther cells, which dehisce their whole length or nearly 
(subgenus Eupentstemon). 

8. DIPLACUS Nutt. 
Evergreen glutinous shrubs with branching pubescence and opposite leaves 

which are revolute in the bud. Flowers red, orange or salmon-colored, solitary 
in the axils. Calyx tubular, 5-angled, 5-toothed. Corolla with funnelform 
tube and rather broad bilabiate Limb. Stamens 4. Stigmas 2, closing to- 
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gether when irritated. Capsule firm-coriaceous, linear-oblong, included in the 
calyx, with a woody enlargement at the pointed apex, opening down the upper 
suture only or mainly, the valves spreading out nearly flat and bearing the — 
placentae on their middle. (Greek di, double, and plakous, a cake, referring — 
to the placentae.) 

1. D. glutinosus Nutt. Bus MoNKEy-FLOWER. Low shrub, 2 to 4 a7 
high; leaves oblong-lanceolate, revolute, denticulate, glabrous and deep one 
above, pubescent beneath with branching hairs; corolla buff or salmon-color, | 
1% in. long or more, the throat narrow-funnelform, the lobes emarginate, with ‘ 
more or less irregular margin. 4 
Common on cafion sides everywhere in the Coast Ranges, especially on dry q 

rocky hillsides. May-Sept. Fairly well marked varieties occur in the Sierra Ay 
Nevada and Southern California. é 

a 
9. MIMULUS L. MoNKEY-FLOWER. , 

Herbs with opposite leaves. Flowers mostly showy, yellow, red or white, — 
solitary and axillary, or in terminal racemes. Calyx prismatic, 5-angled, 5- 
toothed. Corolla from tubular to funnelform, with strongly bilabiate limb 
or with merely slight inequality of lobes, a pair of bearded or naked ridges 
running down the lower side of the throat. Stamens 4. Stigma mostly of 2 | 
flat lobes closing together when irritated. Capsule dehiscent by both sutures, 
dehiscent on one side only, or cartilaginous and indehiscent. Seeds many. 
(Diminutive of the Latin mimus, a comic actor, on account of the gaping or 
grinning corolla.) } 

A. Flowers red, crimson, or scarlet. -e 
1. Acaulescent or short-caulescent dwarf annuals, glabrous or nearly so; corolla very large 

for the size of the plant, with long and often filiform tube; ‘capsule 
cartilaginous, indehiscent. 

Corolla-limb broad; upper lip exceeding the lower; tube filiform, 4 to 6 times the length 
of the funnetform: throat adi. ois ¢ <a oo mote nictins ww sis ep niet ano eee 1. M. angustatus. 

Lower lip of the corolla almost none; upper lip conspicuous, erect; throat narrowly 
campanulate or urn-SRaped os o70.46a0 0:0 ts oc pam da oe ae eer alae 2. M. subunifiorus. 

Corolla-limb not very irregular; throat open-funnelform, about half the length of the 
tube; branches (when manifestly caulescent) decumbent iiss. ie see 3. M. tricolor. 

2. Caulescent (as all the following) and erect, usually viscid-puberulent; corolla large or 
small; capsule dehiscent. 

Pedicels 1 or 2 lines long or less; corolla red; capsule dehiscent down the upper suture 7 
and a little past the apex (rarely to the base) on the lower suture; herbage more or 
less glandular- or viscid-pubescent. 

Corolla-lips strongly unequal. 
Calyx narrowly cylindrical, scarcely plicate, orifice very oblique; lower lip of corolla on 

4 ng long as UPPES. 6 ou <0 so von aoe ee PRN Es. 5+ es > SEE eee 4. M. kelloggii. ; 
Similar but smaller; corolla limb 1% to 2 lines in diameter......... 5. M. congdonii. 

Corolla-lips little unequal. <a 
Corolla-tube exserted from calyx. 

Calyx strongly plicate, the orifice very oblique and the broad teeth unequal...... 
6. M. bolanderi. 

Calyx scarcely plicate, the teeth subequal, acute and slender...... 7. M. layneae. 
Corolla-tube not exserted from calyx; calyx similar to no. 7......... 8. M. rattanti 

Pedicels 1 to 2% in. long; capsule dehiscent by both sutures (as in all the following). 
Corolla bright scarlet, strongly bilabiate, 144 to 2 in. long; robust perennial........ feos 

neie 9. M. cardinalis. 
Corolla crimson, scarcely bilabiate; slender annual................ 10. M. androsaceus. 

B. Flowers yellow or white. 

Glabrous or somewhat pubescent, at least not viscid-slimy; stems erect; flowers yellow 
or white. 

Corolla small, subregular and 
Straw-yellow; dwarf aritiual os<d 0 <sueUsnwe one aeN dans coun eels iad 11. M. rubellus. 
Nearly white or slightly yellowish; annual............eeeeeeeceeees 12. M. latidens, 
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Corolla large, golden yellow, purple-dotted or splotched, strongly bilabiate; annyal or 
SN AE ARS ae CNP Sora veiore GJcihc a asenta) Te Sacks acac) as ie s\eisic,2 » o18 oPece 13. M. langsdorffii. 

Slimy viscid-pubescent herbs, with mostly weak and decumbent stems and light yellow 
subregular corollas. 

Corolla % in. or less long; calyx-teeth short, % line long; leaves petioled; annual.... 
14. M. floribundus. 

Corolla about 1 in. long; calyx-teeth % length of the tube; leaves mostly sessile; per- 
I Ree Rt inte Loe Dn hie pated Gis, ok pin a Mew & oe et wel a's 15. M. moschatus. 

1. M. angustatus Gray. Acaulescent, glabrous; leaves linear, 144 to 1 
in. long; calyx 2 to 3 lines long, the teeth very little unequal; corolla crim- 
son, purple- and yellow-dotted, with filiform tube 1 to 1% in. long, 4 to 6 
times the length of the short funnelform throat; limb broad, upper lip 
exceeding the lower; capsule short-ovate, not flattened, almost as long as 
thick; seeds favose-pitted. 

Borders of surface streams in the mountains north of San Francisco Bay 
(Mt. George, Howell Mt.); also in the Sierra Nevada. Apr.-May 15. 

2. M. subuniflorus Greene. Acaulescent or nearly so, about 11% in. high; 
leaves rhombic-ovate to oblong, 2 to 4 lines long, entire or crenate-toothed; 
corolla crimson or red-purple, 1144 in. long, the slender tube twice or thrice 
the length of the calyx; the throat oblong-urn-shaped or campanulate; upper 
lip conspicuous, erect; lower lip reduced to a narrow 2 or 3-crenate border or 
consisting of a more prominent tooth-like middle lobe and the lateral lobes 
obsolete; capsule 1%4 in. long, very gibbous.—(M. douglasii Gray.) 

Wet hillsides: Coast Ranges and Sierra Nevada. 
3. M. tricolor Hartw. Short-caulescent and erect or the branches 3 to 

4 in. long and decumbent; leaves lanceolate to oblanceolate-oblong, *4 to 1 in. 
fong, entire or remotely toothed; corolla rose-purple, 144 to 2 in. long, with 
little unequal lips and broadly funnelform throat bearing markings of ¢rim- 
son and yellow; capsule slightly gibbous, compressed. 

Edges of vernal pools, plains of the Sacramento and San Joaquin valleys. 
Apr. 15-May. 

4. M. kelloggii Curran. Erect, simple, 2 to 5 in. high, or occasionally 
7 or 8 in. with several branches from the base, viscid-pubescent; leaves broadly 
ovate to oblong (the lowest elliptic-ovate), mostly attenuate at base to a 
petiole, 4% to 1 in. long, generally dull purple beneath; calyx narrowly cyl. 
indrical (6 lines long and 1 line broad), very oblique, the teeth very short 
and obtuse; corolla-tube very long and slender, twice as long as the calyx, 
expanding into the short funnelform throat and broad limb, the lower lip 
only 14% as long as the upper and more spreading; capsule 4 to 5 lines long, 
slender, bisulcate, slightly curved outwardly (with the calyx), or sometimes 
contorted, simulating that of Oenothera micrantha. 

Mountain slopes: North Coast Ranges; Sierra Nevada (El Dorado Co.). 
Apr. 

5. M. congdonii Robinson. Very similar to the preceding, but usually 
smaller; corolla rose-purple, about 8 lines long, throat narrow, limb only 1% 
to 2 dines in diameter; capsule 2 to 3 lines long, acute, compressed. 

Sierra Nevada; Mt. Tamalpais; rare in our limits. 

6. M. bolanderiGray. Tosacco Mimutus. Simple or much branched 
with erect branches, 5 to 16 in. high, glandular-pubescent and very viscid; 
leaves lanceolate or oblong, sometimes obovate, sometimes sparingly dentic- 
ulate at apex, 1 to 1*%4 in. long, sessile; calyx 2 to 3 lines broad, 5 to 6 lines 
long, strongly plicate-angled, somewkat contracted at the very oblique orifice, 
its teeth acute, the upper much the longest; corolla dark red, 6 to 9 lines 
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long, the tube not slender, moderately exserted; limb about 4 lines broad, the 
lips of nearly equal length; capsule not exceeding the calyx-teeth, slender, and _ 
narrowed to the pointed apex, about 5 lines long, 1 line broad. —. 

. 

Santa Lucia Mts., Mt. Hood Range, Lake Co. and northward in the Coast — 
Ranges; Sierra Nevada. Aug. With the odor of Nicotiana, and in some 
localities called ‘‘ Wild Tobaceo.’’ 

7. M. layneae Greene. Much branched with mostly spreading branches, — 
4 to 7 in. high, viscid-pubescent and somewhat nigrescent; leaves narrowly 
ovate to oblong, acute at base and apex, about 6 or 7 lines long; calyx 4 lines | 
long, its teeth sharply acute, slender, exceeding % line; corolla red, tubular- 
funnelform, over 14% in. long, much exserted; capsule acute, exserted. 

Napa Range, Mayacamas Range and north to Mt. Shasta. Rarely col- 
lected. 

8. M. rattanii Gray. Erect, branched from the base, 4 to 5 in. high; 
herbage glandular-viscid with a nigrescent indument; leaves obovate, oblong 
or oblanceolate, mostly tapering above and below, 6 lines long or less; flowers 
solitary in the axils and condensed at the ends of the branches in somewhat 
capitate clusters of 2, 3, or 4; corolla-tube scarcely exserted from the narrowly 
campanulate or in age somewhat urn-shaped calyx; calyx-teeth little unequal; 
apex of capsule narrow, somewhat curved, exserted. 

Colusa Co., Rattan; Bartlett Mt., Lake Co.; Mt. Tamalpais. The calyx is 
rather broad, as in M. bolanderi, not narrow as in M. kelloggil. 

9. M. cardinalis Dougl. Perennial, 1 to 3 ft. high, branched from the 
base with ascending branches; herbage villous-puberulent, especially on the 
stems; leaves elliptic-ovate, 2 in. long or more, dentate, scarcely _ sessile; 
pedicels in the upper axils, longer than the flowers, commonly longer than the 
leaves, *%4 to 2% in. long; calyx strongly prismatic, with equal triangular 
teeth; corolla bright scarlet, 144 to 2 in. long, the throat yellowish with erim- 
son lines, the tube little exserted from the calyx; upper lip of corolla erect, 
deeply 2-lobed, the sides turned back until they meet or overlap; lower lip 
deeply 3-lobed, the lateral lobes reflexed, the middle lobe spreading; capsule 
chartaceous. : 

Stream beds, rivulets, or springs of the Coast Ranges and Sierra Nevada. 
June-Oct. The strongly prismatic angles of the calyx follow out into the 
teeth in such wise that the teeth are conduplicate; each lobe of the corolla 
is rather strongly emarginate; anthers mostly densely hispid-ciliate; filaments 
dilated at insertion. 

10. M. androsaceus Curran. Slender erect branching plant, 114 to 6 in. 
high; herbage slightly viscid-glandular; leaves obovate-oblong, 3 to 6 lines 
long; pedicels nearly 1 to 1% in. long; calyx 3 lines long, in flower eylindrie, 
broadening in age; teeth short, equal, triangular; corolla crimson, little bila- 
biate, 6 lines long or rather less. 

Tehachapi and southward. Known in our district only on Ben Lomond 
(Santa Cruz Co.). 

11. M. rubellus Gray. Dwarf annual 1 to 1% in. high; stem filiform, 
solitary from the rosulate tuft of radical leaves, or with one or two smaller 
stems, all naked below the somewhat corymbose inflorescence of two or three 
flowers; leaves ovate, 2 to 214 lines long; calyx 2 lines long, half as long as 
the funnelform corolla; corolla yellow, only slightly irregular. 

Howell Mt.; not uncommon in the Sierra Nevada but usually much larger, 

May-July. 
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12. M. latidens Greene. Annual, glabrous, slender, erect and simple, or 
commonly with several ascending branches from the base, the internodes below 
the inflorescence very long; leaves sessile, ovate to ovate-lanceolate, remotely 
denticulate or entire, 4% to 1 in. long; pedicels surpassing, often much surpass- 
ing the leaves, or the uppermost leaves reduced to bracts and the inflorescence 
subracemose; flowering calyx cylindric, 3 lines long or less; fruiting calyx 
ovate-campanulate; corolla nearly white or slightly yellowish, little exserted, 
the narrow limb almost regular; capsule oblong.—(M. inconspicuus Gray var. 
latidens Gray.) 

Low wet fields: Sacramento Valley; Napa Valley; Antioch. Apr.-May. 
Basal leaves often subrosulate and petiolate. Herbage sometimes slightly 
viseid-puberulent. 

13. M. langsdorffi Donn var. guttatus Jepson. Annual, or _ perhaps 
sometimes perennial by the production of stolon-like stems at base; stems 
simple or sometimes branching, one to several from the base, about 1 to 2 
ft. high; herbage glabrous or slightly pubescent; leaves more or less elliptical, 
thinnish, irregularly serrate or dentate, the lower petioled, the upper sessile; 
petioles mostly shorter than the blades; flowers in a terminal raceme; pedicels 
shorter than or equaling the flower; calyx in anthesis 3 to 5 lines long, in 
fruit often nodding, somewhat longer and nearly or quite twice as broad; 
calyx-teeth often disposed to be approximate or connivent in age, the upper 
the longer; corolla yellow, with purple or brown dots in throat, *4 to 1 in. 
long.—(M. guttatus DC. M. luteus of Bot. Cal., ete.) 

Sierra Nevada and high North Coast Ranges. June-Aug. A highly variable 
but exceedingly interesting species which in the Bay region has developed an 
attractive array of varieties, some of which are here described as follows: Var. 
INSIGNIS Greene; annual (as all the following), 6 to 20 in. high; follage very 
scanty; lowest petioles long; corollas 1 tow1l% in. long, with a large purple 
splotch and several small purple dots on the lower lip—Napa and Sonoma 
valleys. Apr. One of the most showy plants of the genus. Var. ARVENSIS 
Jepson; size of the preceding or larger; lower leaves often with several pairs 
of small leaflets near the main blade; floral leaves sometimes soft-villous; orifice 
of the mature calyx broad-campanulate, commonly truncate——Wet fields: How- 
ell Mountain and elsewhere. Var. CALIFORNICUS Jepson; annual, simple or 
branching, stoutish, 44 to 2 ft. high; leaves round or roundish, often broader 
than long (as in all the following varieties, especially the sessile upper ones), 

. dentate or sharply serrate, often with narrow salient lobes at base; flowers 1 
to 1% in. long.—Common in the Sacramento and Coast Range valleys. Apr.- 
May. Var. GRANDIS Greene; similar to the preceding but said to be perennial; 
stems fistulous, 2 to 3 ft. high; leaves ample (as much as 3% in. long), on 
short petioles; flowers 144 to 2 in. long.—Rank form found along ditches and 
slow streamlets in the Bay region. May-Sept. Var. NASUTUS Jepson; stems 

2 % to 1% ft. high; teeth of the calyx in mature fruit often very strongly 
turned towards the upper one which is thrice the length of the others; corolla 
large or little surpassing the calyx.——Mountain rivulets and springs of the 
North Coast Ranges and doubtless elsewhere. Apr.-May. 

14. M. floribundus Dougl. Annual; stems slender, at first erect, later 
diffuse, 5 to 15 in. long; herbage more or less slimy-viscid and musk-scented ; 
leaves ovate, % to 1 in. long, dentate, short-petioled; pedicels mainly longer, 
sometimes shorter than the leaves; calyx narrowly campanulate (in fruit ovate), 
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2 to 3 lines long, the teeth 1%4 line long, hardly unequal; corolla light yellow 
exceeding the calyx, mostly twice as long; capsule globose-ovate, obtuse. Weg 

Springy places and stream shores in the mountains: Sierra Nevada; Coast 
Ranges (but not reported from the Bay region). May-June. There are dwarf — 
forms 2 to 3 in. high. 

15. M. moschatus Dougl. var. sessilifolius Gray. More or less villous, 
the whole plant wet as if with slimy dew, strongly musk-scented; stems weak, _ 
reclining, sometimes slender with long internodes, rooting at the nodes, 1 to 2_ 
ft. long, from perennial creeping rootstocks; leaves sessile or shortly petioled, — 
ovate, remotely dentate, about 2 in. long; flowers only in the upper axils; _ 
pedicels 1 to 2 in. long or more; calyx-teeth lanceolate, 2 to 3 lines long, nearly — 
or quite % the length of the tube, moderately unequal; corolla yellow, much 
exceeding the calyx, 1 in. long; capsule ovate, acute-——(M. inodorus Greene.) _ 

Along streams and about springs in the mountains and north and south along 
the coast: Santa Cruz Mts.; Marin Co.; Howell Mt.; Lake Co.; not reported 
from the inner Coast Ranges. June-Aug. 

10. MIMETANTHE Greene. 

Ereet branching annual with long villous white hairs. Flowers small, yellow. 
Calyx short-campanulate, deeply 5-cleft, its tube slightly 5-suleate, not pris- 
matie-angled or even carinate. Corolla obscurely bilabiate, its lobes plane. 
Stamens 4, 2 fertile, or all 4 fertile. Capsule pointed, loculicidal, dehiscent 
the whole length of the upper side and on the lower side along the apical at- 
tenuation; placentae tardily separating, borne on the shortly 2-cleft valves. 
(Greek mimetes, an imitator, and anthos, blossom, on account of the resemb- 
lance to Mimulus. The resemblance is so close as to weaken the genus greatly.) 

1. M. pilosa (Benth.) Greene. At length much branched, leafy, flowering 
from near the base, mostly about 8 to 10 in. high; herbage glandular-viseid 
and with disagreeable solanaceous odor; leaves lanceolate or narrowly oblong- 
ovate, entire, sessile; flowers on slender pedicels, the lower pedicels surpassing 
the leaves; upper tooth of calyx often longer than the others, equaling the 
tube; corolla bright yellow, its lower lobe usually with brown spots, slightly 
exceeding the calyx, 3 to 4 lines long; capsule oblong-ovate, attenuate.— 
(Mimulus exilis Durand. M. pilosus Wats.) 

- Moist stream and river beds: Coast Ranges; Sacramento and San Joaquin 
valleys; Sierra Nevada foothills and southward. July-Sept. Rather common. 

11. LIMOSELLA L. Mupwokrt. 

Diminutive tufted annuals. Stems creeping in the mud (never ascending), 
bearing at intervals clusters of leaves and scapes. Leaves narrow, entire, 
fleshy. Scapes naked, 1-flowered. Calyx 5-toothed. Corolla nearly regular, 
open-campanulate, 5-cleft. Stamens 4, all fertile. Style short. Capsule 
globose, 2-celled only at base, many-seeded. (Latin limus, mud, and sella, seat, 
the species growing in moist localities.) 

1. L. aquatica L. Tufts 1 to 1% in. high; leaves exceeding the seapes, 
narrowly oblong, 3 to 6 lines long, on long petioles (5 to 12 lines); corolla 
very small (less than 1 line long), white or purplish. 

Muddy shores of ponds and lakes: San Mateo Co.; San Francisco; Pt. 
Reyes. June-July. 

12. MONNIERA P. Br. 

Perennial herbs with opposite leaves and solitary axillary flowers. Calyx of | 
5 almost distinct imbricated sepals, the upper broadest. Upper lip of the 
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campanulate corolla emarginate or 2-lobed, the lower 3-lobed. Stamens 4, all 
fertile. Capsule thin, 2-valved, the valves 2-parted. Placentae remaining 
united in the axis, the valves of the capsule separating from them. (L. G. C. 
Monnier, 1713-1799, Professor of Botany at Paris.) 

1. M. rotundifolia Michx. Stems succulent, creeping, 10 to 14 in. long, 
villous-pubescent or almost glabrous; leaves rotund, sessile, flabellately many- 
nerved from the base, %4 in. long; pedicels 1 or 2 in the axils, longer than the 
white flowers; corolla little irregular—<(Var. eisenii Jepson. Herpestis eisenii 
Greene. ) 

Aquatic or in muddy situations: San Joaquin Valley (Stockton to Fresno). 
Perhaps introduced. 

13. GRATIOLA L. 

Low annual with opposite sessile leaves and axillary 1-flowered peduncles. 
Calyx of 5 almost distinct nearly equal sepals. Corolla tubular; upper lip 
entire or bifid, the lower 3-cleft. Anther-bearing stamens 2, posterior; an- 
terior pair consisting of sterile rudiments or wanting. Stigma dilated or with 
two flat lobes. Capsule 4-valved, the valves separating from the placenta-bear- 
ing axis. (Latin gratia, grace or esteem, in reference to its medicinal virtues.) 

1. G. ebracteata Benth. Stems somewhat succulent, ascending, 2 to 3 
in. high; herbage obscurely pubescent; leaves lanceolate, entire, 1% in. long 
or less; peduncles longer than the flowers; sepals lanceolate, 4 lines long or 
less, equaling the yellow corolla and surpassing the globular and somewhat 
4-angled capsule; sterile stamens wanting or represented by minute rudiments. 

Wet soil in the north Coast Range valleys: Napa; Sonoma Valley and far 
northward into Oregon. 

14. ILYSANTHES Raf. 

Small annuals with opposite sessile leaves. Flowers small, axillary, on filiform 
naked peduncles (or the upper becoming racemose). Calyx of 5, almost distinct 
sepals. Corolla tubular; upper lip short, erect, 2-cleft; lower lip larger, spread- 
ing, 3-cleft. Fertile stamens 2, posterior, inserted low down; anterior stamens 
sterile, inserted high in the throat, forked, one of the divisions glandular and 
obtuse, the other acute and sometimes bearing the rudiment of an anther. 
Stigma 2-lobed. Capsule many-seeded, septicidal or septifragal. (Greek ilus, 
mud, and anthos, flower, the species a denizen of wet places.) 

1. I. gratioloides Benth. Diffusely branching, 3 or 4 in. high, the stems 
and branches very slender; herbage glabrous; leaves ovate or oblong, 4 to 8 
lines long, sparingly denticulate or entire; peduncles long and slender, several 
times longer than the flowers, solitary in the axils or subracemose above by the 
reduction of the subtending leaves to bracts; calyx 1 line long; corolla 3 to 
4 lines long, bluish. 

Muddy shores ef the lower San Joaquin. Aug.-Sept. 

15. SYNTHYRIS Benth. 

Perennial herbs with the rounded petioled leaves in a radical tuft. Flowers 
racemose. Calyx 4-parted. Corolla with very short tube and 4-lobed rotate- 
campanulate limb. Stamens 2, inserted close to the upper sinuses, exserted. 
Anther cells parallel, not confluent. Capsule compressed, loculicidal. (Greek 
sun, together, and thuris, a little door, referring to the continued adherence 
of the base of the valves to the placentae. ) 

1. S. rotundifolia Gray. Plants 214 to 5 in. high; herbage appressed- 
scabrulose; leaves ovate-cordate, doubly crenate, 2 in. long, shorter than the 
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petioles; peduncles searcely longer than the leaves; inflorescence loosel ‘a 
corymbose-racemose; the bracts small and the pedicels, at least the lower, 
several times longer than the flowers; corolla white, 2 lines long; capsule _ 
scarcely known. d 

Mt. Tamalpais; Bolinas Ridge; Humboldt Co. and northward to Oregon. | 
Mar.-Apr. : 

DIGITALIS PURPUREA L. Foxglove. Tall stout biennial topped by long 
terminal commonly 1-sided racemes of showy flowers; corolla tubular-cam- 
panulate, declined, white or purple—European garden plant naturalized on the 
Humboldt and Mendocino coasts. In Europe it is poisonous to horses; ne 
reports received from California. 

16. VERONICA IL. SPrEEDWELL. 

Ours herbs with cauline leaves and flowers in axillary or terminal racemes, 
or solitary. Pedicels without bractlets. Calyx in ours 4-parted. Corolla sub- 
rotate, deeply 4-cleft, the upper lobe commonly broader than the lateral lobes 
or the lower one. Stamens 2, one on each side of the upper corolla-lobe, 
exserted. Stigma entire. Capsule flattened, often obcordate, septicidal. Seeds 
few to many. (Name thought to be in memory of St. Veronica.) 
Flowers solitary in the axils, the leaves alternate or the lowest opposite; annuals. 

Diffuse plants; flowers blue; capsule with two strongly divergent lobes; fruiting ped- 
icels 34. to 1 In. lon@s. Assen ss. cose cle wiwieves Oa we tees eee ne ee 1. V. buxbaumit. 

Erect plants; flowers white; capsule obcordate, on pedicels % to 1 line long........ 
2. V. peregrina. 

Flowers in racemes in the axils of the opposite leaves; capsule rotund, not deeply or 
Searcely at all notched’. af-agex, i:)\. 5.05 'ss 08h Bale «oo vin Win vie ie iene ene 3. V. americana. 

1. V. buxbaumii Tenore. Stems branched from the base, % to 1 ft. or 
more long, diffuse or procumbent; herbage pubescent with spreading hairs; 
leaves roundish or oval, often broader than long, 5 to 7 lines long, on petioles 
1 line long, rather deeply toothed above the base; flowers blue with a small 
white center, 2%4 to 3 lines broad; short tube of corolla closed with a barrier 
of hairs; upper and lateral lobes subequal, larger than the lower lobe; filaments 
thick-fleshy; capsule 4 lines broad, with two strongly divergent lobes, appear- 
ing as if twin; seeds about 9 in each cell, oblong or roundish, wrinkled, 
with a fissure on one side, 1 line long. 

Escaped from gardens: Berkeley; Newark; Woodland. Apr. Another gar- 
den annual, V. ARVENSIS L., Corn Speedwell, is sometimes met with as an 
escape: pedicels shorter than the flowers; corolla blue, smaller; capsule notched 
at apex, the lobes not divergent. 

2. V. peregrina L. Neckweep. Annual, erect, 4 to 9 or 12 in. high, 
simple or branched from the base; herbage finely puberulent; leaves alternate 
or the lowest opposite, oblong, 4% to 1 in. long, entire or dentate, only the 
lowest petioled; flowers solitary in the axils of the alternate leaves, sometimes 
in one of the axils of the opposite leaves, appearing racemose above by the 
reduction of the upper leaves to bracts; pedicels shorter than the small white 
flowers or obcordate capsules. 
Common in low places in valley fields: Coast Ranges; plains of the Sacra- 

mento and San Joaquin; Southern California. May. 
3. V.americana Schwein. BRooKLIME. Glabrous perennial; stems erect 

or ascending, 1 to 2 ft. long; leaves oblong-ovate, serrate, 14% to 3 in. long, 
short-petioled, bearing peduneled racemes in their axils; pedicels filiform, 
exceeding the linear-oblong bracts and much longer than the rotund capsule; 
corolla blue. 
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Springs and rivulets in the hills and mountains. Coast Ranges; Sierra 
Nevada. June. 

17. CASTILLEIA Mutis. 

Root-parasitic herbs or sometimes suffrutescent plants, of hilly districts. 
Leaves alternate, sessile, entire or more commonly laciniate. Flowers dull yel- 
lowish or greenish, in terminal spikes (rarely pediceled), the bracts and 
calyx-lobes commonly more showy than the dull yellow or greenish corolla. 
Calyx tubular, flattened laterally, cleft before and usually behind, the divisions 
entire, emarginate or 2-cleft. Upper lip (galea) of the corolla long and nar- 
row, flattened laterally (or conduplicate) and enclosing the style and the 4 
unequal stamens. Lower lip very short, 3-lobed or -toothed. Anther cells 
unequal, the outer versatile, the inner pendulous. Capsule many-seeded. (D. 
Castillejo, Spanish botanist.) 

Annual; calyx about equally cleft before and behind, wholly green; corolla straight, 
exserted from the calyx-tube and exposing the short scarlet lower lip..1. C. stenantha. 

Perennials. 
Calyx much more deeply cleft before than behind; corolla falcate, the galea well 

exserted from lower side of calyx and exposing the lower lip......... 2. C. affinis. 
Calyx qually cleft before and behind; galea included or little exserted (the lower lip 

never exposed). 
Calyx-lobes mostly 2-cleft to middle; herbage villous-hirsute; leaves linear........ 

3. C. parvifiora. 
Calyx-lobes entire or with slightly 2-lobed summit. 

Herbage viscid-pubescent; leaves oval or obovate.........cceeeeee- 4. C. latifolia. 
Herbage white-woolly throughout; leaves linear............++.e005- 5. C. foliolosa. 

1. C. stenantha Gray. Annual, erect, virgate, 14 to 21% ft. high, the 
whole plant glandular-pubescent and wet as if with dew; leaves ascending, 
linear-lanceolate, 1144 to 3 in. long, all entire; lower leaves with long linear 
tips, these coiling spirally when wilting; bracts entire, the uppermost with 
searlet tips; lower flowers pedicellate; calyx equally cleft or cleft slightly 
deeper behind; calyx-lobes incisely 2-cleft at apex; corolla wholly green (except 
the lower lip) or sometimes slightly yellowish, straight, well-exserted from 
calyx-tube, exposing the bright scarlet teeth of the lower lip; corolla-tube 
longer than galea.—(C. spiralis Jepson.) 

Moist rivulets: northern Napa Co.; Monterey to San Diego; southern Sierra 
Nevada. The only annual species in the State. 

2. C. affinis H. & A. ScarLer Cup. One to 2 ft. high, with few virgate 
branches from the base, rather leafy below; herbage nearly glabrous, some- 
what villous, or slightly scabrous-puberulent; leaves linear, entire, 4 in. long 
or less; raceme loose below; bracts scarlet, 3-parted, the middle lobe largest 
and 3-cleft at apex; flowers pediceled, 144 in. long; calyx-lobes notched or 
2-cleft at apex, the teeth acute; corolla yellowish, faleate, much exserted 
from the anterior cleft of the scarlet or scarlet-tipped calyx, and exposing the 
eet lip; galea about as long as tube, villous, bearded towards apex on the 
ack. 

Borders of woods in the Coast Ranges about San Francisco Bay: Oakland 
Hills; San Francisco, ete. Mar.-May. The large lower leaves have three strong 
callous nerves. Bracts very long, the lobes rather narrow, not broader above. 
Difficult to discriminate from the next; best known by its bright scarlet 
pediceled flowers, callous-nerved leaves, and the at length rather loose raceme. 

3. C. parviflora Bong. var. douglasii Jepson. INpIAN PatntT BRUSH. 
Stems from base rather few; herbage villous-hirsute; leaves linear, varying 
to linear-lanceolate or -oblong, entire or with a few linear-laciniate lobes, 114 to 
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21% (or the lower even 314) in. long; bracts petal-like above, equally | 3-p ted 
or the middle lobe somewhat larger and 3-cleft at summit; spikes lax beloy 
calyx-lobes red, rarely yellow, laciniately 2-cleft at summit or to below the _ 
middle ; corolla straight, the galea about as long as tube, little or not at all, 
exserted. —(C. douglasii Benth.) 

Wooded cafons: Coast Ranges and Sierra Nevada. Common and variable. 
Bracts variable in color, tipped with red, yellow, or white. The bracts « 
the yellow form from the Oakland Hills are not cleft to the middle. | 

4. C. latifolia H. & A. SEASIDE PAINTED Cup. One-half to 11% ft. high; \ 
herbage viscid-pubescent; leaves thick, oval or obovate, mostly less than — 2" 
1 in. long, or the upper larger and 3- lobed at apex; bracts very short and 
broad (about 9 lines long and 5 lines wide) with oblong lobes, the middle lob ye 
twice as large as the lateral; calyx-lobes broad, entire or notched at apex, — 
almost equaling the corolla; corolla small, about 8 lines long; lower lip ver y 
short. 

Sea cliffs and rocky headlands - along the coast: San Francisco: Monterey, — 
ete. Aug. 

5. C. foliolosa H. & A. Wootiy PAINTED Cup. Suifrutebeane: with many — 
stems from the base, mostly 10 to 18 in. high, white-woolly throughout ; leaves 
linear and entire, rather crowded below and fascicled in the lower axils, about — 
1 in. long or less, the upper cauline and bracts 3-parted into linear lobes ; 
bracts with lobes spatulate- -dilated at apex, the middle lobe largest and again | 
shallowly 3-lobed; spikes dense; flower about 9 lines long, only slightly curved; — 
galea protruding from calyx only 1 or 2 lines, shorter than or as long as tube ~ 
of corolla; calyx-lobes truncate or merely retuse; capsule 7 lines long; seeds 
bluish green. q 

Dry Coast Range hills, mostly in rocky situations or on gravelly soil, in 
some places exceedingly abundant, occupying many acres of open hillside. — 
Apr.-May. 

18. ORTHOCARPUS Nutt. Oww’s Cover. 
Annual herbs, or a few perennial species extra-limital. Leaves alternate, 

incised or laciniate, the floral sometimes colored. Flowers in terminal spikes. 
Calyx tubular or short-campanulate, 4-cleft, or cleft before and behind and the 
divisions 2-lobed. Corolla tubular, the upper lip (‘‘galea’’) similar to that of 
Castilleia, but not so greatly (or not at all) exceeding the lower one. Lower — 
lip 3-saccate, inflated, often very conspicuous. Stamens 4; anthers in some 
species with but one cell. (Greek orthos, upright, and karpos, fruit.) 

A. Bracts with colored tips. 

Corolla with moderately 3-saccate lower lip, the teeth or lobes conspicuous. 
Filaments glabrous; galea nearly straight, glabrous. 

Flowers whitish; spike slender, 3 in, long or more, lax below...... 1. O. atrenuatus. 
Flowers dull white with purple marks; spike short and dense, 2 in. long or less...... 

2. O. castilleioides. 
Flowers purple; spikes. dense, -Cylinidines cai .o «.vewicleated be ein ane eee 3. O. densiflorus. 

Filaments hairy; galea hooked at apex, bearded; flowers crimson..... 4. O. purpurascens. 

B. Bracts wholly herbaceous. 

Corolla with conspicuously 3-saccate lower lip, much larger than the slender and straight 
(but often longer) galea. 

Stamens in anthesis exserted from the scarcely folded galea; flowers % in. long or less. 
Plants small and weak; flowers scattered, inconspicuous, dark red...... 5. O. pusillus. 
Plants larger and more vigorous; flowers in mostly dense spikes, white or cream- — 

COLOT? oo o:é:ne DUE o's‘ oienia win hie Se scele CALE Ma atin eel nants nll tee een nt 6. O. foribundus. 
Stamens not exserted from the involute- qubulate galea; flowers exceeding ™% in. 

Leaves dissected into linear segments; tube of corolla filiform. 
Ilerbage greenish; corolla yellow or pinkish white, no markings or inconspicuous 
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Pen On is eAled ANU AUD, WMILISH. oc. cusses eecsswescae’ 7. O. faucibarbatus. 
Herbage somewhat reddish; galea purple. 

Gor Ollamdeen. SUlpinth=VellO wie cuisie ais <lapchecheiiere sens: cise ors wieieka esicicl veo obs 8. O. erianthus. 
oroliamewnite OF TOSC-COlLOGS) WalSe OL sities selene oi wisysiene 6/66 siepevere > 8. O. erianthus. 

Leaves broader, entire or with few segments; corolla-tube broader and dilated up- 
wards; herbage somewhat yellowish; corolla cream-color throughout.......... 

9. O. lithospermoides. 

1. O. attenuatus Gray. Slender, strict or more rarely with a few branches, 
5 to 12 in. high; leaves linear-lanceolate, attenuate, entire or the upper with 
one gr two filiform lobes above the middle, 3 in. long or less, mostly 1, or some- 
times 5, lines wide; spikes slender, loose below, denser above; bracts with white 
tips or almost wholly herbaceous; calyx-lobes 4, filiform, the divisions of nearly 
equal depth; corolla dull white, not deeply bilabiate; lower lip shallowly saccate, 
purple-dotted, its lanceolate teeth large for the size of the corolla, almost as 
long as the saccate portion and nearly or quite equaling the galea. 

Fields: Coast Ranges; Great Valley; Sierra Nevada foothills and far north- 
ward. Apr.-May. 

2. OQ. castilleioides Benth. Corymbosely branched from the base, commonly 
6 to 10 in. high, somewhat hirsute-pubescent; leaves broader than in the pre- 
ceding, 4 lines wide or less, entire or with laciniate linear divisions; spikes 
short and dense, or even subeapitate, the bracts with white or yellowish tips; 
calyx-segments linear; corolla 6 to 10 lines long, dull white with purple marks; 
galea plainly longer than the bright crimson teeth. 

Marshy ground near the coast: Alameda; West Berkeley; Napa Valley; 
Sonoma Co. and northward to Washington. June. 

3. QO. densifiorus Benth. Escosira. Strict or strictly branched, 5 to 15 
in. high, finely pubescent; leaves oblong-lanceolate to linear, with mainly a 
pair of filiform or slender divisions; spike dense, 4 in. long or less; bracts 
3-cleft with purple and white tips; calyx-segments spatulate-dilated, purple; 
corolla 8 to 10 lines long, purple and white; lower lip with large crimson dots, 
the teeth nearly as long as the galea. 

Valley fields and low hills, common: Calistoga; San Rafael; Mill Valley; 
Newark, etec., and southward along the coast to San Luis Obispo. May. 

4. ©O.purpurascens Benth. Owu’s CuLover. Erect or frequently much 
branched from the base with ascending branches, 4 to 15 in. high, villous- 
pubescent; leaves parted into many filiform divisions, which are often brownish 
tinged; spike thick and dense, 2 to 4 in. long; bracts dilated at base, palmately 
cleft into filiform or narrowly linear lobes, the upper with crimson or purple 
spatulate-dilated tips, as also the calyx-lobes; calyx more deeply cleft behind 
than before; corolla crimson or purplish, 1 to 144 in. long; lower lip white- 
tipped, with yellow and purple dots or markings; galea densely purple-bearded 
on the back, ineurved at tip. 

Sierra Nevada foothills; Sacramento and San Joaquin valleys; North Coast 
Ranges and southward to Southern California. Common. Apr.-May. 

5. O. pusillus Benth. Slender and weak, 2 to 4 in. high; herbage purplish, 
sparingly hispidulous-pubescent; leaves pinnately cleft into linear or filiform 
divisions; bracts longer than the scattered inconspicuous dark red flowers; 

corolla 2 to 3 lines long. 
Hillsides and fields, coloring moist spots with a dull red hue: Oakland Hills; 

Marin Co.; Napa Valley; Humboldt Co. and northward. Often parasitic on 

grasses (J. B. Davy). Mar.-Apr. 

6. O. floribundus Benth. Erect, somewhat corymbosely branched from 
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near the base or the middle, 5 to 12 in. high, nearly glabrous; leaves (especially — 
the upper) pinnately parted into linear-filiform divisions, some again parted; 
spikes short and dense, the upper bracts not surpassing the calyx; corolla white 
or cream-color, 6 lines long, its tube much exceeding the calyx; lower lip with 2 
hairy lines within. 

Hillsides near the coast: Millbrae; San Francisco. 

7. O. faucibarbatus Gray. Plants 7 to 14 in. high, commonly with ascend- 
ing branches from the middle; herbage greenish, glabrous, or puberulent above; — 
leaves oblong or ligulate at base, pinnately cleft above into several linear di- 
visions; spikes at length elongated and lax; bracts shorter than the flowers, 
palmately cleft or parted into lanceolate segments; corolla yellow or pinkish 
white, 9 to 10 lines long, its tube whitish, very slender, pubescent, twice the 
length of the calyx; sacs of lower lip nearly 2 lines deep, deeper than high. 
Low fields in the Coast Range valleys from Monterey Co. and Santa Cruz — 

to Napa Valley, Sonoma Co. and Eureka. Apr.-May. Sometimes the lips of 
the corolla deflex in age and widely gap. 

8. O. erianthus Benth. Jounny-Tuck. Simple or commonly branching, 5 
to 8 in. high; herbage, particularly the bracts and stems, reddish; leaves 
pinnately divided into filiform divisions; spikes slender; bracts much shorter 
than the flowers; corolla about 10 lines long and sulphur-yellow except the 
dark purple subulate galea, its filiform tube at least twice the length of the 
calyx; sacs of the lower lip 2 lines deep, deeper than high, each sae com- 
monly with 2 greenish yellow spots at the base of the tooth; folds of the 
throat densely bearded. 

Very abundant on the plains of the Sacramento and San Joaquin valleys 
and on the low hills of the Coast Ranges, often coloring wide stretches with 
streamer-like bands of yellow in Apr. and May. Var. VERSICOLOR Jepson. 
Popcorn Beauty. Corolla white, excepting the purple galea, often with a 
transverse purple band across the throat below the sacs; otherwise like the 
species—San Francisco. Var. ROSEUS Gray. Corolla rose-color.—San Fran- 
cisco sand hills. 

9. O. lithospermoides Benth. Cream Sacs. Stem erect and simple, 
rarely with a few branches above the base, 8 to 12 (or 14) in. high; herbage 
hirsute-pubescent above, less so below; lower leaves lanceolate, entire; upper 
oblong, with a few slender lobes; spike very dense and thick; bracts nearly 
equaling the flowers, the upper dilated at the base, palmatifid into 7 or more 
narrow lobes; corolla 1 in. long or more, of a rich cream-color, strongly 3- 
saceate, the tube dilated upwards. 

Plains and low hills: Palo Alto; Berkeley; Contra Costa; Marin, Sonoma 
and Napa cos. northward through the Coast Ranges to Mendocino; Sacramento 
Valley. Apr.-May. Upper bracts large, almost as broad as long, concealing 
the calyx; in the two preceding species the upper bracts are small, little or not 
at all longer than the calyx, only 3 to 5-eleft and not so broad. 

19. CORDYLANTHUS Nutt. Bird’s Beak. 

Branching annuals. Leaves alternate, narrow, either entire or 3 to 5- 
parted into linear divisions. Bracts and ealyx never colored. Flowers scat- 
tered along the branches or in terminal clusters or heads. Calyx spathe-like, 
consisting of an upper and a lower leaf-like division or the lower division want- 
ing. Corolla tubular, enlarged a little upwards, the lips of nearly equal length; 
lower lip obtusely 3-toothed. Stamens 4 or 2; anther-cells unequal, ciliate or 
minutely bearded. Capsule flattened; seeds with a loose coat, pointed at one. 
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end. (Greek cordule, club, and anthos, flower, in reference to the shape of the 
corolla.) 

Calyx diphyllous (7. e., with upper and lower leaf-like divisions); stamens 4, filaments 
villous; bracts and floral leaves gland-tipped.—Subgenus ADENOSTEGIA. 

Flowers crowded into terminal heads; bracts hirsute-ciliate............... 1. C. rigidus. 
Flowers 2 or 3 together at the ends of the branchlets, or only one. 

> ip PP Dew PGi Perea y Sy EA ae ee a Se 2. C. pilosus. 
MEN CERN ore cies oe eae od ercle e's ote eens ons on awh «Gens dae 3. C. pringlet. 

Calyx monophyllous (i. e., with a single upper leaf-like division); filaments glabrous; 
bracts and floral leaves not gland-tipped.—Subgenus HeEmIsTEGIa. 
I ree RE We eee Gs wit Sx Sas saws ne os een em oan 4. C. maritimus. 
See ge ine leaves pinfiatiid- Stamens 2 ooo as cnc conse wc cea meccceccceuas 5. C. molks. 

1. C. rigidus Jepson, n. comb. Erect, paniculately branched, 1 to 2 
or 3 ft. high; herbage finely puberulent, the 3-parted bracts hispid-ciliate; 
lower leaves entire, upper 3 to 5-parted into linear divisions, their tips dilated 
and retuse; flowers crowded in terminal heads; corolla yellowish and purplish, 
over 114 in. long.—(Adenostegia rigida Benth. C. filifolius Nutt.) 

Throughout Southern California and north into the southern Sierra Nevada, 
in the Coast Ranges reaching the Santa Cruz and Mt. Hamilton ranges. 

2. C. pilosus Gray. Paniculately branched, 2 to 3 ft. high, glandular, 
soft-pubescent; leaves narrowly linear, entire, somewhat fascicled below, 4 
to 1% in. long, the upper and floral with 1 to 3 callous-glandular teeth at the 
dilated tip; flowers 2 or 3 together at the end of the branchlets, or only 1; 
calyx-lobes exceeding the corolla; corolla % in. long, dull white or yellowish; 
lower lip rather broad below, scarcely shorter than the upper; stamens 4; 
anthers 2-celled; filaments villous.—(Adenostegia pilosa Greene.) 

Very common on dry hills throughout northern California: Los Gatos; Mor- 
aga Valley; San Rafael; Napa Valley; Vaca Mts. and northward. Sept. 

3. C. pringlei Gray. Diffusely and subdivaricately branched, the branches 
slender and very wiry, about 1144 ft. high; glabrous below, the inflorescence 
sparsely sprinkled with minute glandular-hispid hairs; leaves filiform, 6 lines 
long, the floral somewhat callous-tipped; flowers few, solitary, terminating the 
stem and branches; upper calyx-division narrow, bifid; corolla 5 to 6 lines long, 
white or greenish white, marked with purple at the middle; capsule oblique 
at summit, with a very distinct beak.—(Adenostegia pringlei Greene.) 

Higher summits and very local: Mt. St. Helena; Lake Co. The plant in an- 
thesis is almost or quite leafless and the rigid wiry branches of a deep brown or 
mahogany color are quite characteristic. This and the preceding species belong 
to the subgenus Adenostegia, characterized by a diphyllous calyx; it is to be 
noted, however, that the lower sepal in C. pringlei and C. pilosus is deciduous, 
and that only the upper sepal persists in extreme age! The next two species 
are of the subgenus Hemistegia, the calyx of which is monophyllous, only the 
upper sepal being present. 

4. C. maritimus Nutt. Corymbosely branched, 5 to 12 in. high; herbage 
glaucous and more or less hoary-pubescent; leaves linear to oblong, 1 in. long, 
entire; flowers in short rather thick spikes, about as long as the loosely imbri- 
cated bracts; corolla purplish; stamens 4, in very unequal pairs; anthers of 
the longer pair 2-celled, of the shorter pair with only the lower smaller cell; 
filaments glabrous——(Adenostegia maritima Greene.) 

Salt marshes near the coast from San Francisco Bay southward to Southern 
California. July. 

5. C. mollis Gray. Simple or branched, % to 1 ft. high, villous-pubescent, 
the bracts densely villous-hirsute; leaves linear or oblong, entire, or the upper 
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saliently few-toothed or pinnatifid; flowers spicate; corolla * in. long; stamens” . 
2; anthers 2-celled; filaments glabrous.—(Adenostegia mollis Greene.) 

Interior salt marshes: Vallejo; Suisun Marshes. Aug. 

20. PEDICULARIS L. Lovusewort. 

Perennial herbs with alternate pinnatifid leaves. Flowers in a bracteate 
spike-like raceme. Calyx 2 to 5-cleft. Corolla tubular, strongly bilabiate; 
upper lip galeate, arched and compressed; lower lip of 3 small rounded lobes 
or teeth. Stamens 4, under the galea; anthers transverse, with equal cells. 
Capsule flattened, oblique at apex, loculicidally 2-valved. (Latin pediculus, a 
louse; of uncertain application.) 

1. P. densiflora Benth. InpIAN Warrior. Stems simple and erect, 9 
to 12 in. high, commonly several from the scaly caudex; herbage soft-pubescent 
or nearly glabrous; leaves pinnately divided or parted, the segments oblong 
and doubly serrate-toothed or incised; flowers in a terminal dense (or in age 
loose) raceme; bracts linear, ciliate or serrulate towards the apex, mostly shorter 
than the flowers, crimson or crimson-tipped; calyx split to the base in front, 
2-toothed behind, 3 to 4 lines long; corolla crimson, pink or (in shade) white, 
1 in. long or more; galea large, slightly broader upwards, strongly arched; 
lower lip small, of 3 rounded teeth; anther-cells acute at base; seeds few. 
Wooded hills throughout western California. Feb.-Mar. 

UTRICULARIACEAE. BuLApDERWoRT FAMILY. 

Aquatic insectivorous plants. Calyx bilabiate. Corolla deeply bilabiate, 
the lower lip larger, 3-lobed, spurred at the base in front. Stamens 2, an- 
terior. Ovary superior, 1-celled, with a free central placenta bearing several 
ovules. Fruit a 2-valved capsule. Seed with a straight embryo and no endo- 
sperm. 

1. UTRICULARIA L. BULADDERWORT. 

Leaves capillary divided and bearing little bladders which possess a kind of 
valve-like opening. Scapes 1 to few-flowered. Calyx-lips entire. Corolla 
with a projecting palate on the lower lip, often closing the throat; upper lip 
erect. (Latin utriculus, a little skin or leathern bottle.) 

1. U. vulgaris L. Common BLAppERWoRT. Immersed stems 1 ft. long 
or more, crowded with bi- or tri-pinnately parted leaves bearing many blad- 
ders; scapes 5 to 12-flowered; pedicels recurved in fruit; corolla 6 to 9 lines 
broad, with conical spur somewhat shorter than the lower lip. 

Olema; Santa Rosa, M. S. Baker; lower San Joaquin. The bladders have 
an entrance closed by a valve opening inwards, so that small aquatic animals 
having entered are unable to escape. 

OROBANCHACEAE. BroomM-RAPE FAMILY. 
Root-parasitie herbs, destitute of green color, with alternate scales in place 

of leaves. Flowers complete. Calx persistent. Corolla tubular, more or less 
bilabiate, the-upper lip 2-lobed or entire, the lower 3-lobed. Stamens 4, didyna- 
mous, inserted on the tube of the corolla. Ovary superior, 1-celled, pointed 
with a long style which is curved at the apex. Capsule ovoid, 2 to 4-valved, 
each valve bearing on its face 1 or 2 placentae. Seeds numerous, very small, 
with endosperm; embryo minute. 
Calyx 5-cleft; anther-cells separated from below upward, mucronate at base; capsule 

BVOlVEd co.0.cs con vig aahe 6. ng wie Sutin hrayplalainia red wine wink Weed Praia 1. OROBANCHE. 
Calyx truncate behind and before, or with 1 to 4 teeth in front; anther-cells parallel, 

Dlint;’-capsule 4-Val ved? c% cic cn ae b te Beit .c'ein S:k0 ble ois\n 8/50/04 Race EOE 2. BoscHNIAKIA, 
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1. OROBANCHE L._ Broom-rapr. 

Low commonly viscid-pubescent plants, with violet-purple or yellow flowers. 
Calyx 5-cleft into acute or acuminate lobes. Corolla tubular, curved, obscurely 
or manifestly bilabiate; upper lip erect or arching inwards, in ours 2-lobed; 
lower lip 3-lobed, spreading. Stamens included. Style deciduous; stigma 
peltate or with anterior and posterior lobes. Placentae 4, 2 on each valve of the 
capsule. (Greek orobos, vetch, and anchone, choke.) 

Flowers on long slender peduncles from a short more or less subterranean caudex, 
without bractlets; corolla obscurely bilabiate; placentae not closely approximate in 
pairs. 

Peduncles few or one; corolla bluish or purplish; calyx-lobes subulate....1. O. uniflora. 
Peduncles many; corolla commonly yellow; calyx-lobes broader........ 2. O. fasciculata. 

Flowers in a raceme, or subspicate, or thyrsoid, each with 2 bractlets; corolla manifestly 
bilabiate; placentae in contiguous pairs. 

Herbage light colored or somewhat purplish; flowers pata linte: calyx equally cleft. 
Megs Opes neartyas lowe, as tube Of corolla. ..... cs. cece sche css cess 3. O. comosa. 
Balya-lopes scarcely half-as long .as corolla y. . oc 3 cs os bce ee eic 4. O. californica. 

Herbage dark reddish brown; flowers subsessile or short pediceled; calyx unequally 
cleft; stems with a thickened tuber-like baS€........ssecseeecses.ee 5. O. tuberosa. 

1. O. uniflora L. NAKED BroomM-RAPE. Peduncles few or one, slender, 
1% to 514 in. high from a short scaly nearly subterranean stem; calyx-lobes 
subulate, often attenuate, longer than the tube; corolla violet-tinged or blue- 
purple, 1 in. long or less (twice the length of the calyx or more), the lobes 
obovate and rather large—(Aphyllon uniflorum Gray.) 

Widely distributed but not common: Lafayette; Napa; Howell Mt. Apr.- 
May. 

2. O. fasciculata Nutt. Scaly stem emerging from the ground 1 or 2 in. 
and bearing numerous fascicled peduncles 3 to 4 in. long; plants more pu- 
bescent and glandular than in no. 1; calyx-lobes broadly or triangular-subulate, 
usually shorter than but often exceeding the tube; corolla yellow, sometimes 
purple or reddish tinted, 1 to 114 in. long.—(Aphyllon fasciculatum Gray.) 

Higher mountain slopes and ridges, rather common: Coast Ranges; Sierra 
Nevada; Southern California. June. Parasitic on Eriogonum, Phacelia, 
Artemisia, etc. 

3. O. comosa Hook. Branching close to the surface of the ground, 3 to 
4 in. high, puberulent; flowers racemose or somewhat corymbose; pedicels 2 
to 4 lines long; bractlets on the pedicels or at the base of the flowers; calyx 
parted into long linear-attenuate lobes 7% as long as or nearly equaling the 
corolla; corolla pinkish or purplish, 1 to 11% in. long, upper lip notched or bifid, 
lower lip 3-parted into rather narrow lobes; anthers woolly.—(Aphyllon como- 
sum Gray.) 

Dry hills or low valleys, parasitic on Artemisia and other shrubs, usually 
not common in a locality. Mohave Desert; Livermore; San Joaquin and 
Sacramento valleys; northward to Washington. Aug.-Sept. 

4. O. californicaC. & S. Stems usually simple, 2 to 6 in. high; viscid- 
pubescent; flowers crowded in a dense raceme; pedicels 1 to 2 (or the lower 
sometimes 6) lines long; calyx-segments linear-lanceolate, half as long as the 
corolla; corolla yellowish or purplish, % to 1 in. long, its lobes shorter and less 

Aphyllon eali- 
fornicum Gray.) 

Open hills: Coast Ranges; Sierra Nevada. Corolla rather more slender 
and less membranous than in O. comosa; lips about 2 lines long, in O. comosa 
about 3 to 4 lines long. 

ie 
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5. O. tuberosa (Gray) Heller. Low, stout, pruinose-puberulent, the thick 
ened base of the stem with imbricated scales; inflorescence a dense pyramida 
(or more or less globose) cluster of short racemes; calyx unequally cleft, oe 
lobes about as long as the tube of the corolla; corolla yellowish or dark pu le 
or brown, 5 to 7 lines long, the lobes a line long, scarcely spreading ; anthers ay 
after dehiscence somewhat hairy.—(Aphyllon tuberosum Gray.) 

Summits of the Coast Range peaks and ridges, parasitic on Adenotonin 
fasciculatum, and similar shrubs: Gabilan Mts.; Mt. Hamilton; Mt. Diablo 
Mt. Tamalpais; Vaca Mts.; Snow Mt. May. _ 

rs BOSCHNIAKIA C. A. Mey. 
Stems thick, simple, arising from rather large globose tubers which are de- 

veloped at the point of attachment of the parasite to the root of the host— 
plant. Flowers without bractlets, sessile or pedicellate, more or less concealed 
by sealy subtending bracts, the whole forming a dense spike. Calyx short, 
cup-shaped, truncate behind and with teeth in front, or entirely truncate. 
Corolla ventricose; upper lip erect or fornicate, entire or bifid; lower 3-parted. 
Stamens slightly exserted. Stigma bilamellate, the lobes right and left, or 4- 
lobed. Capsule 4-valved, each valve with 1 placenta. (Boschniaki, a Russian 
botanist. ) 

1. B. strobilacea Gray. Tubers 2 to 3 in. in diameter, bearing 1 to 13 
spikes; spikes deep red-brown in age; scales (bracts) much imbricated, 
very broad and obtuse; lower flowers rarely with bractlets; calyx truneate or 
with 1 to 4 teeth anteriorly and laterally disposed; upper lip of corolla entire, 
emarginate or bifid; filaments densely bearded at base. 

Higher Coast Range ridges: Santa Cruz Mts., Moraga Ridge, Mt. Tamalpais, 
Mt. St. Helena and northward to British Columbia; commonly parasitic on the 
roots of Manzanita. May. The oblong spikes in many cases bear a marked 
resemblance to Sugar Pine cones; in other cases the inflorescence is more 
open and the specific name less applicable. For a detailed account see Erythea, 
v, 63, pl. 1 & 2. 

PLANTAGINACEAE. Puantaco Faminy. 
Acaulescent herbs with 1 to several-ribbed or -nerved radical leaves. Flowers 

complete, regular, 4-merous, the scarious and veinless corolla commonly wither- 
ing-persistent. Ovary 2 to 4-celled, superior; style long-stigmatose, simple =) 
and filiform. B 

1. PLANTAGO L. PULANTAIN. 

Flowers perfect or polygamo-dioecious, each subtended by a bract, disposed 
in spikes or heads which are raised on a leafless scape. Sepals 4. Corolla 
small, salverform, with a short tube, or nearly rotate. Stamens 4, or sometimes 
2, alternating with the lobes of the corolla and borne on its tube. Ovary 2 
or falsely 4-celled, with 1 or more ovules in each cell. Capsule cireumscissile, > 
the seeds attached to the face of the loose partition which falls away with the 
lid. Seed-coat mucilaginous. (Latin name of the Plantain.) 
Corolla closed over the mature capsule, forming a sort of beak; perenne stamens 4; 

spike 6 to 12 in. long; leaves oblong-lanceolate............+eseeeeeeee "eee hirtella. 
Corolla remaining expanded, not closed over the mature capsules. 

Perennials; stamens 4. 
Leaves lanceolat@ «s+. osx.» 0s »se om pic's dv 0 sihe 0 bieein pi nl aln hielaistal ie niaeaele nn 
Leaves Ovate’, co ovis sss aba's a pitewinie Si uc bum ispielet by 6's iq 5/kin einen eee 3. P. major. 
Leaves linear. 5.0.0 ie Sasc cs vide ev alaipialciniath sia Gy elas o'sie atctniewiiteasaraen enaterene 4: Be maritima. 

Annuals; leaves linear or oblanceolate. 
Stamens 4; capsule 2-seeded; spike oblong............++.+eeee++++5. P. patagonica. 
Stamens 2; capsule 4-seeded; spike narrowly linear...........-+-.-+e- 6. P. bigelovit. 
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1. P. hirtella H.B.K. Root thick; herbage roughish pubescent, especially 
the scapes and leaf-ribs; leaves oblong-oblanceolate to narrowly oblong, taper- 
ing to apex and below into a broad petiole, 3 to 12 in. long and % to 3%4 in. 
wide; spikes 6 to 12 in. long, dense except at the base; corolla persistent, its 
lobes closed over the capsule, forming a sort of beak; seeds 3. 

Clay banks along the coast: Marin Co. and San Francisco southward to 
Southern California. 

2. P. lanceolata L. Ripwort. ENGLISH PLANTAIN. Perennial; herbage 
somewhat villous with short hairs, often rusty-pilose; leaves erect or spreading, 
oblong-lanceolate, tapering at base into a slender petiole, strongly 3 to 5-ribbed, 
3% to 6 in. long; scape longer than the leaves, suleate and angular, erect; 
spike short-cylindrical, *%4 to 2 in. long; corolla nearly rotate; sepals scarious, 
the two lower often combined into one; stamens twice as long as the corolla, 
with slender filaments; capsule 2-seeded. 
Common about San Francisco Bay. A naturalized European species which 

has seriously diminished the carrying capacity of cattle pastures in the Pt. 
Reyes country and northward to Humboldt. 

3. P. major L. ComMMoN PLANTAIN. Glabrous perennial; rootstock short 
and thick; leaf-blades round-ovate, 3 to 6 in. long, entire or toothed, marked 
with 5 to 7 prominent ribs, these converging at the base into a broad petiole 
4 or 5 in. long; scapes not as long as the leaves, rarely longer, bearing an 
elongated spike often 8 in. long; sepals green in the middle, the edges scarious; 
capsule 2-celled with 4 to 8 seeds in each cell, circumscissile near the middle. 

Not uncommon in low fields and waste places. Probably introduced from 
flurope. Called by the Indians ‘‘White Man’s Foot,’’ since it has closely 
followed the advance of civilization, springing up about the earliest frontier 
settlements. It has repute in rustic medicine for the cure of certain cutaneous 
disorders. Var. ASIATICA Dec.; leaves in a rosette-like cluster, the petiole about 
1 in. long or less; peduncles surpassing the leaves; spike below less dense; 
capsule circumscissile near the base and well within the calyx—Stockton; Sierra 
Nevada. 

4. P. maritima L. Sea PLaNntTain. Low stout maritime perennials with 
many thick and fleshy linear or narrowly linear leaves; scapes ascending, 3 to 
4, rarely 6 to 7 in. long, equaling or exceeding the leaves; spike cylindrical, 
1% to 2 or 3 in. long; sepals somewhat carinate; corolla-tube pubescent exter- 
nally; capsules 2 to 4-seeded. 

Cliffs and rocks near the sea: Santa Cruz; San Francisco; West Berkeley. 
5. P. patagonica Jacq. var. californica Greene. Annual, silky-pubescent, 

4 to 5 in. high; leaves narrowly linear to oblanceolate, about 74 the length of 
the scapes, rarely equaling them, less than 1 to nearly 3 lines wide; spike 
dense and short, oblong, or even almost capitate, 4 to 6 lines long; sepals obtuse, 
scariously margined and with a firm and broadly linear central portion; capsule 
2-seeded; seeds oblong-oval with a pronounced ventral suleus, and tough 
leathery testa. 

Very common on hillsides everywhere. Apr.-May. Fr. June. 
6. P. bigelovii Gray. Slender glabrous annual, 3 to 5 in. high; leaves 

linear or filiform, commonly shorter than the scapes, less than 2 lines broad, 
both scapes and leaves erect; fruiting spike *4 to 114 in. long, about 1% lines 
wide; stamens 2; capsule ovoid-oblong, 1 to 11% lines long, circumscissile much 
below the middle (well within the calyx), 4-seeded, occasionally a fifth seed; 
seeds winged at one end. 
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Alkaline fields of the Sacramento and San Joaquin valleys westwai 
through the South Coast Ranges. Apr.-May. rd 

RUBIACEAE. Mapper Faminy. ‘= 
Shrubs or herbs with opposite or whorled entire leaves. Flowers perfect o < 

polygamous, rarely unisexual. Calyx, corolla and stamens 4-merous (except — 
Sherardia). Calyx coherent with the ovary, its limb sometimes obsolete. — 
Stamens alternate with the lobes of the corolla and inserted on its tube. 
Ovary 2 to 5-celled; styles 1 or 2... Embryo in fleshy or horny albumen.— 
A very large order including the Cinchona and Coffee Plant. is 
Herbs or slightly suffrutescent plants. 

Corolla rotate; flowers in cymes or solitary, pediceled............seeeeeeee 1. Gatium. 
Corolla funnelform; flowers in involucrate heads.......esseeecsseesevcs 2. SHERARDIA. | 

Large shrub; corolla tubular- funnelform; flowers in dense globose long-peduncled heads... 
3. CEPHALANTHUS. 

1. GALIUM L. Bepstraw. CLEAVERS. . 

Herbs or some species slightly suffrutescent, with slender square stems. 
Leaves exstipulate, in whorls. Flowers cymose, peduncled. Calyx-limb obso- | 
lete. Corolla rotate, 4-cleft. Stamens 4, short. Ovary 2-lobed, 2-celled, 

: 2-ovuled; styles 2. Fruit didymous, of two globular halves, dry or fleshy, 
separating when ripe into 2 seed-like indehiscent 1l-seeded carpels. (Greek 
gala, milk, certain species being used to curdle milk.) 

A. Annuals. 

Mature fruit dry; leaves 6 to 8 in a whorl. 
Pedicels curved in fruit ......ceeecsscnecccsceseecccscccnssesecuneesn 1. G3 iricarae 
Pedicels straight in fruit. 

bruit granulate or tuberculate but elabrous 2.2.0. ..0).. eee oneeer 2.66. parisiense. . 
6 Fruit. densely tneinate-hispid® 21.2 aero + aitereicie ein ain lela ane nretensiene eee 3. G. aparine. 

B. Perennials. i 
Mature fruit dry. 

- Leaves 6 in a whorl, caspidate-acuminate. : inex cs scek sok die wshune veied 4. G. triflorum. ' 
: Leaves. 4 or 5°*in ‘a whorl, obtuse atvapex?. pecans em ceed Ones aeerereln Siete 5. G. trifidum. 

Mature fruit fleshy or berry-like; leaves in whorls of 4. 
Herbaceous; corolla, yellowishivs ic). woes co tent eerie oir iore ates 6. G. californicum. 
Suffrutescent; corolla white’ .i<i\cn).. 26ers See tele Sele ete beter tals rere ae 7. G. nuttallii. 
Herbaceous; corolla: purple 3. is..5ss ears Ver Ree a OREO > baa anne 8. G. bolandert. 
Prostrate; corolla white 42/640. 0 S25 #5 Hoe Rettig Li eta eae eee 9. G. andrewsit. \ 

1. G. tricorne Stokes. CorN GaLium. Stems stout, rather simple, 6 to 
10 in. long, the angles callous, with stoutish recurved prickles; leaves in whorls 
of 6 to 8, narrowly oblanceolate or linear, callous-margined and thickly beset 
with recurved prickles, about 6 lines long; fruit on stout reeurved pedicels, : 
1% lines long, papillate-rugose, 2 lines broad or more. Ay 

Naturalized from Europe: Kenwood, Sonoma Co. Fruiting in June. Ls 
2. G. parisiense L. Watt Gatium. Much branched from the base, the t 

branches and particularly the branchlets very slender or almost filiform, 
10 to 16 in. high, very leafy below, less so above, finely scabrous; leaves 
in whorls of 6, oblong-spatulate or linear-oblong, acute, 3 to 5 lines long; 
cymes several-flowered, paniculate, the peduncles and pedicels filiform; flowers 
whitish, very small, 4 to % line broad; fruit small, glabrous, granulate-— 
(G, anglicum Huds.) 
Vineyards at Sonoma. Introduced from Europe. July. 
3. G. aparine L. Goose Grass. Diffuse or climbing over herbaceous 

plants and forming rather thick coarse mats, the stems 1 to 2 or 3 ft. long, 
the whole herbage setulose or hispidulous-roughened; leaves in whorls of 7 
or 8, oblong-oblanceolate, obtuse, or the upper acute, mucronate, tapering to 

ee 
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a rather narrow base, % to 1% or 2 in. long; flowers white or whitish; fruit 

thickly beset with whitish hooked bristles. 
Common in half shaded or grassy places among the hills. Widely distrib- 

uted. Apr. Fr. in May. 
4. G. triflorum Michx. SwEeEtT-scENTED BEDSTRAW. Decumbent or reclin- 

ing, with numerous mostly simple stems from the base, 7 to 12 in. long, 
retrorsely scabrous on the angles or smoothish; leaves mostly in 6s, oblong- 
oblanceolate, rather abruptly bristle-pointed, the midrib and the upper sur- 
face near the margin somewhat scabrous, 3 to 6 lines long; axillary peduncles 
once di- or tri-chotomous, 3 to 6 lines long; pedicels bractless, but the pedicels 
of the terminal peduncles with mostly whorled bracts; corolla purplish or 
greenish; fruit 1 line or less broad, beset with slender hooked bristles; 
endosperm lunate in cross-section. 

Edges of woods: San Mateo and northward; Sierra Nevada. 
5. G. trifidum L. Stems slender and weak, ascending, 5 to 18 in. high, 

the angles comparatively smooth; leaves in whorls of 4 or 5, thin, oblong, 
obtuse, not bristle-pointed, obscurely scabrous on the margins, 114 to 6 lines 
long; flowers minute; peduncles mostly scattered; fruit smooth; endosperm 
annular in cross-section. 

Coast Ranges (but not common); Sierra Nevada. 
6. G. californicum H. & A. CALIFORNIA GaLium. Stems from slender 

rootstocks, erect and numerous, forming a low tuft, 6 to 8 in. high, or diffuse 
and 1 ft. long; herbage hispid with widely spreading stiff hairs; leaves thin- 
nish, ovate or oval, apiculate-acuminate, 4% to % in. long, the margins and 
midrib hispid-ciliolate; flowers dioeciously polygamous, the fertile solitary 
on short peduncles at the branches or in the forks, the sterile ones terminal 
in 3s; corolla yellowish with ovate-lanceolate lobes; fruit purple, glabrous or 
nearly so. 

Common on open hills of the Coast Ranges: Humboldt Co. to Southern Cali- 
fornia. 

7. G. nuttallii Gray. Suffrutescent, often climbing 2 to 5 ft. high on 
bushes, glabrous and nearly smooth, the angles of the stem and margins of the 
leaves roughened or hispidulous; leaves in whoris of 4, thickish, oval to 
linear-oblong, mucronulate or obtuse, mostly 14% to 2 or sometimes 3 lines 
long; fruit smooth and glabrous, purple, 2 lines broad. 
Common in Coast Range thickets: Cloverdale and Mt. Diablo to San Diego. 

Mar. 
8. G. bolanderi Gray. Erect, stems 10 to 14 in. high, forming a thick 

tuft; angles of the stems scabrous; leaves oblong, acute, usually narrowed at 
base, hispid-ciliate, 2 to 3 (or the lower 4) lines long; cymes several-flowered, 
paniculate; pedicels about the length of the flowers, in fruit recurved or 
arcuate; corolla deep red-purple, with ovate acute lobes; ovary glabrous, 
rugose. 

North Coast Ranges; Sierra Nevada. 
9. G. andrewsiiGray. Densely matted on the ground, the prostrate stems 

rooting at the joints, 2 to 4 in. long; herbage grayish, sparsely scabrous or 
smooth; leaves crowded and fascicled in the axils, in whorls of 4, subulate, 
pungent, rigid, 2 to 4 lines long; flowers solitary or in 3s, terminating the 
branchlets, very small, perfect; corolla white; fruit on short somewhat re- 
curved pedicels, 1 to 114 lines wide, glabrous. 

High dry ridges of the inner Coast Ranges. 
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_ KELLOGGIA GALIOIDES Torr, Slender perennial herb with opposite leaves and 
interposed stipules, flowers on loose forking cyme terminal on stem or 
branches, greenish yellow funnelform corolla 3 lines long, and densely uncinate-— 
hispid fruits.—Sierra Nevada, common. | 

2. SHERARDIA L. 

Slender annual with square stems and whorled exstipulate leaves. Flowers — 
small, blue or pinkish, in heads surrounded by a deeply divided involucre. — 
Calyx-limb of 4 to 6 teeth, which grow after flowering and crown the fruit. — 
Corolla funnelform, the limb 4 or 5-lobed. Stamens 4 or 5. Style filiform, — 
slightly 2-cleft. Fruit dry, didymous, separating into 2 indehiscent 1l-seeded _ 
earpels. (Dr. Wm. Sherard, a patron of Dillenius and friend of John Ray.) - 

1. S. arvensis L. FieLp Mapper. Three to 6 in. high, hispidulous- 
roughened or nearly glabrous; leaves in whorls of 4 to 6, lanceolate to oblong, 
pungent; flowers subsessile, 2 or 3 in a head; involucre in fruit 3 to 4 lines 
long, its lobes 6 to 8, ovate or ovate-lanceolate. : 

Bay region, becoming widely naturalized in pasture lands near the coast: 
San Mateo north to Olema. Often matting the ground closely. 

3. CEPHALANTHUS L. Burton Busu. 

Shrub or small tree with opposite or ternate leaves. Flowers densely aggre- 
gated into spherical pedunecled heads. Calyx-tube inversely pyramidal, the 
limb 4-toothed. Corolla narrowly funnelform, slender, the small limb 4-cleft. 
Style filiform, much exserted; stigma capitate. Fruit dry and hard, obpyram- 
idal, at length splitting from the base upwards into 2 to 4 one-seeded achene- 
like portions. (Greek kephale, a head, and anthos, a flower.) : 

1. C. occidentalis L. Burron-wittow. Shrub or tree, 6 to 20 (or 30) 
ft. high; bark clay-gray, young branches reddish; leaves elliptic- to oblong- 
ovate, slightly attenuate, truncate or obtuse at base, entire, 244 to 3% in. long, 
on petioles 2 lines long, with short intervening stipules; peduncles 1 to 3 in. 
long; heads *%4 to 1 in. in diameter; calyx greenish; corolla white, 4 lines 
long, the segments obtuse, tipped with black; fruit nearly 2 lines long; seed 
1 line long, flattened, acutely margined. 

Common along interior streams, especially the San Joaquin and Sacramento — 
rivers; Sierra Nevada foothills. Fruiting heads and fruits recalling those 
of the Sycamore. Aug.-Sept. | 

CAPRIFOLIACEAE. HoNrysuckiLe FAMILY. 
Erect or twining shrubs. Leaves opposite, simple or compound, without 

stipules or with false foliaceous appendages resembling stipules. Flowers com- — 
plete. Calyx-tube adnate to the ovary, the toothed limb commonly insignificant. 
Corolla regular or irregular, 5-merous or rarely 4-merous. Stamens (in ours) 
as many as the lobes of the tubular or rotate corolla and inserted on its tube 
or base. Ovary 2 to 5-celled; style 1, elongated or short or hardly any. Fruit 
in ours a berry or berry-like drupe. Seed-coat adherent to the fleshy en- 
dosperm; embryo small, 
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Leaves pinnately compound; corolla rotate, regular; deciduous shrubs or small trees with 
compound -1mfOreBCeNCe — 6-a.6 4.0 crore a Ate bois fe oi uie te ub o-wheteim bCMie ib Rin Este iLere 1. SAMBUCUS. 

Leaves simple. ; 
terry snow-white; corolla open-campanulate or tubular-funnelform, regular; deciduous 

Shistabs oo. ccc c nes hess yea nels csiullh id sie ule) wt bitie hs hie leis me are ia ale aye 
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1. SAMBUCUS L._ ELDER. 

Shrubs or small trees with odd-pinnate leaves and serrate leaflets. Flowers 
small, white, in cymes collected in a terminal compound cluster, jointed with 
their pedicels. Calyx 5-toothed. Corolla regular, rotate, deeply 5-lobed. 
Ovary 3 to 5-celled; style short; stigmas 3 to 5; ovules solitary, suspended 
from the summit of each cell. Fruit small berry-like drupes, with cartilag- 
inous nutlets. (Greek sambuke, a musical instrument, said to have been 
made of Elder wood.) 

Flowers in a flat cyme; berry blue with a bloom; winter buds very small......1. S. glauca, 
Flowers in a thyrsoid panicle: berry scarlet or blue, without bloom; winter buds large, 

the scales broad, 4 to 3% in. 1 ES aa ST ay © Ee el ne see nee 2. S. racemosa. 

1. S. glauca Nutt. BLUE gree mr Bushy or arborescent, 6 to 25 
ft. high; leaves compound with 5 to 7 leaflets; leaflets coriaceous, glabrous, 
ovate to oblong-lanceolate, serrate eee: at the abruptly acuminate apex, 1 
to 4 in. long; flowers QU to 31% lines broad, aggregated in a terminal flat- 
topped cluster 2 to 6 in. broad, consisting of one to several 5-rayed cymes; 
berries 2 lines in diameter, blue beneath the white bloom. 

Open woods or cafons of the lower hill country or at middle altitudes, or 
along stream-banks in the valleys: Coast Ranges; Sacramento and San Joaquin 
valleys; Sierra Nevada. Fl. May to Aug. Fr. Aug.-Sept. The berries are 
used in cookery. The straight shoots furnished arrow shafts for the Indians. 

2. S. racemosa L. var. callicarpa Jepson. RED ELDERBERRY. Low or 
arborescent and 20 ft. high; leaflets thinnish, mostly obovate or oblong, com- 
monly acuminate, sharply serrate to the very apex, glabrous above, pubescent 
with short appressed hairs beneath, 2 to 7 in. long; inflorescence thrysoid- 
paniculate, ovate in outline, 2%4 to 3 in. high; berries scarlet or black without 
bloom, 2 lines broad; fruiting clusters 2 to 5 in. across, very showy. 

Peseadero Creek; Berkeley Hills; Marin Co. and northward along the coast 
to Mendocino. Apr. 

2. SYMPHORICARPOS L. 

Low and branching bushes with small short-petioled simple leaves and scaly 
leaf-buds. Flowers bibracteolate, white or rosy-tinged, in close short spikes 
or clusters. Calyx with a globular tube and 4 or 5-toothed limb; limb short, 
persistent. Corolla regular, open-campanulate or tubular-funnelform, 4 or 
5-lobed, the stamens inserted on its throat, in ours included. Ovary 4-celled, 
each of the 2 lateral cells with a single fertile ovule, the two median eells 
containing several ovules, none of which develop. Fruit a white berry with 
bony seeds. (Greek sumphoreo, to bear together, and karpos, fruit, the berries 
in close clusters.) 

Plants 3 or 4 ft. high; leaves mostly 1 in. long, entire or lobed..\.....-. 1. S. racemosus. 
Plants low, about 1 ft. high; leaves mostly % in. long, commonly entire......2. S. mollis. 

1. S. racemosus Michx. SNow Berry. Erect or Sales with slender 
branches, commonly 3 to 4 ft. high; leaves round-oval to ovate or oblong, 
entire or on the same branchlet sinuately few-toothed or saliently lobed, 
glabrous or the lower surface pubescent, commonly 1 (less commonly as much 
as 2) in. long, short-petioled; calyx-lobes ciliate; corolla pinkish, 2 lines long, 
5-lobed above the middle, densely villous-hirsute within; berry globose, 4 to 6 
lines in diameter; pulp snowy, nearly tasteless. 

Very common ‘throughout California in the hill country. Berries said to 
poison children. 

2. S. mollis Nutt. Low diffuse shrub about 1 ft. high, of somewhat 
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more delicate habit than the preceding and with thinner leaves; leaves oval 
or elliptic, mostly % in. long, seldom other than entire, pubescent on both 
surfaces or more so on the lower surface; corolla rose-red, barely pubescent 
within, otherwise like the last. 

Coast Ranges, not common (Mt. Diablo, Monterey, San Luis Obispo Co.) ; 
Sierra Nevada. Apr.-May. 

S. OREOPHILUS Gray. Corolla tubular-funnelform, 5 or 6 lines long.—High 
Sierra Nevada. 

3. LONICERA L. HoNnrysuck.e. 
Erect or twining shrubs with simple entire leaves, one or two pairs beneath 

the inflorescence often connate-perfoliate. Flowers spicate at the ends of the 
branches or in small axillary clusters. Calyx-tube ovoid or almost globose, 
the limb 5-toothed or truncate, deciduous or persistent, mostly small, sometimes 
none. Corolla with an elongated tube more or less gibbous at base; limb bila- 
biate with the upper lip 4-lobed or -toothed, or regular and the 5 lobes scarcely 
unequal. Stamens 5, inserted on the tube of the corolla. Ovary 2 or 3-celled, 
becoming a few- to several-seeded berry. (Adam Lonitzer, a German herbalist 
of the 16th century.) 

Erect shrubs; flowers in pairs on an axillary peduncle; corolla nearly regular........ 
1. L. involucrata. 

Twining shrubs; flower-whorls in terminal spikes; corolla irregular. 
Flowers pink; leaves, except the lowest, with stipule-like appendages; corolla _his- 

pidulous-glandtlan withotst. jc7..thceiesleke afeistetore clei slwiete etaione aie ce ates eae 2. L. hispidula. 
Flowers yellow; leaves mostly without stipule-like appendages; corolla glabrous without.. 

. interrupta. 

1. L.involucrata (Richards) Banks. Buack TwIn-BEerRRy. Erect shrub, 
4 to 7 ft. high; leaves opposite (or, on the lower portion of the season’s shoot, 
ternate), oblong, varying to ovate or lanceolate, 144 to 3% in. long, on very 
short petioles; flowers sessile, borne in pairs, side by side on axillary peduncles 
and subtended by conspicuous broad bracts which become reddish in age; 
peduncles solitary in the axils, 4% in. in fruit, 1 in. long; corolla saccate- 
gibbous on the upper side at base and with 5 subequal spreading lobes, 8 
lines long, yellow within and without, or somewhat crimson-tinged exteriorly, 
viscid-pubesecent; filaments coalescent with the tube about midway; berries 
black, 3 to 5 lines in diameter, disagreeable to the taste. 

Along cafion streams in the mountains throughout California. Mar.-May. 
Not reported from inner Coast Range. 

L. CONJUGIALIS Kell. Bracts minute at the base of the partly or wholly 
united ovaries; corolla dark purple, bilabiate, the broad upper lip barely 4- 
toothed.—Sierra Nevada. lL. CoERULEA L. Bracts 2, linear-subulate, longer 
than the united ovaries; corolla yellowish white; berry blue.—Sierra Nevada. 

2. L. hispidula Dougl. var. californica (Greene) Jepson. CALIFORNIA 
HoNEYSUCKLE. Climbing bushes or trees 6 to 20 ft. high, the woody trunk 
sometimes 1 in. in diameter and the ultimate branches often 3 or 4 ft. long and 
drooping; leaves more or less glaucous, oblong, ovate, or elliptic-oblong, truneate 
or subeordate at base, 2 to 3 in. long, 1% to 114 in. wide, short-petioled and all 
except the lowest with conspicuous rounded connate-perfoliate stipule-like ap- 
pendages; corolla pink, 6 to 7 lines long, glandular-hispidulous without, the 
tube within and the lower portion of the filaments very hairy; anthers exserted ; 
berries red. 

Frequent in cafons and along streams of the Coast Ranges: Santa Cruz; 
Berkeley; Napa Valley. Also Sierra Nevada. Apparently not in the inne7— 
Coast Ranges. 

ee Ve 
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3. L. interrupta Benth. CHAPARRAL HONEYSUCKLE. Stems with a rigid 
woody trunk 1 ft. or so high, the branches climbing or reclining on bushes; 
leaves orbicular to elliptic-oblong or -ovate, green above, glaucous beneath, 
%4 to 1 in. long, on petioles 4 in. long, mostly without interfoliar appendages ; 
flowers yellow, in whorls in an interrupted spike; spikes 2 to 5 in. long, 
peduneled, terminal and solitary or with several additional froin the axils of 
the uppermost leaves, 1 to 3 pairs of which are connate-perfoliate; corolla 4 or 
5 lines long, glabrous exteriorly, and nearly so within; filaments hairy towards 
the base. 

Dry slopes and ridges, climbing 2 to 4 ft. high on bushes of the 
ehaparral: middle and inner Coast Ranges; Sierra Nevada. June-July. Var. 
SUBSPICATA (Gray) Jepson. Moronel. Uppermost leaves distinct and often 
very narrow; inflorescence paniculate.—Corral Hollow southward to San Diego. 

VALERIANACEAE. VALERIAN FAMILY. 
Ours annual herbs with opposite leaves. Flowers mostly perfect, borne 

in a cymose inflorescence. Corolla epigynous, bilabiate to regularly 5-lobed, 
the 1 to 3 stamens borne on its tube. Calyx-tube adnate to the ovary, its limb 
obsolete (in ours) or pappus-like. Ovary commonly 3-celled, the two lateral 
cells reduced to mere nerves, or enlarged and forming wings to the central cell 
which is 1-seeded and indehiscent. Style simple, slender; stigmas 1 to 3. 

1. PLECTRITIS DC. 
Annual herbs. Stems simple or rarely with very slender branches. Leaves 

entire or sparingly toothed, the cauline commonly sessile. Flowers small 
(1% to 2% lines long), borne in glomerules at the end of the stem or branches, 
or the glomerules in interrupted or dense spikes. Wings of the fruit com- 
monly incurved and forming a circular hollow or cavity on the side. Species 
similar in size, habit, leaves and inflorescence. (From Latin plecto, to plait 
or interweave, on account of the involved inflorescence.) 
Rae IPE MWY ATT SESS ey Oh rahe ig crs ool nial cyoslievers is Sate o).e's o\ 0.8 aide. ave '6i,0) 3i0'.0) 00816 7a/elletena 1. P. samolifolia. 
Fruit conspicuously winged. 
Bp re COO OND ot fore sonetete ats ove feo ahakore ote © alesse a eletalel viv cles, ole dleteitia wad ote 2. P. jepsoni. 
Fruit not woolly. 
IRM UN NISL OIG epic 1tare a te hieie eo eles og oie need ss 6 dtwamele ene Seles ew 3. P. glabra. 
Fruit more or less hispid. 

Cavity of fruit without subulate appendages. 
Wings of fruit meeting above, open below; fruit glabrous externally..4. P. magna. 
Wings of fruit spreading or incurved; fruit more or less hispid externally....... 

; 5. P. macrocera. 
Cavity of fruit with two stout subulate appendages............... 6. P. davyana. 

1. P. samolifolia (DC.) Hoeck. Corolla obscurely bilabiate; spur short; 
fruit wingless, resembling a buckwheat fruit. 

Near the coast northward. 
2. P. jepsonii (Suksdorf) Davy. Simple, about 10 in. high; leaves spatu- 

late-obovate and narrowed to a winged petiole; upper leaves ovate-lanceolate, 
sessile, acute; fruit conspicuously covered with woolly hairs; incurved margin 
of wing thickish, marked lengthwise on the outside by a groove. 

Vaca Mts., Jepson. 

3. P. glabra Jepson. About 1 ft. high, the leaf axils bearing some slender 
branches; leaves ovate, acute or the lower broadly oblong, all more or less 
erose or with some few serrulations; spur of corolla broad, almost as broad 
as the throat; fruit wholly glabrous; margins of the fruit thickish, spreading 
or equally incurved. 
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Antioch, Davy. ,. 
4. P. magna (Greene) Suksdorf. Stems stoutish, often 2 to 2% ft. high, — 

the remote nodes with 1 or 2 very slender branches; leaves oblong-obovate, — 
obtuse, 1 to 2% in. long, the uppermost smaller, ovate and often acute; 
‘*eorolla white, its spur short and thick;’’ fruit smooth and somewhat flat- 
tened laterally or narrow dorsally, glabrous outside or the margins of the — 
wings ciliate, the cavity with a hispid line; wings with thin margins, not 
lobed at apex, incurved, meeting above and leaving a small circular as 
below, or closed below and open above. 

N orth Coast Ranges: Vaca Mts.; Napa Range; Knights Valley. 
5. P. macrocera T. & G. Slender, mostly simple, 3 or 4 to 8 in. high; 

leaves linear or narrowly oblong; spur of corolla longer than tube; fruit more 
or less hispid, dorsally carinate, the carina 2-grooved; lateral wings "broad, each © 
with a more or less obvious lobe at apex, spreading or incurved. 
Napa Range and elsewhere. Var. cILI0SA Jepson. Carina of fruit ribbon-like, 

bordered on each side with a rather dense row of short equal bristles perpen- 
dicular to it—Marin Co. , 

6. P. davyana Jepson. Simple, about 1 ft. high; leaves mostly narrowly 
oblong; flowers in a dense and mostly uninterrupted spike; spur of corolla 
much shorter than throat; fruit with broadish back, more or less hispid, the 
carina bordered with many hispid hairs; wings not lobed at apex, incurved, 
and merging gradually into the beak; cavity of fruit with a small depression 
on each side from which arises a single stout subulate body. 

Antioch, Davy. 
VALERIANA SYLVATICA Banks. Perennial; stems erect, simple, from root- 

stocks; radical leaves mainly undivided, obovate; cauline leaves pinnate or 
pinnately divided, with 3 to 11 or 13 leaflets; calyx-limb of 5 to 15 bristle- 
shaped calyx-lobes which are coiled up and inconspicuous until the fruiting 
stage when they unroll and form a COMA EGURGS plumose and pappus-like crown 
to the fruit.——High Sierra Nevada. 

DIPSACEAE. TrASEL FAmIny. 

Herbs with opposite leaves. Flowers in dense heads or short spikes sur- 
rounded by an involucre. Calyx-tube adnate to the ovary, its limb cup-shaped 
or divided into bristles. Corolla borne on the calyx-limb, with 4 or 5-lobed 
limb. Stamens 4 (or 2 by abortion), inserted on the throat of the corolla; 
filaments exserted. Ovary 1-celled; style filiform; ovule 1. Fruit an achene, 
crowned with the persistent calyx. 

Bracts of the spike or head conspicuous, rigid, prickly-pointed, exceeding the flowers.... 
1. Dresacus. 

Bracts of the head herbaceous, inconspicuous, concealed among the flowers....2. SCABIOSA. 

1. DIPSACUS L. 
Stout coarse and prickly biennial herbs. Cauline leaves united at base. 

Flowers pinkish white, in a dense oblong head or short spike, surrounded by an 
involuere of elongated bracts mueh surpassing the pointed bracts subtending 
the flowers. Bracts in fruit very rigid and spine-like. Calyx-limb cup-shaped, 
4-toothed, Corolla 4-lobed. Achene surrounded by a 4 to 8-ribbed involucel. 
(Greek name of the Teasel.) 

1. D. fullonum L. FuLurer’s Tease. Erect, 4 or 5 ft. high; radical 
leaves broadly oblong, arcuate, 14% ft. long or less; upper cauline connate-per- 



CAMPANULACEAE. 399 

foliate; spikes 3 or 4 in. long; bracts of the involucre narrowly linear, tapering 
to the acute apex, 1 to 4 in. long; bracts of the spike with recurved tips. 
Abundant in low and waste lands about San Francisco Bay: Berkeley; 

Alameda; San Jose; Marin Co. JD. SYLVESTRIS Huds., Common Teasel, has 
been reported at San Francisco; the bracts of its spikes have straight tips. 

2. SCABIOSA L. 

Large herbs with opposite leaves and the flowers in hemispherical heads 
on long peduncles. Involucre of many distinct bracts. Involucel cylindrical, 
not lobed. Calyx-tube adnate to the ovary, produced slightly beyond it and 
bearing 5 long slender awns. Corolla inserted on the summit of the calyx- 
tube, slender-funnelform or salverform, with 5 short equal lobes, the marginal 
ones very much larger with the upper lobes much smaller than the lower. 
(Latin scabiosa, meaning scurfy, the plant used for affections of the skin.) 

1. S. atropurpurea L. Movurninc Brive. Stems branching, 2 or 3 ft. 
high; lowest leaves lyrate; upper leaves pinnately divided or the uppermost 
oblong-lanceolate and coarsely serrate or the narrower ones disposed to be 
entire; peduncles 8 to 12 in. long; heads 11% in. broad; flower black-purple 
to pinkish white, the regular corollas 5 or 6 lines long; calyx-awns 3 lines long; 
fruit an achene, enclosed in the persistent involucre and bearing the exserted 
calyx-awns. 

Native of Europe, naturalized by waysides: Berkeley; Solano Co., ete. 

CAMPANULACEAE. BeEtu-FLOWER FAMILY. 

Slender or small herbs with milky juice, alternate simple leaves and regular 
complete flowers. Calyx-tube adnate to the ovary, the limb commonly 5-parted, 
usually divided down to the ovary and persistent. Corolla 5-lobed or -parted, 
inserted with the 5 stamens where the calyx becomes free from the ovary. 
Ovary 2 to 5-celled; style 1, long, with 2 to 5 stigmas. Fruit a many-seeded 
capsule. 

Capsule dehiscent on the side. 
Opening by small valves or circular perforations. 

Corolla more or less campanulate; ovary short and broad........... 1. CAMPANULA. 
Mearoila toric; Ovary somewhat elongated 5.5. 52% 2c ct ccles oss ac os 2's 2. SPECULARIA. 

Opening by irregular fissures; ovary short and broad............. 3. HETEROCODON. 
Capsule dehiscent at the apex within the calyx; ovary club-shaped........ 4. GITHOPSIS. 

1. CAMPANULA L._BELL-FLOWER. 

Herbs with blue flowers. Calyx with 5 narrow lobes, its tube short and broad. 
Corolla campanulate or nearly so. Filaments dilated at base. Stigmas and 
cells of the ovary 3 to 5. Capsule short, opening on the side by 3 to 5 small 
valve-like perforations. (Diminutive of Latin campana, a bell.) 

Perennials; style filiform, long-exserted; capsule openings near the middle or base. 
Mie esercn ine ifae) Campanilate COLMA lo). 5 icicieces oan siece oso os colors als 1. C. linnaetfolia. 
Style shorter than the narrowly campanulate corolla. 

Leaves sessile; corolla-lobes narrowly lanceolate................2. C. prenanthoides. 
Peaves: petioled: eorolla. lobes -OVate-ODIONG . . 2. e oc Siw civic hac cinencesacs 3. C. scoulert. 

Annuals; style included in the corolla; capsule urn-shaped, the openings just above the 
ane ele tere Ve pe a Ee ichcnais os) )h.  skgdlevnie Saini atoversbibleia o's 4. C. exigua. 

1. C. linnaeifolia Gray. Stem about 1 ft. high, slender, simple or spar- 
ingly branched at summit; leaves ovate-oblong, crenulate except at base, 
sessile or subsessile, % to 4 in. long, the margins retrorsely scabrous, as also 
the angles of the stem; flowers few, solitary, the peduncles as long or much 
longer; calyx-lobes lanceolate; corolla pale blue, 114 in, long; capsule globular. 
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Swampy places: Pt. Reyes and northward to Mendocino Co. June-] 
2. C. prenanthoides Durand. CALIFORNIA HaAReE-BELL. Stem slen 

erect, 144 to 2 ft. high, often much branched; herbage minutely rough-pube: 
lent or almost glabrous; leaves oblong-ovate or lanceolate, sessile, 1 in. long © 
or less, sharply serrate; flowers mostly in clusters on short pedicels; clusters — 
axillary, or the upper leaves reduced and the inflorescence racemose; coro. 
eylindrical in the bud, 4 or 5 lines long, 2 or 3 times the length of the subulate 
calyx-lobes, parted into linear-lanceolate lobes; capsule hemispherical or short- . 
turbinate. = 
Wooded hills near the coast from Monterey northward; Sierra Nevada from 

Placer Co. to Mt. Shasta. July. . 
3. C. scouleri Hook. Stem slender, erect, or decumbent at base, mostly 

simple, 6 to 12 in. high; herbage glabrous; leaves ovate to lanceolate, sharply — 
serrate, *%4 to 114 in. long, tapering at base into a margined petiole; flowers 
on filiform peduneles, solitary in the axils or terminal, or the upper leaves — 
reduced to minute bracts and the inflorescence paniculate; corolla exceeding _ 
or twice as long as the subulate calyx-lobes, deeply cleft into ovate-oblong 
lobes. 

Redwood region from Marin Co. northward to Washington. ; 
4. C. exigua Rattan. Branching from the base and diffuse, 2 to 4 re 

6) in. high, short-hispid, especially at base; le mi be obovate, linear, or the up- 
permost subulate; flowers erect, lateral or ter inal on the branchlets, of two 
kinds, one with slender and rather short style having 3 revolute stigmas at — 
apex and with the dilated bases of the filaments not ciliolate; the other kind 
with the style longer, conspicuously club-shaped and merely notched at apex, 
the dilated bases of the filaments ciliolate; corolla of both kinds light blue, 
2 to 4 lines long; calyx-lobes subulate-linear, nearly twice the length of the 
turbinate tube; capsule somewhat urn-shaped, with 3 valve-like openings just 
above the middle. 

Coast Range peaks and ridges: Mt. Hamilton; Mt. Diablo; Mt. Tamalpais; 
Mt. St. Helena. 

2. SPECULARIA Heister. VENuS LOOKING-GLASS. 

Annuals with leafy erect stems. Flowers solitary or in pairs, in the axils 
of the leaves, blue or purplish, 1 or 2-bracteolate. Our species with two kinds ~ 
of flowers: the earlier fertilized in the bud, with undeveloped corolla and 3 or 
4 calyx-lobes; the later with a conspicuous blue corolla and 5-lobed calyx. 
Corolla rotate or nearly so. Stigmas and cells of the ovary 3, sometimes 
2 or 4. Capsule rather long, prismatic or cylindric, dehiscent by small valve- 
like openings on the sides. (Latin speculum, a looking-glass.) 

1. S. biflora (R. & P.) Gray. Stems slender, simple or with many 
branches from the base, 8 to 15 in. high, retrorsely scabrous-hispidulous on the 
angles; internodes rather short; leaves ovate, mucronate, sessile, entire, or 
somewhat crenate, 3 to 6 (or the lowermost 8 or 9) lines. long ; corolla blue, 
exceeding the linear- lanceolate calyx-lobes; capsule 3 or 4 lines long, sessile. 

Low open hills of the Coast Ranges or fields of the interior valleys. Apr.- 
May. 

3. HETEROCODON Nutt. 

Delicate annual with solitary axillary flowers of two kinds as in Specularia. 
Calyx-lobes of the earlier flowers 3 or 4, of the later 5 (when 4 or 5 one or 
two smaller), all foliaceous and much longer than the obpyramidal tube. 
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Corolla open-campanulate. Capsule short and broad, 3-celled, 3-angled, burst- 
ing by mostly irregular lengthwise fissures in the thin spaces between the ribs. 
(Greek heteros, different, and kodon, bell, the flowers campanulate and of two 
different kinds.) 

1. H. rariflorum Nutt. Stems filiform, 1144 to 9 in. high; leaves round- 
ish, 114 to 5 lines long, sessile, truncate or subcordate at base, sharply toothed, 
the teeth bristle-pointed and the margin between the teeth frequently ciliate- 
bristly; calyx sparsely hispid, its lobes ovate, sparingly toothed, 1 to 3 lines 
long; corolla of earlier flowers scarcely evident, of the later flowers well de- 
veloped, light blue (the short lobes darker), with the tube 114 to 2 lines long. 

Coast Ranges (Berkeley, Napa Valley, Lake Co. and northward); Sierra 
Nevada; Southern California. Apr., or as late as July in the higher mountains. 

4. GITHOPSIS Nutt. 

Small annuals with blue flowers terminating the stems or branches. Calyx- 
tube cuneate, strongly 10-ribbed, adnate up to the summit of the ovary, with 
5 linear foliaceous lobes. Corolla tubular-campanulate. Filaments short, 
dilated at the base; anthers long and linear. Ovary 3-celled; stigma 3-lobed. 
Capsule coriaceous, crowned with rigid calyx-lobes of its own length, strongly 
striate-ribbed, many-seeded, dehiscing at apex by a perforation at the place 
where the style falls away. (Name from Githago, the calyx resembling that 
of the Corn-Cockle.) 

1. G. specularioides Nutt. Stems simple or with 1 or several proliferous 
branches, these in turn sometimes proliferous, 4 to 7 in. high; herbage retrorse- 
ly rough-pubescent or glabrous; upper leaves oblong, or narrower, 3 to 5 lines 
long, the lowermost obovate, 1 or 2 lines long, all sharply few-toothed; calyx- 
lobes 3 to 8 lines long, eventually callous-ribbed, shorter than or 3 or 4 times 
as long as the corolla; corolla-lobes shorter than the tube; capsule rigid, taper- 
ing into a short and stout peduncle. 

Open ground in the hill country of the Coast Ranges (Hupa Valley, Round 
Valley, Napa Valley, Sonoma, Jolon); Sierra Nevada. The var. DIFFUSA 
Jepson is nearly glabrous; sinuses of the calyx hispidulous.—Vaca Mts.; South- 
ern California. 

LOBELIACEAE. Lose.ia Faminy. 

Annual herbs with alternate simple entire leaves. Flowers in racemes, com- 
plete. Calyx-tube adnate to the ovary, its free border with 5 distinct lobes or 
teeth. Corolla epigynous, bilabiate, 2 lobes in the upper lip and 3 in the 
lower. Stamens 5, inserted with the corolla, but generally free from it 
and alternate with its lobes; anthers and filaments usually united into a tube 
about the style. Ovary 2-celled; style 1; stigma capitate and girt with a 
rim of hairs. Juice mostly milky and acrid. Fruit in ours a many-seeded 
1 or 2-celled capsule. 

Stems erect or ascending; corolla conspicuously bilabiate; capsule commonly 1 to 2 in. 
JLT 2h ASR SecA BAe ae ei. ae oi ge ene ee eee ae ae 1. DOWNINGIA. 

Stems procumbent; corolla-segments only slightiy unequal; capsule % in. long........... 
2. HoweELtia. 

1. DOWNINGIA Torr. 

Dwarf herbs of low plains, margins of vernal pools or in ‘‘hog wallows,’’ 
sometimes in the mountains or in saline marshes. ‘Calyx-tube (adnate to the 
ovary) very long and stalk-like. Corolla with a short tube and ample bila- 
biate limb; lips spreading, the larger 3-lobed, the smaller 2-cleft with narrow 
divisions. Ovary 2-celled, becoming a 1-celled capsule with 2 parietal filiform 
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placentae. Capsule long and linear, crowned with the persistent calyx-lobes, — 
dehiscent below the apex by 1 to 3 long fissures. (A. J. Downing, an American — 
hortieulturist. ) : 

The discrimination of the species as here listed depends to a large degree 
on color marks. D. pulchella is taken as the type of the second group of 
species (nos. 2 to 6), with two diverging lines of variation, one reaching to- 
wards B. concolor with disappearance of yellow in the corolla; the other ex- — 
tending to B. ornatissima through B. bicornuta (not within our limits) and 
ending in B. humilis. 

Anther-tube much incurved, nearly hook-shaped .........ccccccccccccesces 1. D. elegans. 
Anther-tube straight or only slightly curved. 

Corolla conspicuously bilabiate. 
Lower lip with 4 central maroon pat... \).ic.c0 c cole ws ov wickets eat a eee 2. D. concolor. 
Lower lip with a central yellow spot. 

Tube-shorter than ‘calyx-lobes ..)..<:,09:5 onscme.s'n obit wit plate hse 3. D pulchella. 
Tube much longer than: calyx-lohés. sic 2.5 aes cee ee ohn cee cal eee 4. D. cuspidata. 

Corolla..cmall ‘arid. pale acis sacs acts Ups eats eh Liao ae eee 5. D. ornatissima. 
Corolla obscurely bilabiate, the lobes similar... .¢00.0.0dseccusecesemeun 6. D. humilis. 

1. D. elegans (Dougl.) Torr. Commonly simple, 4 to 7 in. high; leaves 
oblong to oblong-lanceolate, 1% in. long; corolla-tube campanulate; the upper 
lip cut % the way down, the segments ascending and parallel; lower lip 3- 
lobed at apex, the lobes and lateral parts of the body sky blue marked with 
darker veinlets, main portion white and bearing 2 oblong parallel green or 
greenish yellow spots; side of throat next to lower lip frequently with purple 
spots and yellow lines; stamen-column long-exserted, about equaling the upper 
segments.—(Bolelia elegans Greene. B. insignis Greene.) 

Beds of vernal pools (where water has recently stood), on the plains of the 
Sacramento Valley. May. Lower lip somewhat concave. 

2. D. concolor Greene. Branched from the base and somewhat tufted 
or nearly simple, 4 to 5 in. high, minutely puberulent; corolla light blue; 
base of lower lip or all of it below the lobes or divided part with a well- 
defined spot or area of dark maroon; upper lip eleft to the middle only; 
lobes of lower lip slightly unequal; stamen-column little exserted.—(Bolelia 
concolor Greene.) 

Low fields near Suisun. May-June. ; 
Var. tricolor Jepson, n. comb. Lower lip with the transverse somewhat 

quadrate spot of dark maroon bordered by white, this color sometimes extend- 
ing to the bases of the violet lobes; throat often with yellow folds.——Suisun. 
Varying into the next. (Bolelia concolor var. tricolor Jepson.) 

3. D. pulchella (Lindl.) Torr. Erect or ascending, 2 to 10 in. high, 
usually simple; leaves oblong-ovate or narrower, 1% in. long; lower lip of 
corolla cleft into 3 roundish apiculate lobes; upper lip deeply 2-cleft, the 
oblong-lanceolate lobes divergent and spreading; corolla deep blue, the center 
of the lower lip yellow with a white border, this somewhat irregular in outline 
but sharply defined against the blue; side of throat next to the lower lip 
with three dark violet spots either side of and in the interval between a pair 
of narrow yellow folds or lines which join the yellow field; corolla-tube 1 
line long, the limb ample, 6 lines broad and 4 lines deep, the lower lip plane 
and at a right angle to the tube; stamen-column nearly or quite equaling the 
lobes of the upper lip.—(Bolelia pulchella Greene.) 

The most common and most beautiful species: plains of the lower Sacramen- 
to in Solano Co.; abundant and of rank growth in salt marshes near Alvarado; | 
low places in the Gilroy Valley. May-June, 
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4. D. cuspidata Greene. Stems very slender and leaves scarcely exceeding 
1 line; flowers few; lower lip of the corolla broadly trefoil-shaped, broader 
than long; lobes broadly ovate, retuse or somewhat obcordate, cuspidately 
pointed, the terminal half violet, the lower portion white; undivided part of 
lower lip yellow, plane or nearly so, that is, without protuberances or folds; 
lobes of the upper lip 1% lines long, spatulate-obovate, cuspidately acute, 
slightly divergent, deep violet; anther-tube scarcely exserted from the com- 

_paratively long (114 lines) and narrow corolla-tube——(Bolelia cuspidata 
Greene.) 

North Coast Ranges: Los Guilicos and Napa valleys. May-June. 
5. D. ornatissima Greene.. Erect, slender, 2 to 6 in. high, simple or 

branched from the base; tube of corolla raised into a protuberance at base 
of upper lip, the segments of which are coiled backward into a ring; basal 
portion of lower lip with 4 short folds, the center white with greenish yellow 
spots, the lobes blue, all the colors very pale; stamen-column exserted beyond 
the tube.—(Bolelia ornatissima Greene.) 

Plains of the lower Sacramento in Solano Co. May. This is doubtless 
a reduced form of D. bicornuta Gray while the next is a still further re- 
duction. 

6. D. humilis Greene. Very dwarf, 1 in. high; calyx-segments unequal; 
corolla minute, white, 1 line long, obscurely bilabiate, the ovate-oblong acute 
segments not very unlike——(Bolelia humilis Greene.) 

Sonoma Co. 
2. HOWELLIA Gray. 

Hither aquatic or of muddy margins of pools. Flowers more or less cleistog- 
amous. Calyx-tube united for its whole length to the ovary, the limb with 
slender segments. Corolla not surpassing the calyx, its very short tube di- 
vided nearly to the base on the (apparently) upper side; lobes oblong, nearly 
equal, three united higher. Ovary 1-celled, the filiform parietal placentae 
each with 3 to 5 ovules. Capsule membranaceous, bursting irregularly on one 
side. (Thos. Howell of Portland, author of a pioneer flora of Oregon, Wash- 
ington and Idaho.) 

1. H. limosa Greene. Weak and procumbent, the branches 1 ft. long, 
sometimes matted; leaves lanceolate, sessile, entire, 1 in. long; flowers cleistog- 
amous; capsule clavate-oblong, 1%4 in. long, crowned by the 5 triangular 
calyx-teeth. 
Muddy shores: Suisun. May. This may be simply a terrestrial form of H. 

aquatilis Gray. 

COMPOSITAE. SuNFLOWER FAMILY. 
Annual or perennial herbs or shrubs with alternate or opposite leaves. 

Flowers perfect, unisexual or sterile, in heads, borne on the enlarged summit 
of the peduncle (receptacle) and surrounded by the bracts of the involucre. 
Receptacle with bracts subtending the flowers, or with bristles among the 
flowers, cr without bracts or bristles (naked). Corollas tubular and 5-toothed 
or -lobed, or the limb strap-shaped (or ligulate) and toothed at apex, those 
of a head all tubular or all ligulate or of both kinds. When both kinds are 
present the flowers with the ligulate corollas occupy the margin of the head 
and are called ray-flowers, and the ligulate corollas, rays; the flowers with the 
tubular corollas occupy the center and are called disk-flowers. Ray-flowers 
commonly pistillate, sometimes perfect or neutral; disk-flowers commonly 
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“om perfect, often staminate or pistillate. Heads with both ray- and disk- 
' flowers are called radiate; with disk-flowers only, discoid. Calyx-tube united 

with the ovary, the limb when present called a pappus and greatly varied in 
structure, consisting of awns, hairs, bristles, scales or paleae, or in many cases 
appearing as a mere crown or ring or wholly obsolete. Stamens 5; filaments 
free; anthers united and forming a tube, or nearly or quite free in the tribe of 
Ambrosieae. Style divided above into 2 long branches which bear stigmatic 
lines on the inside. Ovary 1-celled, 1-ovuled, maturing into an achene, crowned _ 
by the pappus when that is present. Pappus commonly persistent and assist- 
ing in the dispersion of the 1-seeded fruit. 

KEY TO THE TRIBES. 

Heads composed wholly of perfect flowers with ligulate corollas; ligule 5-toothed at apex; 
herbs with milky juice; leaves alternate or radical ............. veeee le CICHORTERE 

Heads composed of ray- and of disk-flowers or of disk-flowers only. 
Receptacle covered with bristles; heads large; flowers conspicuous; corollas cleft into 

long narrow lobes; rays none; very spiny thistles or thistle-like plants; leaves 
Blberriete : x.u'si vcs! gyn. h eiwislade vie sthonthie bese 6.6 se abso aieh ate tee areas eee 2. CYNAREAE. 

Receptacle with chaffy bracts (see also nos. 28 and 29). 
Rays always present, conspicuous or inconspicuous; disk-flowers perfect; bracts of 

the involucre foliaceous or herbaceous, not scarious; pappus of paleae or awns, 
never capillary. 

Involucre of 1 series of equal bracts, each embracing or enfolding a ray-achene; 
bracts of receptacle often in a single series between ray and disk; leaves alter- 
nate or opposite; “(annuals except twO)'.. aac tess +s ciele one renee 6. MADIEAE. 

Involucre of 1 to several series of bracts, none enfolding ray-achenes; receptacle 
very chaffy; leaves mostly opposite or radical .......... Sradeas 7.. HELIANTHEAE. 

Rays none; leaves alternate (except no. 69). 
Heads unisexual (except no. 63), small, greenish or white; corolla of pistillate 

flowers none or a rudiment; anthers nearly or quite distinct; pappus none; 
fruit usually a bur; leaves alternate (the lower opposite in no. 63)........-.. 

8. AMBROSIEAE. 
Heads composed of both pistillate and staminate (or perfect) flowers; corolla of 

pistillate flowers filiform; bracts. of the involucre few or none; leaves alter- 
nate (except no. 69); white-woolly, anmmais) +. eae ne eee 9. INULEAE. 

Receptacle naked (without bristles or chaffy bracts, except nos. 28 and 29); leaves 
alternate (except nos. 26, 36, 37, 38, and 91). 

= Bracts of involucre in 1 or 2 series; pappus of soft capillary bristles; both disk- and 
tay-flowers yellow (except no. 23) =, cv caeeea cee tne he eee 3. SENECIONEAE. 

Bracts of involucre imbricated, dry and scarious; pappus none or reduced to a mere 
crown or ring; flowers white, yellow or greenish; rays present or absent; leaves 

i ee 

usually much. divided | sree. s ous. «+0 ¢. detain ieee ia ae bce ae 4. ANTHEMIDEAE, 
Bracts of involucre in few series, little imbricated; pappus paleaceous, awn-like, 

bristly or none; flowers yellow; rays present (except in no. 42) ....5. HELENIEAE. 
Bracts of the involucre many and imbricated, often dry or scarious; pappus of cap- 

illary bristles; rays none; pistillate corollas mostly filiform; (pappus none and 
bracts few in fo: 75). .'.' s0¢ a5 stop rena ee's'> » Wren 6 ete 9. INULEAE. 

Bracts of involucre well imbricated; disk-flowers commonly yellow, the rays of the 
same or different color or none; pappus of awns or bristles (or of short scales 
108 110; 76): on 5:x/ 0 0's ys 0:0 bw 00 4m ote MI ates ae ck 4 ap ate ne 10. ASTEREAE. 

Bracts of the involucre equal or imbricated; flowers perfect, white or whitish; rays 
HOMES ois sino ec n'bjn.e'ucaie ww wise Miberw, ela EAE heen atain mie ees a 11. EupaTorRIEAE. 

| : TRIBE 1. Cichorieae. Cuicory TRIBE. 
Herbs with milky juice and alternate or radical leaves. Receptacle naked 

or with chaff-like bracts. Flowers all perfect and all with ligulate corolla, 
the ligule 5-toothed at apex. Anthers sagittate or auricled at base, commonly 
appendaged at summit. Style-branches stigmatic on their inner side for their 
whole length. 

A. Pappus paleaceous or of rigid bristles. 

Pappus paleaceous, the paleae without awns; achenes neither ribbed nor beaked. 
Flowers blue; receptacle naked; herbage soft ..... RD aps sips pea wh Se acvpeel, CYCHORIUMG 
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Flowers yellow; receptacle with chaff-like bracts; thistle-like plant.......2. ScoLyMus. 
Pappus consisting of bristles, the bristles (or some of them) plumose. 

Receptacle naked. P i 
Achenes not beaked nor ribbed; tall annuals, paniculately branching above........ 

3. STEPHANOMERIA. 
Achenes (at least the inner) with a slender beak. . 

Flowers yellow; achenes 5 to 10-ribbed; low branching thistle-like sn es pee 
4. Pricris. 

Flowers purple; achenes ribbed; perennial or biennial with grass-like leaves...... 
5. TRAGOPOGON. 

Flowers white; achenes obscurely ribbed; stem branching above; annual........ 
6. RAFINESQUIA. 

Receptacle with chaff-like bracts; at least the inner achenes beaked; flowers yellow; 
een wee = leaVECM RAGGA Ms aot nce eg s)ccc's 0m 20101 0,5 52 aint comtoie o wins = aya 7. HyPpocHAERIS. 

Pappus paleaceous, the paleaceous portion short or often very long, tipped with a long 
or short bristle or awn which is either naked or barbellate, or rarely subplumose; 
achenes not beaked. 

Ligules short, the head in anthesis small; bracts of the involucre equal but, with 
shorter ones at base, all membranous; pappus-bristles 5 

Paleae of the pappus elongated, cleft at tip, the short bristle or awn proceeding from 
the cleft; peduncle enlarged at summit; heads erect.............. 8. URoOPAPPUS. 

Paleae of the pappus mostly short, abruptly or gradualiy passing into the awn; 
peduncles not enlarged at summit; heads nodding in the bud ....... 9. MIcROSERIS. 

Ligules elongated, the heads in anthesis showy; bracts of the involucre imbricated in 
several series; pappus-bristles 10 or more, barbellate or subplumose, the paleaceous 
BASCRGHOLE Atiel: FTI) 2 '5 fscccn ais ateicis esdialeisveiais S18" a(n, oUniacatainiate o 0's sein elelele 10. ScorRzONELLa. 

B. Pappus of fine soft capillary bristles, scabrous but never plumose; achenes ribbed 
or nerved. 

Achenes not flattened; receptacle naked, or bristly in some species of no. 11. 
Achenes beakless; stems commonly branching or the plants acaulescent. 

Pappus mostly soft and deciduous; achenes terete, truncate........ 11. MALAcoTHRIX. 
Pappus dull white or tawny; achenes linear...........cc0ccccccccce 12. HIeERAcIUM. 
Pappus white; achenes colummar or fusiform .......2-¢ccccencccsccdens 13. Crepts. 

Achenes with a slender beak; acaulescent plents, the peduncles 1-flowered..14. AGosERIS. 
_Achenes flattened; receptacle naked; leafy-stemmed plants. 

Pees PEARCE SCANS titan PAMICIE Wc serie os sia nielSl eld. cle dise'a aisee dadalce des 15. Lactuca. 
Achenes not beaked; heads corymbed or umbellate ................ccce0- 16. SoNCcHUs. 

TRIBE 2. Cynareae. THISTLE TRIBE. 
Thistles or thistle-like herbs with alternate prickly leaves. Heads large. 

Bracts of the involucre imbricated, usually prolonged into a spine or bristle, 
or provided with a membranous edge. Receptacle bristly or hairy. Flowers all 
perfect. Rays none. Corollas tubular, cleft into long narrow lobes. Anthers 
long-tailed at the base, with elongated appendages at the tip. Pappus bristly 
or plumose, rarely paleaceous. 

A. Achenes obliquely or somewhat laterally inserted on the receptacle. 

Heads not leafy-involucrate; pappus-bristles or -scales in 2 or 3 rows or none “eee eee eee 

; : 1 17. CENTAUREA. 
Heads leafy-involucrate; pappus-awns in 2 series ..........ccccccccccccccces 18. Cnicus. 

B. Achenes inserted on the receptacle by their very base. 

Filaments distinct. 
Pappus paleaceous and double (in 2 different sets) .............c000- 19. CaARTHAMUS. 
Pappus of plumose bristles, united at base and deciduous in a ring. 

Bristles of the pappus in several series; achenes somewhat 4-angled...... 20. CyNARA. 
Bristles of the pappus in a single series; achenes not angled ........... 21. Cirsium. 

Filaments united below; pappus of narrow barbellate paleae .............. 22. SILYBUM. 

TRIBE 3. Senecioneae. GROUNDSEL TRIBE. 

Herbs, or two species suffrutescent. Leaves alternate or radical. Bracts 
of the involucre little or not at all imbricated, mostly in 1 or 2 rows. Recep- 
tacle naked. Flowers of both disk and ray yellow, except Petasites. An- 
thers not caudate. Pappus-bristles soft, commonly copious, most often white. 
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A. Radical leaves broad, palmately cleft or parted. 

Cauline leaves. scale-like; flowers subdioecious, whitish; pistillate de distinctly — 
liglate 1006 veo oe v.00 0s ae ain ob vie 8 ¥ daisies Sawn ea ce ee Shee oe . PETASITES. 

Cauline leaves similar to the radical; flowers all perfect and fertile, yellow; pees none -. 500 
24. CACALIOPSIS. 

B. Leaves not palmately parted; flowers yellow. 

Bracts of the involucre linear, rigid; heads rayless; leaves entire, sessile, white-woolly PY « 

ions i a arr A mr onrernh mth ten Amici nels a aps Aces 8 25, Lurnaee 
Bracts of the involucre thin-herbaceous; heads radiate or rayless; leaves various. 

Leaves chiefly opposite; heads Targe\..:. «sic.csescielnte els eles a eine ntelsteneneneneee 26. ARNICA. 
Leaves alternate; heads\large or Small”. ot ..ccc% sre se ves sete teraie oe ee 27. SENECIO. 

TripeE 4. Anthemideae. MAYWEED TRIBE. 

Strong-scented or aromatic plants. Leaves alternate, all or some of them 
finely dissected, pinnately parted or pinnatifid, except one species. Bracts of 
the involucre imbricated, commonly dry and scarious or with scarious margins. — 
Receptacle naked or with chaff-like bracts. Flowers white, yellow or greenish. 
Rays present or none. Anthers not caudate. Pappus none or a short scarious 
crown. 

A. Receptacle with chaff-like bracts. 

Heads solitary, terminating leafy branches or peduncles; rays 14 to 20; annual........ 
28. ANTHEMIS. 

Heads in a terminal corymb; rays 4 or 5; perennial .........-.0+. oe were 29. ACHILLEA. 

B. Receptacle naked. 
All of the flowers with a corolla. 

Heads solitary, terminating leafy branches or peduncles. 
Rays many, -conspictiouSyaciccce co's: serci he nielel oe cier abe coeieiene ate naarae 30. CHRYSANTHEMUM. 
Rays none; flowers all alike, perfect, greenish; annual ..............- 31. MATRICARIA. 

Heads corymbose; rays none; flowers’ yellow; perennial ...............- 32. TANACETUM. 
Heads in panicled racemes or spikes, small; rays none; flowers yellow or purplish; 

shrubs or herbs ©. scdiiswie ths pemiaw yale thee ve ae celtic a chgtemtan: Aa even 33. ARTEMISIA. 
Marginal flowers without a corolla; heads discoid. 

Heads peduncled; mature achenes borne on pedicels; style deciduous....... 34. CorTuLa. 
Heads sessile; achenes pointed with the spine-like persistent style ........35. SoLiva. 

TRIBE 5. Helenieae. SNEEZEWEED TRIBE. 

Herbs or some Eriophyllums suffruticose. Leaves alternate or opposite. 
Flowers in our species yellow. Rays present in all our species except Chaenac- 
tis. Anthers not caudate. Receptacle naked. Bracts of the involucre in 1 or 
2, sometimes in 3 or 4 (?) series. Pappus of paleae, awns or bristles, or often 
wanting. 

A. Leaves opposite; herbage glabrous, pubescent or slightly tomentose, never white-woolly. 

Bracts of the involucre imbricated, in more than 1 series; pappus none; succulent per- 
ONAMAl o's sige Sis’eaicre mice oe ele mies ale! bie collete dete te tplaerene tel ule ie ovals ca) sc Meta ee nane ener 36. JAUMEA. 

Bracts of the involucre in a single series and 
United into a toothed cup; pappus paleaceous or none; annuals ........ 37. LASTHENIA. 
Distinct; pappus of paleae or bristles, or both, or none; annuals except one..38. BAERIA. 

B. Leaves alternate; herbage glabrous or in several genera white-woolly. 

Ray-corollas with a toothed appendage at base opposite the ligule; pappus none; leaves 
entire or denticulate; -anniials (coisa eas sn eA ne 39. Monotopia. 

Ray-corollas without appendage at base. 
Pappus present. 

Bracts of the involucre erect. 
Rays conspicuous; paleae firm, blunt; leaves divided or incised; perennial herbs 

Or sufiruticobe ) plants: vx<.c15 sie cictaisclsraseumretebeteretaie rele aie er ee ane 40. ERIOPHYLLUM. 
Rays very inconspicuous; paleae subulate; leaves narrowly linear and entire; slen- 

der annials* £5 scx. chun sis sie ducalpeeinrc> ake rae aint Slane 41. RIGIOPAPPUS. 
Rays none or the marginal corollas palmately enlarged; leaves divided; annuals.... 

42. CHAENACTIS. 
Bracts of the involucre reflexed; rays usually drooping; paleae short-pointed; leaves 

often decurrent; perennial herbs ...ji-.<.2 ctepe as oud es ae eace seen 43. HELENIUM. 
Pappus none; leaves pinnately parted}: lownarimial tas. aw ties eiraiertanatare 44. BLENNOSPERMA, 
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TRIBE 6. Madieae. JARWEED TRIBE. 

Ours annuals (except one species of no. 45 and no. 54). Herbage glandular, 
viscid or heavy-scented (except nos. 53, 54, and 55). Leaves alternate or 
opposite. Bracts of the involucre in a single series, each partly or completely 
enclosing an achene. Bracts of the receptacle commonly in a single series 
between disk- and ray-flowers and often united into a cup, or sometimes 
scattered among the disk-flowers. Rays always present, showy or inconspicuous. 
Anthers not caudate. Ray-achenes always fertile, without pappus (except nos. 
51 and 54); disk-achenes fertile or sterile, their pappus paleaceous, awn-like 
or none. 
A. Ray-achenes laterally compressed, completely enfolded by the deeply sulcate bracts of 

the involucre which are strongly carinate on the back. 

Rays showy or inconspicuous; disk-flowers few to many; mostly tall plants...... 45. Mapta. 
Rays inconspicuous; disk-flowers one; low slender plants ............. 46. HaRrPAECARPUS. 

B. Ray-achenes turgid or somewhat obcompressed, half enclosed by the bracts of the 
involucre which are rounded on the back. 

Achenes of ray without pappus. 
Rays 5 to 40, 2 or 3-lobed or -toothed; disk-achenes with or without pappus; leaves, 

at least at base, not entire. 
Leaves not spiny, commonly viscid and glandular. 

Receptacle flat; rays 5 to 25, always (?) 3-lobed; bracts of involucre and of 
LECEDLAC Seate leus TO NCELIGMOUS  ais.sralelsicinic (= ac cisictelors ='-'e.cleis sa = seis 47. HEMIZONIA. 

Receptacle convex; rays about 15, 3-lobed; bracts of involucre and of receptacle 
persistent, the outer beset with clavate processes ............ 48. HoLocaRPHA. 

Leaves (at least the upper) spinose and rigid, little viscid or glandular; rays 25 to 
40, 2-lobed; bracts of involucre and of receptacle persistent or deciduous, not 
BESCEEY EU EOCESSESE wre setatetets.chece cretet ola ets’elSavee sisi ataieye o-:5 ie sieves 49. CENTROMADIA. 

Rays 1 to 5 (or 8), broad and palmately 3-lobed; achenes with paleaceous pappus; 
felvessall narrowly linear and! Entire “Aix. «ciel ois sicie c/o « o.che eisleles.e 50. CALYCADENIA. 

Achenes of ray with pappus; disk-achenes with plumose pappus ........ 51. BLEPHARIZONIA. 

C. Ray-achenes obcompressed or clavate, completely enfolded by the bracts of the involucre, 
which at base have thin margins and flattish backs. 

Achenes in fruit not expanding; pappus present or none. 
Vernal annuals; rays 8 to 20, commonly showy, yellow, white, or yellow tipped with 

SNARE Roms Sta ns Ne coer ose are fe aoe center ee ater a afe i ol oscie chs, bile'sieie « sliasatoieialekieise ea) eibis,s eee 52. Laytia. 
Summer plants; rays 5, comparatively inconspicuous. 

Annuals; heads clustered; bracts of receptacle distinct; rays pale yellow; pappus 
EIIGEA Bisel ce Sols ert totototsh aie ato etetstslaiwieieis rors elects eke, ctens.ic love eielateielstejeterels. caotele s 53. LAGOPHYLLA. 

Perennial; heads solitary; bracts of receptacle connate; flowers white or rose-tinged; 
BAP PUSUBECSCIIL scesteteie te eiscotat ers otraci ckatcte ciara ts| eve niots aashelalatoteter ere etayale vere) a 54. HoLozonta. 

Achenes in fruit expanding into an open globose head; pappus silvery-scarious, the longer 
set of paleae longer than the achenes ...... slave Sieleteme ia foratetet rere ste cre 55. ACHYRACHAENA. 

TRIBE 7. Heliantheae. SUNFLOWER TRIBE. 

Herbs with mostly opposite or radical leaves. Herbage commonly with bal- 
samic-resinous juice. Rays present, almost always showy. Bracts of the invol- 
ucre herbaceous or foliaceous, or at least not scarious. Receptacle with chaff- 
like bracts, each subtending a flower. Anthers not caudate. Pappus paleaceous, 
of rigid awns, or cup-like, never of capillary bristles. Achenes thick or flat- 
tened contrary to the subtending chaffy bract, never parallel with it. 

A. Bracts of the involucre in 2 to several series. 

Involucre of 2 series of similar bracts; flowers white; leaves opposite ........ 56. EcLIPTa. 
Involucre imbricated, its bracts in several series; flowers yellow. 

Ray-flowers maturing achenes; low perennials with broad radical leaves. 
MASSA PTA OT Cee Lo ate fete re week oho chet a tte in> 6 wlorsTe ee W oie bloc ce ae 57. BALSAMORRHIZA. 
a EN ee Be a SD oa en 58. WyYETHIA. 

Ray-flowers not maturing achenes. 
Pappus persistent; achenes thick, not notched at summit; leaves alternate, except 

Se rWESt > Eal) ANNUAIS OF PETEHTSALS 2.0.5 sos .c o's 0 onin we bles «00 wee 59. HELIANTHUS, 
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Pappus caducous; achenes compressed, notched at apex; leaves chiefly or all rad 
perentiial - os sicwse-r sn Usxgeet eT ee ere cane pees Hina 

B. Bracts of the involucre in 2 dissimilar series (‘double’); flowers yellow. 

Leaves opposite, simple or pinnately parted; pappus of persistent barbed awns. .61. Bivens. 
Leaves chiefly radical, or alternate, dissected into narrowly ai a or filiform lobes; 

pappus not of barbed awns .......eeeee See ROME a wal aeeiee k parete 7.00, LEPtosyNe. | 

Trine 8. Ambrosieae. RAGWEED Tee 

Coarse homely weeds with small greenish or white heads. Leaves alterna 
or the lowest opposite in no. 63. Flowers unisexual, the staminate and the 
pistillate in separate heads (the staminate heads in a raceme or spike above the 
pistillate heads, which are few and axillary) or in the same head (heads solitary 
in the axils). Receptacle of the staminate or of the perfect heads with chaff- 
like bracts. Rays none. Corolla of pistillate flowers none or a mere rudiment. 
Anthers distinct or scarcely coherent, not caudate. Pappus none. Fruit com- 
monly a bur. | 
Ileads containing both staminate and pistillate flowers, the latter at the margin; involucre 

of 4. or 5. rounded united bracts. « oo" sia:s's si siegtuininls wie puerae pin Niele ee oo +63. Avia 
Heads unisexual, both pistillate and staminate on the same plant; involucre of pistillate 

heads closed and bur-like, only the style-branches exserted; staminate heads in a 
raceme or spike, their involucres open. 

Involucral bracts of the staminate heads united. 
Pistillate involucre beaked at apex and armed near the beak with a single row of 

short prickles << éicccu as sais 'jcurlow oe sigan tine mite tile aale salsa aan 64. AMBROSIA, 
Pistillate involucre with 1 to 4 beaks and armed with several rows of prickles....... 

65. FRANSERIA. 
Involucral bracts of staminate heads distinct; involucre of pistillate heads maturing into 

BRON Biaa wiis dois sn a sie Mipsis: ada aia on hala As wn cae kis sc ccs ae 66. XANTHIUM. 

TRIBE 9. Inuleae. EverRLASTING TRIBE. 

Annual or perennial herbs. Herbage mostly white-woolly (except Pluchea). 
Leaves alternate (opposite in Psilocarphus), entire, or more or less dentate 
in Pluchea and Adenocaulon. Heads small; rays none. Bracts of the invol- 
uecre frequently white or scarious. Pistillate flowers mostly with filiform 
corollas. Sterile flowers either perfect or staminate. Anthers caudate at base. 
Style-branches stigmatic to the unappendaged summit. Pappus capillary or 
none, 

A. Receptacle with bracts (chaffy); involucral bracts few or none; woolly annuals. 

Fruit-bearing bracts each enclosing its achene and falling away with it. , 
Achenes gibbous, the corolla and style borne laterally; pappus none...... 67. MIcRoPUS. 
Achenes straight or only slightly curved, the corolla and style borne at its apex; 

pappus none. 
Receptacle slender or columnar; leaves alternate ...........eeeeee: 68. STYLOCLINE, 
Receptacle globose; leaves oppoOsit®: 2. cn cist ne sess areeca seb ceeas 69. PSsILOCARPHUS. 

Fruit-bearing bracts open, merely subtending the achenes, persistent; pappus merc 
70. Evax. 

Bracts of 2 kinds, the lower loosely enclosing the pistillate (fertile) flowers, the others 
chaff-like and surrounding a central cluster of both pistillate and sterile flowers 
whose achenes. bear |: pappus:. <5 saree ovetste’i sro weralers’ cw atic webs aralerelielaie we eaaeteantctantaante 71. Fixiaco. 

B. Receptacle without bracts (not chaffy); involucral bracts many (except no. 75); 
perennials or annuals. 

Pappus present; achenes naked. 
Bracts of the involucre scarious; herbage woolly. 

Flowers all fertile, perfect and pistillate in the same head.......... 72. GNAPHALIUM. 
FOWELrS \GIiGECIOUS ia 's'e bow ota'de ois hein je OQeh arate eters orb ciate) sy distor ela ieierare: Cerra Uehara 73. ANAPHALIS, 

Bracts of the involucre dry but not scarious; herbage not woolly ......... 74. PLUCHEA, 
Pappus none; achenes bearing stipitate glands; leaves broad, woolly beneath....... ay 

75. ADENOCAULON. 

TripE 10. Astereae. ASTER TRIBE. 

Annual or perennial herbs or shrubs, with bland watery juice, scentless” 
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herbage (the foliage sometimes gummy or resinous) and alternate leaves. 
Receptacle naked. Bracts of the involucre commonly well imbricated. Disk- 
flowers yellow (except in some Lessingias and Pentachaetas), perfect in all 
ours except Baccharis. Rays present or absent. Anthers not caudate at base. 
Pappus of awns or bristles (except Bellis). 

A. Flowers of both disk and ray yellow (except in Pentachaeta); rays present (except 
in no. 83 and one species of nos. 78, 80 and 82). 

Pappus of several short scales; heads very small................ 76. GUTIERREZIA. 
Pappus of several caducous awns or bristles; heads large and very gummy; in- 

volucral bracts often squarrose; leaves not narrow, mostly serrate; perennial 
i oie oral initials oe Site Saja siaielefale's's o'win’s omc | bloc d eo hlew es Wa vcere 77. GRINDELIA. 

Pappus of persistent bristles. 
Bristles 3 to 5 (sometimes obsolete); low annuals with filiform stems and leaves........ 

78. PENTACHAETA. 
Bristles many. 

Ray-achenes without pappus or the pappus a reduced crown..... 79. HETEROTHECA. 
Ray-achenes (when present) with -pappus like that of disk. 

Pappus often of 2 kinds; the inner capillary, the outer very short and scale-like 
RMR ONE MCS ene Se rchcrei et cia peers» Gog tat ake 3s) a's Go niwiansia Woo Oia «a pe @ so ae 80. CHRYSOPSIS. 

Pappus of one kind. 
Evergreen shrubs. 
Heads solitary at the ends of the branches; pappus permanently white...... 

81. STENOTUS. 
Heads in cymose or corymbose clusters; pappus in age reddish........... 

f . 82. ERICAMERIA. 
Suffrutescent or herbaceous plants; heads in corymbs or panicles. 
ays mone; cbrolla throat Vemiricose 2.6.02 hn 2 cect ek c ese need 83. Isocoma. 
Mags Present: COLOlia Ot VEUEMCOSC, «ics occ gale cle secwsecscuees 84. SoLrpaco. 

B. Flowers yellow, white, or purple; rays none, but the outer corollas often enlarged and 
more deeply cleft on the inner side. 

Heads small, turbinate or campanulate; pappus present, its bristles commonly numerous and 
MISA ILE WITT EAE CATITINIAIS <15,2/crccs\els wie lele ls a's cnc ois o\ela o.eie.e\s aleve sinier 85. LESSINGIA. 

C. Flowers of the disk yellow (sometimes changing to purple); rays never yellow, always 
present (but so inconspicuous as to appear wanting in one species of 

Aster and of Erigeron). 

Pappus none; heads on scape-like peduncles; rays white or pink-tinged; ours perennial 
Rae Ne ete ite ta ishalc seiets levcuete  otanojetets fe letors ole ats) Galo t¥e) a s%s cial si sisvels o oiere’sieletetstarslaets 86. BELLIs. 

Pappus of disk-achenes of numerous capillary bristles. f 
Pappus reddish or rusty brown; pappus of ray scanty or none; perennial herbs........ 

87. CORETHROGYNE. 
Pappus dull white; pappus of ray similar to disk. : ; ; 

Bracts of the involucre mostly in 2 or more series, usually with herbaceous tips; 
rays usually numerous; perennial or annual herbs................ .--88. ASTER. 

Bracts of the involucre in 1 or 2 series, without distinctly herbaceous tips; rays very 
numerous and narrow; perennial or biennial herbs............... 89. ERIGERON. 

D. Flowers whitish or yellowish, dioecious; rays none. 

MR RICO ee ee eae oieb as o'2 5 diss = wie oimcia(an aie RT'S 8 cys» 90. BaccHARIs. 

TRIBE 11. Eupatorieae. Euparory TRIBE. 
Ours herbs or suffrutescent plants with white or flesh-colored perfect disk- 

flowers and no rays. Receptacle naked. Anthers not caudate at base. Style- 
branches stigmatic only below the middle. 
Peaves (Opposite; pappus Of awns and paleae. . «0... cic ese nssiscc ve vals» 91. TRICHOCORONIS. 
Peagesn aerate: pappus Of PLisStles! OLY s che fi: e eis e's 0's aie wore tie sio's as 0 08:30 92. BRICKELLIA. 

TRIBE 1. Cichorieae. CHICORY TRIBE. 

1. CICHORIUM L. 

Perennial herb, the leaves mostly radical, those of the stiff branching stem 
reduced and bract-like. Flowers blue, in sessile heads. Receptacle without 
bracts. Bracts of the oblofig involucres herbaceous, in 2 series, the outer 4 or 
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5, somewhat spreading, the inner about 8, erect. Achenes 5-angled, truneate, 
beakless. Pappus of 2 or 3 series of short blunt paleae. (Altered from the — 
Arabie name.) 

1. C.intybus L. Cuicory. Stems erect from a deep taproot, 2 to 4 ft. 
high; radical leaves runcinate-pinnatifid; heads in sessile clusters along the 
nearly naked branches; flowers rarely white. ; 

Waste fields, escaped from gardens: Berkeley, Oakland, ete. Root used 
as a substitute for coffee. 

2. SCOLYMUS L. 

Erect glabrous thistle-like herb. Leaves alternate, rigid, sinuate-dentate or 
pinnatifid, decurrent, the lobes spinescent. Heads rather large, terminal and 
lateral, sessile. Flowers yellow. Bracts of the involucre in few rows, searious- 
margined and spinescent-tipped, subtended by foliaceous bracts. Receptacle 
chaffy, the chaff more or less embracing the beakless achenes. Pappus a crown 
of searious unequal paleae. (Old Greek name.) 

1. §S. hispanicus L. GoLpenN TuisTLe. Native of the Mediterranean Re- 
gion, naturalized at Los Gatos. 

RHAGADIOLUS Juss. Annual herbs with yellow flowers. Bracts of the invol- 
ucre in a single row, narrow, rigid, incurved, enfolding the marginal achenes, 
stellately spreading in age, sparingly hispid. Receptacle naked. Achenes 5 to 
10-ribbed, the ribs barbellate. Pappus of outer achenes a crown of denticulate 
or fimbriate scales; pappus of inner achenes double, the inner set consisting 
of bristles paleaceous-dilated towards the base, the outer set consisting of 
short scales or none. R. HEDYPNOIS All. Commonly branched, 2 or 3 ft. high; 
radical leaves petioled and often lobed, the cauline sessile, entire, serrate, or 
with a few coarse salient teeth; flowering heads 4% in. in diameter or less, on 
naked or sparingly leafy peduncles.—European weed reported from Sonoma 
Co., Mariposa Co. and San Diego. 

ScorzoNERA L. Heads borne on very long peduncles. Flowers yellow. 
Bracts imbricated in several series, the outer ovate, the inner lanceolate, all 
acuminate. Receptacle naked. Achenes many-ribbed, beakless. Pappus-bristles 
in several series, unequal, serrulate or more or less soft-hairy, some often 
longer and naked at the apex. S. HISPANICA L. Viper’s Grass. Perennial 
herb 2 to 3 ft. high; herbage glabrous and glaucous; leaves oblong, serrulate, 
tapering to a petiole at base, 1144 ft. long or less; heads in anthesis 2 in. in 
diameter, nodding in the bud.—Garden plant, native of Europe, cultivated for 
the sake of its carrot-like roots, spontaneous in Knights Valley and around 
Calistoga and Ukiah. 

3. STEPHANOMERIA Nutt. 

Tall and rather slender annual herbs, paniculately branching above. Leaves 
runcinate, reduced above to herbaceous bracts. Heads small, 3 to 12-flowered. 
Flowers pink or flesh-color, open in the early morning, the ligules all equal. 
Involuere cylindrical or rarely campanulate, its inner bracts linear and equal, 
with some short calyculate outer ones. Receptacle flat, naked. Achenes 
oblong or short-linear, strongly angled, glabrous, often rugose, truncate at 
both ends, the broad base hollowed at the insertion. Pappus-bristles white, 
plumose. (Greek stephane, a wreath, and meros, a division, perhaps referring 
to the virgate branches. ) 

1. §S. virgata Benth. Herbage glabrous; stem rigid, virgate or with virgate 
branches, 1 to 4 ft. high; upper leaves linear, small and entire; lower oblong 
or spatulate, often sinuate or pinnatifid; heads 3 to 4 lines long, subsessile 
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along the naked virgate branches, 4 to 8-flowered; achenes subclavate or 
oblong, rugose-tuberculate between the ribs; pappus clear white, plumose 
almost throughout.—(Ptiloria virgata Greene.) 
Common on open canon sides and ridges, throughout California. Aug.-Sept. 

4. PICRIS L. 
Coarse rough-bristly biennial with leafy stems. Heads short-peduncled, ter- 

minal or along the branches. Flowers yellow. Receptacle without bracts. 
Outer bracts of involucre loose and spreading, ovate, bristly-margined and 
spinescent at tip; inner bracts erect, linear-lanceolate. Achene somewhat flat- 
tened, transversely rugose, ours with a long and slender beak and bearing a 
pappus of densely plumose bristles. (Greek pikros, bitter.) 

1. P. echioides L. BristLy Ox-ToNGUE. Branching, 2 to 3 ft. high; stem 
hispid with barbed hairs; leaves narrowly oblong or the lower oblanceolate, 
sessile, rough-hispid; bracts of the outer involucre 5, subcordate at base; 
inner bracts long-acuminate, bearing just below the tip a pinnatifid bristle or 
appendage; achenes reddish, the body 114 lines long, the beak as long or 
longer; pappus copious, white. 
Summer weed, naturalized from Europe: widely and thoroughly established 

in open fields and waste grounds from southern’ Napa Co. to Berkeley and 
Santa Clara Co. Steadily and constantly spreading. ~ 

5. TRAGOPOGON L. 
Stout glabrous biennial or perennial herbs, somewhat succulent. Leaves 

grass-like, entire, clasping. Heads large, long-peduncled, opening in the early 
morning, usually closed by midday. Flowers in ours purple. Involucre nar- 
rowly campanulate. Involucral bracts in 1 series, nearly equal, lanceolate, 
acuminate, united at the very base. Receptacle naked. Achenes muricate, 5 
to 10-ribbed, long-beaked or the outermost beakless. Pappus ample, its bristles 
long-plumose. (Greek tragos, a goat, and pogon, a beard.) 

1. T. porrifolius L. Sausiry. Stems from a stout taproot, very leafy at 
base, 2 to 4 ft. high; leaves linear-lanceolate, long-acuminate, 1 ft. long or 

4 more; peduncle thickened and hollow below the head; heads in fruit 2 to 21% 
in. high; flowers deep purple; achenes cylindric, % in. long, the beak nearly 
twice as long. 

Naturalized from Europe at Berkeley, spreading along grassy and less 
frequented streets. May-June. Root edible, tasting like oysters and so called 
‘*Oyster Plant.’’ 

6. RAFINESQUIA Nutt. 

Stout leafy glabrous branching annuals. Leaves toothed or pinnatifid. 
Panicle more or less corymbosely branching. Heads 15 to 30-flowered. In- 
volucre in anthesis conical-cylindraceous. Flowers white, the ligules unequal. 
Receptacle fiat, naked. Achenes terete, with a few obscure ribs, tapering into 
a slender beak, excavated at the insertion, but without callous thickening. 
Pappus-bristles capillary, 10 to 15, long-plumose from the base to near the tip. 
(C. S. Rafinesque, 1783-1840, American naturalist, celebrated for his genius and 
eccentricity. ) 

1. R. californica Nutt. Stem robust, sometimes almost fistulous below, 
branching above, 1144 to 5% ft. high; leaves oblong in outline, pinnatifid to 
denticulate or almost entire, sessile and auriculate-clasping or the lowermost 
narrowed to a winged petiole, 6 in. long or less, those of the inflorescence 



412 COMPOSITAE. 

reduced to herbaceous bracts; heads in fruit % in. high; main involueral 
bracts 11 to 15, linear or lanceolate-acuminate, and with some loose subulate 
ones at base; beak of achene as long as the body; pappus dull white— — 
(Nemoseris californica Greene.) 
Shady or moist places in the hill country of the Coast Ranges: Pt. Arena; 

Oakland Hills; Mt. Diablo; Santa Cruz Mts.; Monterey Co. and southward to 
Southern California. June. 

7. HYPOCHAERIS L. : 
Herbs. Stems naked, bearing a solitary head or a somewhat corymbose clus- 

ter of long-peduncled heads. Flowers yellow. Leaves in a radical eluster or 
rosette, toothed or pinnatifid. Involucre campanulate or cylindrical, its bracts 
rather few, lanceolate, imbricated, appressed, the outer ones successively shorter. 
Receptacle flat, its scarious chaffy bracts thin and narrow. Achenes glabrous, 
upwardly scabrous, the body 10-ribbed, narrowly oblong or fusiform, all taper- 
ing upward into a slender beak, or the outermost truncate. Pappus of plumose 
bristles, some of the outer often shorter and naked. (Greek name used by 
Theophrastus for some cichoriaceous plant.) 
Annual; outermost’ achenes - truncate. at, stmt... wicjelcts cle wim winte' wise ales eae 1. H. glabra. 
Perennial; achenes all beakeds < iae.cscds a ayie hs =e anos ceo ele ae 2. H. radicata. 

1. H. glabra L» SmoorH Cart’s-EAR. Glabrous annual; stems several, 
erect, simple or mostly corymbosely branched, 9 to 18 in. high; leaves broadest 
above, denticulate, broadly toothed with triangular sinuses, or saliently lobed; 
heads campanulate; ligules scarcely longer than the involucre; outermost 
achenes truncate at summit, the others beaked. 

Naturalized European weed, not uncommon in cultivated fields and pasture 
lands from Marin Co. to Sherwood Valley. May-June. 

2. H. radicata L. Harry Car’s-EAR. Stems several, thickening upward, 
from a fleshy perennial root; leaves hispid with spreading hairs, pinnatifid 
below the’ large terminal lobe into oblong obtuse lobes; rays longer than the 
involucre, which is disposed to twist slightly after anthesis. 

Naturalized European weed, abundant from Humboldt Co. south to Marin 
Co., occasional at Berkeley. Leafy bulblets or rosettes often form in the axils 
of the inflorescence, particularly late in the season. June-Aug. Also called 
Gosmore. 

8. UROPAPPUS Nutt. 
Nearly acaulescent annuals. Leaves pinnatifid with mostly subulate or acu- 

minate lobes or entire. Peduncles enlarged at summit, naked, each bearing a 
single head. Heads oblong, erect; ligules short, the heads in anthesis small. 
Main bracts of the involucre about equal, but with shorter ones at base, all 
membranous. Achenes 10 to 12-ribbed. Pappus-paleae 5, elongated, tipped 
with a very short awn or bristle which proceeds from the cleft summit. (Greek 
oura, a tail, and pappos, pappus, on account of the bristle-like appendage to 
the paleae.) 

Pappus clear white, soft, deciduous from the black achenes........... 1. U. linearifolius. 
Pappus dull brown or sordid, of firm texture, persistent on the light colored achenes. 

Palea longer than the awn of the DAPPUS’s 6) ocehw wie v0 kiwie ein 0's 0 0.016 'pra 6.0 ote eens eee aan 
Palea much shorter than the awn of the pappus...............-.- 3. U. macrochaetus. 

1.° U. linearifolius (DC.) Nutt. Stems or peduncles often several from — 
the base, erect, 9 to 18 in. high, in robust plants thickened or fistulous under 
the oblong head; leaves linear (3 to 6 in. long and 1 to 2 lines wide) and 
with 2 or 3 to several pairs of more or less remote salient lobes; heads at 

4 
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maturity (after the achenes have spread) 114 to 1% in. broad; achenes atten- 
uate above into a beak, 5 lines long; pappus silvery white, 6 to 7 lines long, 
the very delicate awn about % the length of the deeply notched paleae.— 
(Microseris linearifolia Grav.) 
Open ground, low hills or sometimes on higher slopes, throughout California. 

Apr.-May. 
2. U. lindleyi (DC.) Nutt. Stout, 10 to 14 in. high, the peduncle scarcely | 

thickened under the head; leaves as in the preceding, but rather broader; 
achenes brownish, 5 lines long, slightly narrowed toward the summit; pappus 
dull brown or sordid, 6 to 7 lines long, the awn from a shallow notch and 
very little shorter than the paleae.—(Microseris lindleyi DC.) 

Oakland and San Mateo Co., southward to Southern California. Var. CLEVE- 
LANDI Jepson. Scurfy-puberulent; achenes not at all attenuate; awn less than 
half as long as the paleae.—Plains east of Mt. Diablo. 

3. U.macrochaetus (Gray) Greene. One to 2 ft. high; involucre in an- 
thesis narrow, 8 to 10 lines high; achenes 3 to 4 lines long, decidedly attenuate 
at summit; paleae short, only 14 of the length of the awn, cleft to the middle—— 
(Microseris macrochaeta Gray.) 

San Francisco, Bigelow (ace. to Gray), to San Diego. Var. KELLOGGII 
Jepson. Achenes attenuate at each end and the paleae with a shallow notch.— 
San Bruno Hills and Marin Co. 

9. MICROSERIS Don. 

Acaulescent annuals, glabrous or only slightly puberulent. Leaves in a radi- 
eal tuft, pinnatifid with mostly linear and often falecate lobes, or entire. 
Peduneles scape-like, leafless, one-headed. Heads in anthesis narrowly oblong 
to ovoid or subglobose, nodding in the bud, mostly erect in fruit. Ligules short. 
Achenes slender-fusiform or cylindric, ribbed, mostly truncate. Pappus-paleae 
5, mostly short, abruptly or gradually passing into the scabrous awn. (Greek 
micros, small, and seris, lettuce.) 

Achenes attenuate toward the apex, the upper half not filled by the seed.......... 
1. M. attenuata. 

Achenes tapering slightly from base to summit or even almost turbinate, the whole cell 
filled by the seed. 

Paleae reduced to a triangular base or almost none, the awns fragile and -deciduous..... 
2. M. aphantocarpha. 

Paleae of the pappus conspicuous, the awns less brittle and more persistent. 
Heads less than % in. high; achenes little more than 1 line long........ 3. M. elegans. 
Heads more than % in. high. 

Heads hemispherical in mature fruit, or nearly so; paleae and awns rather sharply 
defined, the palea % to % the length of the awn. 

Achenes obviously contracted under the summit, the outermost commonly white- 
A IADETS eee Ne Ete tas eee ce ereeeNel oe ce alate ae Grew etboete Gye epekerouer ayers. = 4. M. douglasii. 

Achenes not contracted under the truncate summit, the outermost sometimes 
LANES SES Ea cnet custene ey ene oaeKe eters ie aio wiei'e 5 oie ever aye bl exe sacle ofelmncts Ve 5. M. bigelovit. 

Heads turbinate in mature fruit; paleae narrowly lanceolate, tapering into and longer 
DEGREE AMUN Pa ate re eh.) Aa mich ere fas wo ow: oo 5 aunievare ine, hie tebe eile 6. M. acuminata. 

1. M. attenuata Greene. Scapes rather few, suberect, 11 to 15 in. high; 
leaves in the radical cluster few, mostly pinnately parted into narrow linear 
lobes; involucre 1% in. high, barely calyculate at base; pappus 3 to 31% lines 
-long, equaling or a trifle longer than the achenes; paleae oblong or ovate, 
\% to 1% the length of the awn, externally either lightly or conspicuously villous. 

Solano Co. to Alameda Co. Apr.-May. 

2. M. aphantocarpha Gray. Scapes decumbent at base or wholly erect, 10 
to 16 in. high; leaves subentire or pinnatifid; involucre merely calyculate; 
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achenes slender, 2 to 244 lines long; pappus-bristles 3 to 4 lines long, ooh ob- 
viously dilated at base, slender, fragile or deciduous. 

Contra Costa Co. to Southern California. Var. TENELLA Gray. Pa 
bristles commonly but 2 or 3, with a manifestly ovate palea at base. —Napa — r 
Valley; lower Sacramento Valley and southward. Occasionally destitute o: 
pappus acc. to Greene. Var. INDIVISA Jepson. Scapes strictly erect; leay os 
oblanceolate, entire, or a few toothed or pinnatifid; outer row of achenes. silvery- _ 
silky ; pappus-bristles 4 to 5 lines long, the paleae triangular—Plains of Solano 
Co. Apr.-May. 

3. M. elegans Greene. Scapes slender, decumbent at base, commonly 4 ia . 
7 in. high; heads in fruit less than 45 in. high; achenes little more than 1 line > 
long, tapering gradually from the summit to the base; paleae of the pappus © 
ovate-deltoid, either obscurely emarginate or more attenuate into a slender awn ‘ 
about 4 times as long, the paleae and the summit of the achene sometimes — 
minutely villous. 

Plains of the lower Sacramento Valley to Contra Costa Co. and Southern 
California. 

4. M. douglasii Gray. Scapes 8 to 17 in. high; leaves in the rosulate radi- 
cal cluster many, pinnatifid; heads broadly ovoid, or in age hemispherical, 9 
to 10 lines high; achenes oblong-turbinate, thickish, obviously contracted under 
the summit, nearly 214 lines long, the outermost usually white-villous; paleae 
of the pappus ovate to orbicular, 2 lines long and nearly as broad, scarious, 
commonly imbricated or convolutely overlapping, abruptly acute or retuse at 
the apex, % to 4% as long as the awn, glabrous or villous externally. 
Common from Solano Co. and Napa Valley to Berkeley and southward. Apr.- 

May. Specimens from the Montezuma Hills show central achenes with only 
1 or 2 paleaceous awns. 

5. M. bigelovii Gray. Often 1 ft. high or more; leaves entire or pinnatifid; 
heads broadly ovate, 14 in. high; involucre disposed to be somewhat imbricated ; 
achenes oblong-turbinate, 2 lines long, not contracted under the truncate sum- 
mit, the outermost sometimes villous; pappus brownish or almost rusty, the 
paleae oblong- to ovate-lanceolate, commonly glabrous, varying in size, only 
1% to ¥% as long as the awn.—(M. intermedia Greene.) 

Oakland, San Francisco and northward along the coast in sandy soil. 
6. M. acuminataGreene. Scapes few, decumbent at base, 9 to 12 in. high; © 

leaves deeply pinnatifid into slender lobes; heads narrowly oblong, in maturity 
turbinate, about 1 in. high; achenes glabrous, slenderly fusiform and widest 
above the middle, 3 lines long; pappus 7 or 8 lines long; paleae narrowly ~ 
lanceolate, gradually attenuate into an awn which is shorter than the palea. 

Valleys’ and hills of the North Coast Ranges: Santa Rosa; Napa ir 
Tehama Co. Also Sierra Nevada foothills. Well marked species. 

10. SCORZONELLA Nutt. 

Perennial herbs, with the leaves mainly in a radical tuft, the stems naked 
above, 1-headed, and more or less scape-like. Root fusiform. Leaves pinnatifid 
with linear and mostly salient lobes, or entire. Heads large, ovoid-cylindrie, 
nodding in the bud, showy as compared with the two preceding genera, the 

flowers yellow and ligules elongated. Bracts of the involuecre mostly thin- ~ 
herbaceous, imbricated in several series. Achenes cylindric or slightly tapering 
downward, ribbed and obscurely angled. Paleae 10 or more, firm, tipped with 
a rather long subplumose or barbellate awn. (So named because of the general 
aspect of Scorzonera.) 
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Pappus- bristles subplumose, the paleae about 3 lines long; leaves laciniate-pinnatifid...... 
S. sylvatica. 

Pappus-bristles barbellate or naked. 
aves subentire to laciniate-parted; paleae about 1 line long............2. S. paludosa. 

Leaves linear-lanceolate, entire or saliently lobed; paleae % line long....3. S. bolanderi. 
Leaves entire or toothed; paleae 1 to 1% lines long.................... 4. S. procera. 

1. S. sylvatica Benth. Stem commonly simple and 1-headed, 11%4 to 2 ft. 
high; leaves broadly to narrowly lanceolate, laciniate-pinnatifid, the radical 5 
to 8 in. long; heads 1 in. high or somewhat less; involucral bracts in 3 series, 
the outer ovate or ovate-lanceolate, the inner linear-oblong, all acuminate; 
achenes 4 lines long; pappus 7 lines long; paleae about 3 lines long, tapering 
into the subplumose awn which is somewhat longer.—(Microseris sylvatica 
Benth.) 

Wooded hills bordering the Sacramento and San Joaquin valleys from Yuba 
and Colusa cos. southward to the eastern base of the Mt. Diablo range. 
Last of Apr.-May. 

2. S. paludosa Greene. Stems several from the base, slender, 2 ft. high 
or more; leaves 1 ft. long, subentire to laciniate-parted into long linear lobes; 
heads 50 to 75-flowered; involucral bracts with a lanceolate base, tapering into 
a long slender acumination; achene 2 lines long; pappus brownish, the paleae 
little more than 1, the barbellulate awn 4 or 5 lines long.—(Microseris sylvatica 
Benth. var. stillmanii Gray.) 
Low moist ground: Marin Co. to Solano Co. 

3. §S. bolanderi (Gray) Greene. Slender plants, 1 to 1% ft. high; stems 
several, decumbent, leafy at base only; leaves linear-lanceolate, entire or with 
a few salient linear lobes, the radical 9 to 12 in. long, including the margined 
petiole; bracts attenuate from a broadish base or some outer ovate, rather 
regularly imbricated; pappus 5 lines long, the ovate % line long, abruptly 
tipped with the long slender awn.—(Microseris bolanderi Gray.) 
Swampy places in the North Coast Ranges: Marin Co. northward to Mendo- 

cino and Humboldt cos. 

4. §S. procera (Gray) Greene. Stem robust, 2 to 3% ft. high, leafy- 
stemmed, the branches long and erect; leaves entire or denticulate, the radical 
and lower cauline ™% to 144 ft. long and 1 to 2 in. wide, the upper cauline 
smaller, all acuminate and tipped with a short rigid point; involucre 1 in. 
high and as broad or broader; outer bracts broadly ovate and abruptly short- 
pointed, the inner ovate to lanceolate and attenuate; achenes 214 lines long; 
pappus 5 to 6 lines long; paleae 1 to 1% lines long; awn minutely scabrous.— 
(S. maxima Bioletti. Microseris procera Gray.) 

North Coast Ranges: Sonoma Valley; Knights Valley; Cloverdale; Ukiah. 
June-July. 

11. MALACOTHRIX DC. 

Ours annual caulescent or acaulescent herbs, commonly with a radical cluster 
of leaves, the stems either leafy or almost naked. Heads peduncled, com- 
monly nodding in the bud. Flowers yellow, white, or pinkish. Receptacle 
bristly or naked. Achenes short, glabrous, terete, 10 to 15-ribbed, or 4 or 5 of 
the ribs stronger than the others, truncate at apex and with an entire or 
denticulate border. Pappus-bristles soft, scabrous, more or less united at base 
and falling away together, or with 1 to 8 stronger ones which are more per- 
sistent and smoother. (Greek malakos, soft, and thrix, hair, in reference to 

the long wool on M. californica, type of the genus.) 
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Bracts of involucre linear to subulate, narrowly or not obviously scarious-margined, little. 
imbricated. 

Branching, mostly glabrous; heads 3 to 4 lines high. 7 
Flowers white or pinkish; pappus not persistent........cscscccssccsces 1. M. obtusa. 
Flowers yellow; one pappus-bristle persistent..............eceee. 2. M. clevelandi. — 

Acaulescent, long-woolly when young; heads 6 to 8 lines high..... 3. M. californica. — 
Bracts of involucre scarious, with green midrib, distinctly imbricated, the outer orbicular; _ 

branching ‘and glabrous ‘plant. .\./55% 1's + ss orice e+ esis ie ee 4. M. coulteri. 

1. M. obtusaBenth. Stem paniculately branching above the base, 4 to rea he 
in. high, nearly naked; radical leaves dentate or pinnatifid, the margin often 
bearing scattered tufts of wool; heads small, numerous; involucre about 3 _ 
lines high, its main bracts linear, acuminate and nearly equal, with a few 
short ones at base, the tips usually purplish (as also in the next); achenes 
obovate-oblong, the summit entire, none of the pappus-bristles persistent. 

Higher mountain slopes of the Coast Ranges and south to Santa Barbara 
Co.; also in the Sierra Nevada. May-July. 7: 

2. M. clevelandii Gray. Slender, % to 1% ft. high, glabrous throughout ; 
radical leaves pinnatifid, the caulme scattered and more nearly entire; panicle _ 
narrow; heads 3 lines high, few-flowered; achenes oblong-linear, minutely 
striate-costate; outer pappus of one persistent bristle and a circle of white 
setulose teeth—(M. parviflora Greene, not Benth.) 

Antioch and plains bordering the eastern base of the Mt. Diablo range, 
south to Southern California. Apr.-May. 

3. M. californica DC. Acaulescent; scapes 4 to 6 in. high, each bearing 
one rather large head; herbage conspicuously woolly when young with very 
long and soft hairs; leaves laciniately pinnatifid into narrowly linear or almost — 
filiform lobes; involucre 4 to 6 lines high, its bracts narrowly linear or subulate, 
in about 3 ranks; bristles of the receptacle delicate, usually present; achenes 
narrow, lightly striate; outer pappus of 2 persistent bristles and some inter- 
vening minute teeth. 

Sandy soil: Antioch to Monterey Co. and southward to Southern California. 
Apr.-May. 

4. M. coulteri Gray. SNAKE’s HEAD. Simple or branching from the base, 
5 to 16 in. high, the herbage glabrous and glaucescent; cauline leaves sinuately 
pinnatifid, broad or somewhat auriculate at the sessile base and with an 
elongated terminal lobe; heads subglobose, *%4 to 1 in. broad; bracts of in- 
volucre silvery-secarious with a linear central portion green, regularly imbricated 
in several ranks, the short outer ones orbicular, the inner oval to lanceolate or 
linear; achenes 15-ribbed and 4 or 5-angled, the summit obscurely denticulate 
by projection of the ribs; 1 or 2 stouter pappus-bristles persistent. 

Frequent in the lower San Joaquin Valley; southward to Southern Cali- 
fornia. Apr. 

12. HIERACIUM L. HAwkweEep. 
Ours rough-hairy perennial herbs with entire or nearly entire leaves and 

the heads in a panicle. Involucre cylindric or campanulate, its main bracts 
in 1 to 8 ranks with shorter ones at base. Achenes linear, striately ribbed, 
not beaked. Pappus a single row of tawny or dull white fragile capillary 
bristles. (Greek hierax, a hawk.) 

1. H. albiflorum Hook. Stem nearly naked above, ending 1n a panicle of 
white-flowered heads, 14%4 to 3 ft. high; leaves and lower portion of stem 
thiekly beset with tawny bristly hairs; leaves mostly radical, oblong, narrowed 
at base to a winged petiole, or the upper eauline sessile and often lanceolate 
and linear; involuere 3 or 4 lines high, its bracts linear-subulate; achenes 
reddish brown, 114%4 lines long; pappus dull white. ‘4 
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Dry woods in the mountains: Coast Ranges; Sierra Nevada; Southern Cali- 
fornia. June-Aug. 

13: CREPIS i. 

Annuals, biennials, or perennials, similar to Hieracium, but tomentulous or 
glabrous, not pilose. Involucre of a single row of equal scales, or often with 
smaller ones at base. Flowers yellow. Achenes columnar or fusiferm, 10 to 
20-ribbed. Pappus copious, white and soft. (Greek krepis, a sandal, the 
ancient name of some plant.) 

SETA COUS~ TEATS. 349 Atte MIO wcfivelcies «foils enye\ alas 70» eceve sions e0ad eieisue stein ayer 1. C. virens. 
Sueratementoses heads 34 inc Highs. cis. .e sb cee cece sc uccatsccescale 2. C. occidentalis. 

1. C.virens L. SmootrH HawxkssBEaRD. Annual or biennial; stem one, 
slender, simple below, paniculate above, 1 to 2% ft. high; herbage green 
and glabrous; leaves thinnish, mostly radical, broadly oblanceolate, toothed 
(the teeth inclined to be salient) or shallowly pinnatifid, narrowed at base 
into a petiole; upper cauline lanceolate, with sessile subsagittate base; heads 
many, small (% in. high); involucre somewhat calyculate, its bracts linear, 
acuminate; achenes linear-oblong, narrowed equally to each end, 10-costate, 1 
line long. 

Introduced European weed: spontaneous at Berkeley. 

2. C. occidentalis Nutt. Gray HAWKSBEARD. Perennial; stems stout, one 
or several, branching above, 4 to 10 in. high; herbage thinly tomentose and 
often glandular-hirsute above, especially on the peduncles; leaves thickish, 
runcinately toothed, or deeply pinnatifid into linear or lanceolate lobes, the 
uppermost portion entire, acuminate; involucre 6 to 8 lines high, calyculate, its 
bracts oblong-lanceolate; achenes brown, oblong, 10 to 18-costate, 3 lines long. 

Mt. Hamilton, Brewer; Southern California. Widely distributed eastward 

to Wyoming and north to Washington. 

14. AGOSERIS Raf. 
Perennial herbs with strong and often deep taproots, or annuals. Stems 

naked and scape-like, bearing single large heads. Leaves in a radical tuft, 
elongated. Flowers yellow. Bracts of the campanulate involucre imbricated, 
the outer ovate, passing into the linear or lanceolate inner ones. Achenes terete, 
oblong or fusiform, 10-ribbed, prolonged into a slender or filiform beak. 
Pappus-bristles fine, copious, white or nearly white, inserted on the dilated 
apex of the beak.. Achenes in fruit expanding and forming a globose head, 
the bracts of the involucre reflexed. (Greek agos, chief, and seris, Lettuce.) 

A. Annuals. 
a) SSS. Cr Ue 3s ee Og Hiets cad tis bp Ee CIC et 1. A. major. 
LEC OAS TOUS fe oy roteae oie, casita slo ote ievoieo: eatalavare! cab elatale pigeelntapeseralacice A. heterophylla. 

B. Perennials. 
Achenes tapering into the beak. 

Ligules elongated, much surpassing the involucre. 
Coast species. 

Jeak not longer. tian DO Gy ROTeACHeNe  aoisls Siasa01e stele oo ticuavenste eeu Sik apargioides. 
Beakvapout twice as long. aS “DOdY Of ACHENE «, josie oisss\oye «ayes si0ie'e » ors 'oiehe 4. A. hirsuta. 

Interior species; beak about 3 times as long as body of achene...... 5. A. grandiflora. 
Ligules very short, scarcely surpassing the involucre; bases of the Bay hills....... 

A. plebeia. 
MCUPMESRAMEMONY WDEAKCE*s MTOTIEATIC ona, oeieis| pm ier eke le tysi 2 wie'e'le wis fexeiig-lhy wi fete: sere che Ju A. retorsa. 

1. A. majorJepson. Six to 18 in. high; leaves frequently pinnatifid; ligules 
elongated and conspicuous; achenes toothed at the apex of the body and ab- 
ruptly beaked; pappus dull white. 

Interior districts. Apr.-May. 
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2. A. heterophylla (Nutt.) Greene. Peduncles slender, 5 to 12 in. high, 
often numerous; leaves linear to spatulate or oblong, entire, denticulate, or 
sinuate-pinnatifid, villous-pubescent; ligules short, inconspicuous; involucre 
campanulate; bracts lanceolate-acuminate, the inner glabrous; achenes ribbed 
or the inner smoothish or merely nerved, "9 lines long or less, tapering into a 
filiform beak 1% to 3 times as long, and commonly longer than the whitish © 
pappus; fruiting heads about 4 in. high—(Troximon heterophyllum Nutt.) 
Common in the hilly districts and on the plains of the Sacramento. Sur- 

face of achenes and length of beak often exceedingly variable, even in the 
same head. May. 

3. A. apargioides (Less.) Greene. Low and tufted, the stems erect or 
ascending from a woody caudex, 7 to 14 in. high; leaves narrow, pinnatifid 
into slender or remote lobes or sometimes entire; heads 6 or 7 lines high; 
achenes 114 to 2 lines long, the beak not longer than the body; pappus dull 
white.—(Troximon apargioides Less.) 

Sand hills of the San Francisco Peninsula. 
4. A. hirsuta (Hook.) Greene. About 1 ft. high, the herbage short- 

pubescent; leaves pinnately parted into linear lobes or spatulate and merely 
toothed; peduncles reddish; flowers bright yellow, fading reddish; achenes 114 
to 2 lines long; pappus commonly dull or yellowish white——(Troximon humile 
Gray.) 

Grassy hills about San Francisco Bay. June-Aug. 
5. A. grandiflora (Nutt.) Greene. About 1% ft. high; herbage hirsutely 

pubescent or glabrate; leaves spatulate-lanceolate, sinuate-dentate to laciniate, 
or with salient subfaleate lobes; flowers light yellow; bracts of the involucre 
lanate or tomentose when young; expanded fruiting head 2 to 2%4 in. broad; 
achenes 21% to 3 lines long; the beak 10 lines.—(Troximon grandiflorum Gray.) 

Plains of the Sacramento Valley. Var. INTERMEDIA Jepson. Herbage 
woolly-pubescent when young; leaves pinnately parted, segments narrowly linear, 
rachis linear and with a linear-lanceolate terminal lobe; achenes sharply 
carinate-ribbed, 2 to 21% lines long, the beak 6 to 10 lines long; ribs along their 
sides more or less short-setulose—Inner Coast Ranges: Mt. Diablo; Vaca 
Mts. June. 

6. A. plebeia Greene. Robust, 1% to 2 ft. high; leaves narrowly oblance- 
olate, pinnatifid into slender upeurving lobes, the apex disposed to be entire 
and slenderly acuminate; ligules short, deep yellow, scarcely or not surpassing 
the bracts of the involucre, which are woolly at base; body of achene 2 to 2% 
lines long, the beak 5 or 6 lines long; pappus soft and white. 

Oakland Hills to Southern California. 
7. A.retrorsa (Benth.) Greene. Very woolly-pubescent when young, the 

wool more or less deciduous in age; peduncles 3 to 8 in. or even 2 ft. high; 
leaves not rarely as long as the peduncles, pinnately parted into narrowly 
linear or lanceolate retrorse segments, the rachis linear and the lobes more or 
less remote; outer bracts or involucre broad; inner linear and narrowly acu- 
minate, as ‘long as the pappus; ligules short; achenes 2% to 3 lines long, 
passing abruptly into the slender (9 to 10 lines long) beak.—(Troximon re- 
trorsum Gray.) 

Mountain summits from Mendocino Co. southward to Mt. Diablo and South- 
ern California. May-June, 

15. LACTUCA L. Lettuce. 

Tall leafy-stemmed annuals or biennials with panicled heads of yellow 

flowers. Leaves alternate. Involucre cylindrical or in fruit coniéal, its bracts 

So 
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imbricated in 2 or more series of unequal lengths. Rays 5-toothed at summit. 
Achenes obcompressed, 7%. e¢., flattened parallel to the bracts, ribbed on each 
side, abruptly contracted into a beak, which bears at its dilated summit a 
copious very soft and white capillary pappus, the hairs of which fall separately. 
(Ancient Latin, from lac, milk, referring to the milky juice.) 

1. L.scariola L. Prickty Lerruce. Stem paniculately branched above, 
glabrous throughout, or hirsute or prickly below, 2 to 5 ft. high; leaves oblong 
or oblong-lanceolate, denticulate or pinnatifid, sessile or sagittate-clasping, 
with a row of soft prickles on the midrib; heads numerous in an open panicle, 
9 to 14-flowered; involucre cylindrical, its outer bracts about 14 the length of 
the inner; rays cream-yellow; achenes narrowly obovate, about as long as the 
filiform beak; pappus ‘white. 

Introduced from Europe: roadsides and waste places in the Bay region; 
common grain-field weed of the upper Sacramento Valley, where its hemp- 
like fibres sometimes choke and destroy the separating machines of combined 
harvesters. L. SATIVA L., with unarmed midrib, is the common Lettuce of the 
gardens. June-July. 
TARAXACUM Ludwig. Perennial or biennial herbs with radical pinnatifid 

or runcinate leaves and large yellow-flowered heads solitary on a slender hollow 
scape. Involucre double, the outer bracts spreading or reflexed, the inner 
bracts erect in a single row. Achenes 4 or 5-ribbed, prolonged at apex into a 
very slender beak, bearing the copious soft white capillary pappus._ T. 
OFFICINALE Weber. Common Dandelion. Frequent in lawns; locally established 
in Napa Valley, ete. 

16. SONCHUS L. Sow-THIsTLe. 
Leafy-stemmed coarse annual weeds, chiefly smooth and glaucous. Heads 

corymbed or umbellate, swollen at base, or jug-shaped. Involucral bracts few, 
thin, with many shorter ones at base; these becoming callous-thickened. 
Achenes obcompressed, ribbed, not beaked. Pappus copious, of cottony-white 
exceedingly soft and fine hairs, mainly falling together. (Greek name of the 
Sow-thistle. ) 
Leaves when sessile usually sagittate-clasping; peduncles smooth; achenes longitudinally 

PPBEMHIE CLATISVEESELY, LUROSEs cosas = + 4 sce vyelera alam «iain age'sleleuene aes) elas 1. S. oleraceus. 
Leaves when sessile usually auriculate-clasping; peduncles hispid with short spreading gland- 

tipped hairs; achenes with 3 ribs on each side, the intervals smooth........ 2. S. asper. 

1. S. oleraceus L. Common Sow-THISTLE. Stem erect, nearly simple, 1 to 
3 or 4 ft. high; leaves lyrately or runcinately pinnatifid, the terminal segment 
commonly large and triangular, denticulate or toothed, sagittately clasping at 
base, with acute lobes; lower leaves petioled; uppermost sessile and commonly 
lanceolate; heads about 34 in. broad when expanded; achenes longitudinally 
ribbed and transversely rugose. 

Naturalized European weed: old fields and waste places, flowering at all 
seasons. 

2. S. asper L. Prickity Sow-THISTLE. Very similar to the preceding, but 
the leaves sometimes undivided and commonly clasping by an auricled base, the 
auricles rounded; achenes flat, margined with a narrow wing and marked on 
each’ side with 3 ‘longitudinal ribs: intervals between the ribs smooth, but the 
ribs as well as the marginal wing rugulose or serrulate; peduncles conspicuously 
hirsute with spreading gland-tipped hairs. 

Naturalized European weed: with the preceding but apparently not so com- 
mon. There are hybrid-like intermediates. 
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TRIBE 2. Cynareae. THISTLE TRIBE. 
17. CENTAUREA L. Star THISTLE. 

Erect or diffuse usually rigid annual or biennial herbs with alternate leaves 
which are not prickly, and medium-sized heads. Involucre ovoid or globose, 
the bracts imbricated and ending in a needle-like prickle, or at least fringed or 
toothed (rarely entire) appendage. Receptacle densely bristly, the bristles per- 
sistent. Flowers yellow or purple, all tubular, the marginal much larger and 
neutral. Achenes notched just above the base, indicating the oblique or 
lateral attachment. Pappus of 2 or 3 rows of bristles or short scales or none. 
All our species naturalized from Europe. (Named for one of the Centaurs 
who used it in healing.) 
Flowers yellow; leaves decurrent on the stem; achenes light gray. 

Plants erect, branching mostly above the base; spines 2 to 4 lines long........... 
. C. melitensis. 

Plants diffuse, branching from the base; spines % to 1 in. long..... 2. C. solstitialis. 
Flowers purple; leaves not decurrent; achenes brown. 

Middle bracts ending in a very stout spine; pappus none............ 3. C. calcitrapa. 
Bracts ‘devoid ‘of spine: ‘pappus préesent,.« << see ee ein eee wie ee eee 4. C. salmantica. 

1. C. melitensis L. Napa TuistLe. TocaLore. Erect commonly much- 
branched annual, 1 to 2 ft. high, with a roughish indument, the stems, winged 
by the decurrent leaves; lowest leaves pinnatifid, the upper narrow and mostly 
entire; heads mostly terminal and solitary, or 2 or 3 together, 1% in. high; 
bracts rigid, the outer with palmatifid spine, the intermediate and inner ones 
with a rigid spine 2 to 4 lines long which is either simple or with divaricate 
short spines at base; flowers yellow; pappus-bristles in about 3 rows, the mid- 
dle row long, the outer and inner very short. 

Abundant everywhere in agricultural lands and pastured hills. First intro- 
duced at Napa and diffused over the State in seed grain, hence commonly 
known as Napa Thistle. Our most widespread and objectionable grain-field 
weed. May-June. 

2. C. solstitialis L. Barnasy’s THISTLE. Diffuse, branching from the 
base, 1 ft. high, cottony-pubescent; radical leaves pinnatifid, the cauline 
linear, entire, rather closely ascending, decurrent into long narrow wings; 
heads solitary at the ends of the branches, ovoid-globular; bracts much like 
the preceding except that the spines of the intermediate bracts are 1 in. long 
or less, and the innermost bracts end in a small shining appendage; flowers 
very bright yellow; achenes with pappus. 

Cultivated fields, roadsides and waste lands, its aggressive spread continued 
during the last 10 years: Bay region from Sonoma, Napa and Solano eos. north 
to Live Oak (Sutter Co.). Aug.-Sept. Also called Yellow Star Thistle. 

3. C. calcitrapa L. PurpLte Star THISTLE. Coarse and rigid, forming 
dense bushy plants, 2 to 4 ft. high, nearly glabrous; leaves pinnately divided 
into few linear or lanceolate lobes, or the uppermost undivided, all serrulate, 
not deeurrent; heads large, 1 in. high, on short peduneles scattered along the 
branches, or in the forks, or terminal; involucral spines very stout, % to 1 
in. long; flowers purple; achenes brownish, over 1 line long, destitute of 
pappus. 

Naturalized in but a few places: San Mateo; Vacaville eastward towards 
Main Prairie. Keeping to uncultivated land. Aug.-Sept. 

4. C. salmantica L. Escopitua. Roughish-hispidulous, the stems nearly 
glabrous; leaves sinuately divided into triangular lobes below the large terminal 
ovate- or oblong-lanceolate lobe, not decurrent; heads on long slender peduncles, 
under 1 in. high; involueral bracts ovate, obtuse, not spine-tipped, the inner- 
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most with lanceolate scarious appendage; flowers purple; achenes with 2 or 
3 rows of unequal bristles. 

Healdsburg, Alice King. 
is CNICUS L. 

Annual herb with pinnatifid or mostly sinuate-dentate leaves with spiny or 
prickly teeth. Heads solitary at the ends of the branches, subtended and 
almost concealed by the upper leaves. Bracts of ‘the involucre imbricated in 
several series, the outer ovate and tipped by a simple spine, the inner lanceolate 
and ending in a strong pinnately branched spine. Flowers yellow. Achenes 
many-nerved, 10-toothed at the summit, and bearing a pappus of awns in 2 
series; outer series long, naked, yellow; inner hispidulous, white. (Latin name 
of the Safflower, applied to thistles.) 

1. C. benedictus L. BLessrep THISTLE. Pubescent, branching, 1 or 2 ft. 
high; leaves oblong or oblong-lanceolate, thin, upper clasping, lower petioled; 
heads 1 in. long. 

Plains of the San Joaquin (Lathrop) and of the Sacramento; Napa; 
Healdsburg. 

19. CARTHAMUS L. 

Ours an annual with rigid prickly pinnatifid clasping leaves. Flowers yellow. 
Receptacle with linear bristle-like paleae. Outer bracts of the involucre termi- 
nating in foliaceous appendages like the stem-leaves; inner bracts more rigid, 
appressed, ending in a spinescent tip. Achenes obpyramidal, with a crenulate 
margin at the truncate summit. Pappus-paleae of 2 kinds, the outer unequal, 
ciliate, in several series, the inner in one series and much shorter; or pappus 
quite wanting in the outer row of achenes. 

1. C. lanatumDC. Distarr THIsTLE. The outer and inner involucral bract 
differ very much. 

Native of the Mediterranean Region: spontaneous at San Francisco. 

20. CYNARA Vaill. 
Stout perennial herb with ample pinnatifid or bipinnatifid leaves with spine- 

tipped segments. Flowers blue. Heads very large, solitary on the ends of 
the branches. Bracts of the involucre broadly ovate, obtuse or emarginate, 
coriaceous. Receptacle fleshy, fimbrillate. Pappus of many series of plumose 
bristles. Achenes obovate, somewhat 4-angled. (From the Greek kuon, a dog, 
the spines of the involucre being likened to a dog’s teeth.) 

1. C. scolymus L, ARTICHOKE. One to 2% ft. high; herbage more or 
less tomentose. 

Garden-plant, found by waysides at Napa and Alameda and in old fields 
near Benicia. 

ARCTIUM LAPPA L. Burdock. Coarse biennial weed; leaves very large, 
unarmed, roundish or ovate, mostly cordate; involucral bracts hooked at the 
tip; flowers purple; pappus short, of numerous rough bristles——Bottom lands 
of the Eel River near Ferndale; introduced from the Eastern United States. 

21. CIRSIUM Scop. THISTLE. 
Stout mostly biennial herbs. Leaves alternate, prickly or spiny, commonly 

toothed or pinnatifid. Heads with numerous crimson, white or yellowish flowers, 
perfect and all alike. Corolla tubular, its segments linear-filiform. Involucre 
spherical to campanulate, ovoid or cylindrical, its bracts imbricated in many 
ranks, at least the outer tipped with a spine or prickle, rarely innocuous. 
Receptacle thickly clothed with soft bristles or hairs. Achenes obovate or 



» 

I —— a 

422 COMPOSITAE. | sy a 

oblong, compressed, not ribbed, smooth and glabrous. Pappus of a single 
series of bristles, plumose or barbellate to the middle, clavellate-dilated at ti 
united into a ring at the base and deciduous as a whole. 
name of a kind of thistle.) 

FUPTON Sia se ee tes oe cute tums FOR s MeO hie alee estate ee eee es 

B. Native species. Stems not decurrently winged, or if decurrent, 
the wing not rigid or spiny. 

1. Heads nodding. 

Involucral bracts herbaceous, very broad from the appressed base to the squarrose-spread- 
ing or recurved abruptly acute apex; narrower innocuous inner ones comparatively 
fews heads Nodding. 51.0 .05s css vs EW ae we m nlein ve Ree nares caee eee 2. C. fontinale. 

2. Heads erect, leafy bracted. 

Involucral bracts not appressed-imbricated; heads clustered or not conspicuously long- 
peduncled, erect as in all the following. 

Leaves thin, sinuately lobed, very prickly but the prickles weak; involucre somewhat 
cobwebby;:.. Stems ¢Sireculents icomimon «suas cis esete sisiete wseate ene a eee on edule. 

Leaves thickish, pinnately parted into 3-lobed segments, ending in very stout spines; 
uppermost leaves lanceolate, as stoutly spinose-tipped as the lower; involucre 
arachnoid-woolly, its bracts cartilaginous at base; rare........... 4. C. andrewsii. 

Similar to the last, but the involucres glabrous; leafy bracts few, very similar to the 
proper bracts and pectinate-spinescent; lower San Joaquin........ 5. C. crassicaule. 

3. Heads erect, naked. 

a. Involucral bracts appressed-imbricate ir. many ranks. 
Involucral bracts with the outer successively shorter, the slender short spine at their tip 

more or less abruptly spreading, the innermost erect, devoid of spine. 
Bracts linear-lanceolate, entire, with needle-like termination. 
Heads campanulate to ovate, 1 to 1% in. high; tall glabrate plant of salt marshes...... 

6. C. hydrophilum. 
Heads small, cylindric, 1 in. or less high; slender plant, 4 to 7 ft. high, commonly 

C. lanceolatum, 

white-woolly 1.2%, 0:5 5 alee Bere roveie otal fate aieeeds DrCTa, ci uae scans el @fere eee ct ener aaa 7. C. brewer. 
Bracts very broad and comparatively short, entire; heads 1% to 2 in. high; plants low, 

commonly 34. £6; Hah. Heeisicicle iste eel te tala aeons to Sholy) Siam Sve eiaiaeeree 8. C. quercetorum. 
Bracts roundish and dilated at apex, the margin lacerate-fringed; heads 1 to 1% in. 

highs plants 1. to: 2: ft. highs sssis siete ste s cicieintes al aiele otaaeesa se ieraeied 9. C. callilepe. 

b. Involucral bracts not appressed-imbricated; heads on long peduncles. 

Involucre broadly turbinate, its bracts elongated-oblong or linear or subulate, cuspidate or 
scarious at apex, lacerately fringed or entire, erect or little spreading, not squarrose, 
glabrate, or nearly SO oist.5 oS « oe, veictenerelatete eianeie eines © slalate mibietereiare 0 remotifolium. 

Involucre campanulate and its base depressed about the summit of the peduncle; outer 
involucral bracts prickle-tipped, stout and squarrose-spreading. 

Bracts slender, spreading, straight or incurved, appressed at the very base; corollas 
cream-color or white, the segments shorter than the throat; Mt. Diablo range and 
sotithern’ SierravNevadas s-s:s/o% vin are ereteneterstars talet «ei cls olarsiei sets ommtateeee 11. C. californicum. 

Bracts with closely appressed base and long-lanceolate widely spreading portion, this 
straight, or incurved and hook-like; middle and inner Coast Ranges........ : 

12. C. coultert. 
Bracts straight, densely festooned with cobwebby hairs; sand hills along the coast..... 

* 13. C. occidentale. 

1. C. lanceolatum (L.) Scop. BuLu TuisTLE. Plant spreading, 2 to 3% 
ft. high; herbage villous and green; leaves lanceolate, deeply pinnatifid into 
lanceolate lobes, the callous midribs and veins excurrent as rigid spines, the 
base decurrent on the stem into interrupted prickly wings; upper surface 
strigose-setulose; heads large, almost 2 in. high, terminating leafy branchlets; 
bracts of involuere lightly arachnoid-lanceolate, attenuate into slender and rigid 
prickly pointed spreading tips; flowers rose-purple. 

European species, introduced in recent years in the Bay region: Berkeley; 
lower San Joaquin, ete. 

2. C. fontinale (Greene) Jepson. Stout, about 2 ft. high, the branches 
widely spreading; stems and upper surface of leaves more or less glandular-— 

(Kirsion, Greek — 

Ao Newsies ) - 
Stems conspicuously winged by the decurrent leaves, the wings rigid, spiny and inter- ia’ 

| ; 

& 
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pubescent; heads mostly clustered, nodding; bracts of the involucre very broad, 
almost 3 lines in width from the base to the abruptly acute apex, spreading or 
recurved from near the middle, prickle-pointed; flowers dull white; anther-tips 
acute.—(Carduus fontinalis Greene.) 

Crystal Springs, San Mateo Co., having the aspect of an introduced plant. 
Braets similar to C. quercetorum, but the long-attenuate innocuous inner ones 
comparatively few. 

3. C. edule Nutt. Stem simple, robust but tender and succulent, 314 to 
nearly 6 ft. high, pubescent and leafy to the top, the leaves thin; radical 
leaves 8 to 10 in. long, narrowly oblanceolate, shallowly (rarely deeply) sin- 
uate-pinnatifid, very prickly-ciliate but the prickles weak; cauline leaves similar 
to oblong or narrower; heads depressed-globose, 1 to 1144 in. high, few in a 
terminal cluster, leafy-bracted at base; involucre conspicuously arachnoid- 
woolly when young, nearly glabrate in age; bracts lanceolate-subulate, 
setaceous; flowers dull purple or whitish, segments of the corolla shorter than 
throat and with callous thickening at apex.—(Cnicus edulis Gray.) 
Common along creeks and gulches in the Coast Ranges: San Francisco 

Peninsula; Oakland Hills; Marin Co. and northward. June. 

4. C. andrewsii (Gray) Jepson. Doubtless tall and slender, branching 
at summit, the loose wool deciduous except from the heads; stem strongly 
striate; radical leaves 16 in. long, deeply sinuate-pinnatifid in 3-cleft lobes 
terminating in a stout spine, the outline oblong but the lobes toward the base 
obsolete, resulting in a prickly-margined petiole about 4 in. long; upper leaves 
laciniate-pinnatifid and with narrowly lanceolate prickly lobes; heads some- 
what clustered or pedunculate, hemispherical, 1 to 1% in. high, leafy-bracted 
at base; involucre arachnoid-woolly, becoming flocculent; bracts with coriaceous 
oblong-ovate base, the short upper part greenish, and abruptly contracted into 
an awn-like spine; corolla apparently whitish, its segments longer than the 
throat.—(Cnicus andrewsli Gray.) 

Tennessee Bay, Eastwood; first collected by Dr. Andrews at some now un- 
known station in California. 

5. C.crassicaule (Greene) Jepson. Stems 3 or 4 ft. high, very stout below, 
hollow, 1 in. thick, striate, branching above, and bearing a panicle of 
6 to 9 subsessile or short peduncled heads; herbage in the mature plant gray- 
pubescent, especially the under surface of the leaves; leaves similar to the 
preceding; heads 114 to rather less than 1 in. high; involucre turbinate- 
campanulate, perfectly glabrous in age; proper bracts linear-lanceolate to 
lanceolate-acuminate, entire and tipped with a rather long slender prickle; 
leafy bracts with a few strong prickles or pectinate-spinescent, the inner 
sometimes apparently passing into the proper bracts; flowers whitish or pink- 
ish; segments about as long as the throat.—(Carduus crassicaulis Greene.) 

Roadsides and low fields of the San Joaquin between Banta and Lathrop. 
July. The glabrous involucre and the lanceolate-acuminate bracts will dis- 
tinguish this species from the at present known forms of C. andrewsii, the 
bracts of which are abruptly attenuate. Possibly not a native. 

6. C. hydrophilum (Greene) Jepson. Tall, freely branching above, 314 
to 6 ft. high, thinly pubescent, in maturity green and glabrate; leaves deeply 
pinnatifid into mostly 3-lobed segments; heads 1 to 1% in. high, paniculate or 
clustered at the ends of the branches; involucre ovate to campanulate, the 
bracts appressed-imbricated, narrowly lanceolate with a glutinous ridge toward 
the summit, tipped with a diverging prickle, perhaps the uppermost portion 
of the very slender bracts also diverging.—(Carduus hydrophilus Greene.) 
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Suisun Marshes; probably a salt marsh form of the next. 
7. C. breweri (Gray) Jepson. Commonly white-tomentose, sometimes nearly 

green, slender, and tall, 5 to 8 ft. high; lower leaves ample, rather narrowly 
oblong, irregularly and shallowly sinuate, almost devoid of prickles; upper 
leaves mostly elongated-lanceolate, conspicuously prickly; heads numerous, 
paniculate, often rather densely so, at summit of the stem, less than 1 in. 
high, oblong or oblong-ovate; bracts of the globular involucre lanceolate, 
much appressed, firm-coriaceous, bearing towards the apex a glandular or 
viscid spot or ridge; outer and middle bracts abruptly tipped with a mostly 
spreading weak prickle; corollas pale purple or whitish, the lobes shorter than 
the throat; anther-tips deltoid, merely acute—(Cnicus brewerl Gray.) 

Wet places in the Coast Ranges, not common: San Juan; Napa Valley; 
Ft. Bragg; Lyon’s Valley (Mayacamas Range) and northward to Mt. Shasta. 
July-Aug. 

8. C. quercetorum (Gray) Jepson. Perennial by branching horizontal 
rootstocks; stem short, 4 to 6 in. (rarely 1 ft.) high, bearing a few large 
heads; herbage arachnoid-tomentose when young, especially on the under sur- 
face of the leaves, eventually glabrate; heads 114 to 2 in. high, sometimes as 
thick; leaves mostly petiolate, 4 to 9 in. long, pinnately parted and the oblong 
or lanceolate divisions often 3 to 5-cleft or -divided, strongly or weakly prickly; 
involucral bracts thickish, coriaceous, closely imbricated in many ranks, the 
outermost ovate (about 3 lines long), the inner becoming lanceolate, all with 
a short cusp rather less than 1 line long or sometimes blunt; innermost bracts 
obscurely scarious at tip; flowers purplish or whitish; four of the corolla-lobes 
united higher, the other longer than the throat.—(Cnicus quercetorum Gray.) 

Coast Ranges: Fort Ross; Napa; Marin Co.; San Juan and southward to 
San Diego Co. June-Aug. 

9. C. callilepe (Greene) Jepson. Stems several from the crown of the 
perennial root, about 2 ft. high; leaves oblong-oblanceolate in outline, pinnately 
lobed, moderately prickly, bright green above, lightly arachnoid-tomentose 
beneath, 4 to 7 in. long; heads medium, in flower 1 to 1% in. high, commonly 
borne in pairs on longish but rather unequal peduncles; bracts of the involuere 
oblong, scariously margined and dilated at apex, cuspidate and lacerately 
fringed; innermost bracts elongated-oblong or lanceolate, ending in a searious 
innocuous point; lobes of the corolla as long as the throat.—(Carduus eallilepis 
Greene. ) 

San Francisco; Berkeley Hills; Marin Co. May-July. Rather uncommon. 
10. C. remotifolium (Gray) Jepson. Plants 3 to 8 ft. high; herbage 

nearly glabrate, loosely arachnoid or minutely flocculent; leaves pinnately 
lobed to divided, the divisions of at least the lower divergently 3-lobed, more 
or less whitened by the loose tomentum beneath even in age; heads in flower 
1 in. or at most 1% in. high, rather long-peduncled, naked or nearly so at 
base; involucre broadly turbinate, lightly arachnoid and glabrate; bracts 
elongated-ob!ong or linear or subulate, scariously margined and commonly 
somewhat fimbriate towards the cuspidate tip; corolla yellowish white, its 
segments much shorter than the throat; pappus of coarse bristles, the strongest 
with club-shaped tips.—(Cnicus remotifolius Gray.) 

Dry mountain ridges from Knoxville, Napa Co., northward. Aug. In 
plants from Lake Co. the bracts of the involucre are frequently not lacerate nor 
scarcely scarious-margined. Plants from Howell Mt. referred to this species 
have clustered instead of solitary heads on long peduncles, and campanulate 
involucres, 
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11. C. californicum Gray. Tall and paniculately branching, often 4 to 
6 ft. high, very leafy toward the base, the white wool more or less deciduous; 
leaves narrow, mostly about 6 in. long, from sinuately to deeply pinnatifid, 
moderately prickly; heads solitary on long peduncles, 1*4 to 2 in. high, naked; 
involucres hemispherical, somewhat woolly; bracts with coriaceous base and 
lanceolate spreading but incurved upper portion, the terminal prickle short; 
corollas cream-color, white or rarely purple; lobes shorter than the throat; 
anther-tips deltoid.—(Cnicus californicus Gray.) 

Mt. Diablo range (ace. to Greene): common in the Sierra Nevada from the 
Stanislaus to Coulterville and southward. 

12. C. coulteri (Gray) Jepson. Stems freely branching above, 314 to 
7 ft. high; herbage white-tomentose or becoming green; radical leaves pinnately 
parted into lanceolate divisions, 10 to 15 in. long; lower prickles, 8 in. long, 
decurrent for about 14 in.; uppermost leaves lanceolate; heads large, nearly 2 
in. high, on almost naked peduncles 1 ft. or more long; involucre hemispherical, 
less woolly than the next or nearly glabrous; bracts of involucre with appressed 
subcoriaceous base and the long lanceolate prickle-tipped upper portion spread- 
ing, either straight or incurved, or sometimes the outermost deflexed; inner- 
most bracts erect; flowers bright crimson; corolla-segments longer than the 
throat; pappus-bristles barbellate above, the tips scarcely dilated—(Carduus 
venustus Greene.) 

Higher hills and mountains of the Coast Ranges from Ukiah and the Vaca 
Mts. to Berkeley, Mt. Diablo and southward to the Santa Cruz Mts. June- 
July. A strikingly handsome species passing by numerous graduations into 
C. occidentale. The spreading bracts are frequently developed into grappling- 
hook-like appendages nearly 1 in. long. 

13. C. occidentale (Nutt.) Jepson. Stout, 1144 to 3 ft. high, very white 
with thick coating of cottony wool; leaves from sinuate-dentate to pinnatifid, 
not very prickly, glabrate above, canescent beneath; heads subglobose, 114 to 
1% in. high or nearly naked peduncles; involucral bracts straight and subulate- 
lanceolate, with short spines, not widely spreading, densely festooned with 
cobwebby hairs; flowers red or purple; corolla-segments longer than the 
throat; anther-tips narrow and acuminate; pappus rather scanty.—(Carduus 
occidentalis Nutt.) 
Common on sandy hills near the coast, from San Francisco southward. The 

bracts, excepting their spiny tips, are quite concealed by the dense wool. 
Even at a short distance from the sea the characters are, however, less pro- 
nounced, the involucres being less arachnoid-woolly and the bracts somewhat 
curved or diverging from the appressed base; proceeding inland to the middle 
Coast Ranges, one meets typical C. coulteri, with nearly or quite glabrous in- 
volucres and characteristic bracts. This form is repeated about Mt. Shasta 
and in the northern Sierra Nevada but the heads and whole plant are almost 
snow-white woolly, when it is Carduus candidissimus Greene. 

22. SILYBUM Gaertn. 

Annual or biennial herb with very ample sinuate-pinnatifid prickly clasping 
leaves, smooth and shining above and very conspicuously blotched with white 
along the veins. Heads very large, solitary at the ends of the branches. 
Flowers purple. Corollas with filiform tube conspicuously dilated below the 
narrowly linear lobes. Bracts of the involucre broad, appressed, bearing an 
abruptly spreading spine which is broadly lanceolate or ovate and ciliate- 
prickly toward the base. Pappus-bristles in several series, flattish, minutely 
barbellate. (Old Greek name applied to thistle-like plants.) 
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1. §. marianum Gaertn. MiLK THISTLE. Branching, 3 to 6 ft. high; 
leaves 1% to 24% ft. long, 6 to 12 in. wide, strongly undulate at the sinuses; 
heads about 2 to 2% in, broad; spines of the middle involucral bracts 1 to 
1% in long. 

COMPOSITAE. 

Common in abandoned fields and by roadsides throughout California. Nat- | 
uralized from the Mediterranean Region. May-Aug. 

TRIBE 3. Senecioneae. GROUNDSEL TRIBE. 

23. PETASITES Gaertn. Sweet Coutsroor. 

Perennial herbs with creeping rootstocks from which arise in early spring 
scape-like flowering stems (with many scale-like leaves) and later ample radical 
leaves. Heads in a dense corymb, subdioecious, %. e., the plants mostly sterile 
or mostly fertile, the whitish sterile flowers with tubular 5-cleft corolla, and 
the pinkish fertile flowers with ligulate corolla. Achenes 5 to 10-ribbed. 
Pappus elongating with age, very soft and white. (Greek petasos, a broad- 
brimmed hat, in allusion to the large leaves.) 

1. P. palmata (Ait.) Gray. Stem 7 to 10 in. high, glandular-pubescent, 
its bract-like scales 1144 to 2% in. long; leaves roundish in outline, green and 
nearly glabrous above, densely white-tomentose beneath, at least when young, 
12 in. broad or less, palmately cleft to below the middle into 7 to 10 lobes, 
the lobes denticulate, sinuately toothed or 3-lobed at apex; petioles 4 to 7 
in. long; heads 7 lines high; ‘‘sterile’’? heads with mostly perfect flowers but 
the marginal flowers pistillate:—perfect flowers with the slender tube abruptly 
dilated into a campanulate throat and 5-cleft limb and the style thickened 
or club-shaped above, minutely papillate, and minutely cleft at the acute tip; 
pistillate flowers with the style obscurely notched and but 4% as long as the 
ligule; ‘‘fertile’’ heads with mostly pistillate flowers but with a few perfect 
flowers in center of head:—pistillate flowers with style nearly as long or much 
longer than the ligule and distinctly cleft at tip, the ligule smaller than in 
‘‘sterile’’ heads. 

Deep shades of wooded cafions in ranges near the coast from the Santa 
Cruz Mts. and Camp Taylor to Eureka, 7'racy, northward to Alaska and far 
eastward to New England. 

24. CACALIOPSIS Gray. 
Floceose-woolly perennials with mostly radical palmately cleft or parted 

leaves and few rayless heads of numerous flowers terminating the stoutish 
stems. Involucre broadly campanulate, its bracts many, linear-lanceolate, 
acuminate, rigid rather than herbaceous. Receptacle naked. Anthers entire 
at base. Style puberulent below the slightly flattened branches. Achenes 
10-nerved. Pappus copious, soft and white, equaling the corolla. (Greek 
kakalia, ancient Greek name of some plant, and opsis, likeness.) * 

1. C. nardosmia Gray. One to 1% ft. high; leaves palmately parted or 
cleft, the divisions broad, cleft or toothed, the radical 21%4 to 3% in. broad 
on petioles 21%, to 4 in. long, the cauline few, similar to the radical but 
smaller; heads about 1 in. high, corymbosely disposed at the nearly naked 
summit of the stem; flowers yellow, honey-scented.—(Adenostyles nardosmia 
Gray.) 

Geysers, Sonoma Co.; Mendocino and Humboldt cos. and northward. Apr.- 
May. 

25. LUINA Bentham. 
Cottony-pubescent low plants with many erect simple stems. Leaves al- 
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ternate, entire, sessile. Heads rayless, about 10-flowered, disposed in terminal 
corymbs. Flowers yellow. Involucre oblong-campanulate, its bracts 8 to 

10 or 12, linear, rigid, carinately 1-nerved, equal. Receptacle naked. Corolla 
funnelform. Anthers sagittate at base. Style glabrous, its flattened branches 
papillose on the back. Pappus soft and white. (Anagram of Inula.) 
1. L.hypoleuca Benth. var. californica Gray. Stems nearly 1 ft. high 

from a woody rootstock, white-tomentose; leaves ovate-oblong to elliptic, 1 in. 
long, white with wool beneath, becoming glabrous and green on the veiny 
upper surface; heads 5 or 6 lines high, several in an open cluster. 

Rare plant of the coast region: Chimney Rock, Mendocino Co.; Santa Cruz 
Mts., Kellogg. 

26. ARNICA L. 

Perennial montane herbs, somewhat glandular or aromatic. Stem single, 
bearing 1 to several large heads at the summit. Leaves all opposite or the 
upper alternate. Involucre broadly campanulate, not calyculate at base; 
bracts lanceolate, equal, somewhat in 2 ranks. Receptacle flat, naked. Disk- 
flowers many, yellow; ray-flowers pistillate when present, yellow. Achenes 
slender and somewhat spindle-shaped, with a callous knob at base. Pappus 
a single row of rather rigid and strongly roughened denticulate white bristles. 
(Origin of name obscure.) 
Rays none; leaves more or less coarsely. dentate./.........ccccceccce 1. A. discoidea. 
Peaeveerescnt- leaves more Of, less Serfate. 2 oa ciciass b.jo%s oe co's 6 eewaceeeoc 2. A. latifolia. 

1. A. discoidea Benth. Coast Arnica. One and one-half to 214 ft. 
high, glandular- or viscid-pubescent especially above; leaves ovate or oblong, 
irregularly and often coarsely dentate, rounded or truncate or cordate at base, 
4 in. long or less, on petioles nearly their own length; cauline sessile, reduced, 
often with salient teeth, the upper sometimes alternate; heads *4 in. high or 
nearly so; rays none; involucre villous-glandular; achenes sparsely hispidulous, 
2 to 3 lines long. 

Dry open woods: frequent in the Coast Ranges from San Luis Obispo 
to Monterey, Mt. Tamalpais, Mt. Diablo and northward beyond our limits. 
May-Sept. 

2. A. latifolia Bong. Ten to 18 in. high, more or less glandular but 
seemingly glabrous; leaves opposite, with 3 or 4 cauline pairs, the lower ovate 
or roundish and petioled, the upper narrower and sessile, sharply serrate 
(especially the middle ones) or some entire; heads 7 to 9 lines high; rays 7 
lines long. 

Montane: Mt. Hamilton; Sierra Nevada. 

27. SENECIO L. GROUNDSEL. 

Herbs with alternate leaves and heads in terminal corymbs, rarely solitary. 
Heads many-flowered. Flowers yellow in both disk and ray, the latter pis- 
tillate or none. Involucre cylindrical to campanulate, with 1 or 2 rows of 
bracts of equal length, naked or with some small short bracts at base; bracts 
erect or connivent. Receptacle flat, naked. Achenes terete. Pappus of 
abundant white and soft hairs. (Latin senex, an old man, on account of the 
white hair-like pappus.) 

A. Annuals. 

Rays none; involucre with small black bracts at base...............006. 1. S. vulgaris. 
Rays inconspicuous, recurved; involucre naked at base...................2. S. sylvaticus. 

Herbs. B. Perennials. 
Heads with rays. 

Leaves more or less bipinnately dissected or incised; heads many..3. S. eurycephalus. 
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Leaves coarsely dentate: heads’ l- to’ 3..ccwivss -ciuckerisiee + een one eer 
Leaves. entire; heads many. tO: numerous... 6... vice viel wicsie eeu > ete SR yy iene P 

Ileads_rayless. 
Herbage more or less woolly at least when young; montane plants......... . 

Ge te aronicoides 
Herbage glabrous; plants of brackish marshes..............ss00-: 7 Se hydrophilus. 

Bush; heads with rays; leaves divided into 3 to 7 or 9 linear lobes..... 8. S. douglasii 
Climbing plants; heads rayless; leaves with reniform stipules........ D. ae mikanioides. 

1. S. vulgaris L. CoMMON GROUNDSEL. Stem simple or branching, 6 
to 12 in, high; herbage glabrous or with a little loose tomentum; leaves pin-- , 
natifid with jagged margin; heads in terminal corymbs, disposed ‘to be sessile 
in clusters; involucres cylindrical, 4 lines long, consisting of about 20 equal 
black-tipped bracts with several to many conspicuously black-tipped ‘small ones — 
at base; achenes slightly hairy. 

Very common; naturalized European weed. Feb.-Apr. Sometimes called 
‘*Old Man of Spring.’’ Reputed poisonous to some animals. 

2. S. sylvaticus L. Very similar to the preceding but the leaves mostly 
linear to oblong, less pinnatifid, dentate, or nearly entire; heads commonly — 
looser in the corymb; bracts of involucre not black-tipped, the small ones at 
base wanting or minute; rays about 5, minute, recurved, or sometimes wanting; 
achenes appressed-pubescent. 

Seldom seen or passed over for 8. vulgaris: San Luis Obispo; Vallejo. 

3. S. eurycephalus T. & G. Stem leafy, often much branched at the 
summit, 1 to 2% ft. high; herbage floccose-woolly when young, and either 
glabrate or not glabrate at flowering time; leaves deeply pinnatifid, the lobes 
cuneate-obovate, entire, coarsely serrate or incisely cleft, or the terminal portion 
unsegmented; heads 5 lines high, many in an ample corymb; involucre cam- 
panulate at base, somewhat contracted above, its bracts linear-oblong, some- 
what acute, scarious-margined; rays 7 to 12, the ligules 6 lines long. 

Open woods bordering the bases of low hills in the Coast Ranges: Southern 
California. Common and variable. 

4. §. greenei Gray. Stem seldom 1 ft. high, bearing 1 to 3. short- 
peduncled heads; herbage lightly floccose-tomentose; radical leaves roundish 
with abrupt or somewhat cuneate base, coarsely dentate, barely 1 or 2 in, long, - 
on slender petioles; cauline leaves few, sessile, oblong or the uppermost lanceo- 
late and entire, sometimes bract-like; heads 34 in. long; bracts of involucre 
linear, none calyeulate; rays deep orange, 4% in. or more long; style-tips 
of disk-flowers conspicuously penicillate-margined and with a central cusp; 
achenes glabrous. 

Mountains near the Geysers; Mt. Sanhedrin. Rarely collected. 
5. §. clevelandii Greene. Stems commonly 2 ft. high, corymbosely 

branched at summit, but the inflorescence rather strict, herbage glaucous and 
glabrous, except the small floes of white tomentum in the axils of the upper 
leaves and bracts; leaves mostly in a radical tuft, oblong, mostly 3 in. long, 
tapering to both ends from the middle or broadest above the middle, entire, 
obtuse, on petioles 3 to 5 in. long; uppermost leaves similar but smaller; heads 
numerous in a compound corymb, 3 lines high; rays deep orange, 2 lines long; 
achenes glabrous. 

Cafion bottoms and moist beds of rivulets in the hills of northern Napa Co. 
and southern Lake Co. July. 

6. §S. aronicoides DC. Stem robust, 1 to 3 ft. high, leafy chiefly at the 
base or below the middle; younger parts loosely woolly, soon glabrate; heads 
5 lines high, many in a compound terminal cyme, or the inflorescence much 
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reduced and the heads few; basal leaves ovate to oblong, 3 to 8 in. long, on 
petioles 5 in. long or less, irregularly and coarsely toothed, denticulate or al- 
most entire; cauline leaves similar or mostly lanceolate, reduced and auricled 
at base, the uppermost bract-like; involucral bracts lanceolate, either with 
or without purple tips; flowers 15 to 26 or only 10 or 12; rays none, rarely 1 or 
2; achenes 11% lines long, glabrous. 

Thickets or sparsely chaparral-covered country: Mt. Day; San Francisco; 
Mt. Tamalpais; Berkeley Hills; Mt. Diablo; Vaca Mts.; Calistoga, ete. Com- 
mon and widely distributed in the Bay region, but variable in aspect and not 
abundant in any one locality. Cauline leaves often more irregularly or salient- 
ly toothed than the basal ones. 

7. S. hydrophilus Nutt. Stem purplish, 2 or 4 ft. high, strict, few- 
leaved; herbage somewhat succulent, glabrous, more or less glaucous; leaves 
fleshy-coriaceous, entire or barely denticulate; the radical and lowest cauline 
oblanceolate and stout-petioled, 8 to 11 in. long, 144 in. wide, the upper cauline 
sessile or partly clasping; heads often very numerous, cymose-corymbose, small 
(5 lines high), short-pediceled; involucre campanulate, slightly calyculate; 
rays none or rarely few. 

Abundant in the Suisun Marshes and found in other marshes about San 
Francisco Bay; thence northward. May-July. 

8. §. douglasii DC. CrrEeK SENEcIO. Bush 3 ft. high, leafy up to the 
inflorescence; herbage at first whitish-tomentose, later more or less glabrate; 
lower leaves pinnately divided into 5 to 9 narrowly linear revolute lobes, the 
upper with only 3 lobes (the middle one several times larger), or the upper- 
most entire; heads 7 lines high; involucre broadly turbinate, the bracts linear 
with attenuate tips, dorsally carinate below; rays about 13, the ligules 5 lines 
long; achenes linear, canescent, 2 lines long. 

Dry stream beds, in late summer or autumn: Putah Creek; Napa Co., and 
southward through the Mt. Diablo region to Southern California. 

9. §. mikanioides Otto. Ivy SENEcIO. Climbing by twining stems over 
shrubs and trees to a height of 5 to 20 ft.; leaves ivy-like, roundish-cordate, 
sharply 5 to 7-angled; petioles as long or longer; stipules reniform, present 
except on the uppermost leaves; corymbs more or less paniculate; heads linear- 
oblong, 5 to 7 lines long, the involucre about 14 the length of the corollas. 

Along streams at the western base of the Oakland Hills; Berkeley; Temescal 
Creek; Mills College. Also at San Luis Obispo (1906). Jan. Naturalized 
from South Africa. 

Trise 4. Anthemideae. Maywetep TRIBE. 
28. ANTHEMIS L. CHAMOMILE. 

Branching herbs. Leaves alternate, finely and pinnately dissected. Heads 
solitary on terminal peduncles, *4 to 1 in. broad. Ray-flowers white, pistillate, 
the spreading rays at length reflexed; disk-flowers yellow. Involucre hemi- 
spherical, its bracts scarious and at length dry, imbricated in several series, 
Receptacle conical, with chaff-like bracts toward the summit. Achenes angled 
or striate, not hairy. Pappus none. (Ancient Greek name of the Chamomile.) 

1. A. cotula L. MAyweEEp. Annual,-1 to 2 or rarely 3 ft. high; herbage 
ill-scented, nearly glabrous; bracts narrow and acute, or awl-like; ray-flowers 
14 to 20, sterile; achenes rugose, 10-ribbed. 

Abundant in pastures and waste ground. Naturalized from Europe. May- 
Aug. 

A. nobiLis L. Garden Chamomile. Perennial, 6 to 12 in. high, the erect 
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peduncles from procumbent branches; herbage pubescent, aromatic; bracts . 
broad, membranous, obtuse; ray-flowers 12 to 19, fertile; achenes smooth, — 
angled. On the coast at Ft. Bragg; sparingly naturalized from Europe. Se 

29. ACHILLEA L. Yarrow. “1 
Perennials herbs with alternate leaves, in ours pinnately divided into many ~ 

fine segments. Heads in a terminal corymb, radiate; rays few, white; disk- 
flowers yellow; both disk and ray fertile. Involucre oblong or ovoid, its bracts 
imbricated, with scarious margins. Receptacle chaffy, nearly flat. Achenes 
strongly obcompressed, callous-margined, destitute of pappus. (In honor of 
Achilles. ) 

1. A. millefoliumL. Common Yarrow. Miroir. Stems simple, erect 
or ascending at the very base, 2 to 3 ft. high; herbage pubescent; leaves linear- 
lanceolate in outline, the multifid divisions crowded on the rachis; corymb 
compound, flat-topped; rays 4 or 5. 
Common throughout California: along the coast, on low interior hills, and ‘ 

even in the most remote mountain ranges; appearing as if native. Mar!-July. 

30. CHRYSANTHEMUM L. 
Annual or perennial herbs, ours with toothed or incised leaves. Heads large, 

solitary on leafy-bracted peduncles. Disk-flowers yellow; rays yellow or white. 
Receptacle flat or hemispherical, naked. Achenes glabrous, at least those of the 
disk 5 to 10-ribbed all around. (Greek chrusos, gold, and anthemon, a flower.) 

1. C. segetum L. CoRN CHRYSANTHEMUM. Annual, erect, 1 to 2 ft. high; 
herbage glabrous; lower leaves pinnatifid or incised; upper merely denticulate, 
sessile by a clasping base; heads (including the yellow rays) 2 in. wide; ray 
achenes broad, 3-sided, lateral angles winged and few-toothed; disk achenes 
cylindric. 

Fields at West Berkeley; Mendocino City. May-June. 
C. LEUCANTHEMUM L. Ox-eye Daisy. Involucral bracts with dark red mar- 

gins; rays white.—Sierra Nevada; reported from Santa Cruz. 

31. MATRICARIA L. 
Ours glabrous annuals with pinnately dissected leaves. Heads solitary or 

somewhat corymbose, with many greenish yellow flowers. Receptacle slender- 
conical, naked. Bracts of the involucre imbricated, with scarious margins, 
persistent. Corollas tubular, without limb. Rays none. Pappus reduced to 
a membranous,crown or border, or none. Achenes glabrous, 3 to 5-nerved on 
the sides, rounded on the back. (Latin matrix, because used medicinally.) 

Heads 2 to 4 lines high; achenes with an obscure margin at summit....1. M. suaveolens. 
Heads mostly 4 to 6 lines high; achenes with a broad crown, or a lobed 1-sided pappus.... 

2. M. occidentalis. 

1. M. suaveolens (Pursh) Buch. PINEAPPLE WEED. Branching, 2 to 10 
in. high; herbage sweet-scented; heads short peduncled, 2 to 3 (or 4) lines 
high; bracts of the involucre broadly oblong.—(M. disecoidea DC.) 
Common in beaten roadways, about old farm buildings and in pasture lands 

throughout California. Apr.-May. ‘Doubtfully native; a similar query also 
to be set against the next. 

2. M. occidentalis Greene. Either branching or unbranched below the 
corymbose summit, 114 to 2 ft. high; herbage not so strongly scented; heads as 
much as % in. high; achenes sharply angled, with a broad crown-like margin, 
or lobed and 1-sided. 
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Rich soil of fields: Sacramento Valley; San Francisco and southward to 
Southern California. 

32. TANACETUM L. 

Strong-scented perennial herbs. Leaves 2 or 3 times pinnately divided into 
numerous small lobes. Heads discoid, many-flowered, borne in a corymb-like 
peduncled cluster. Flowers yellow. Involucre of numerous scale-like bracts. 
Receptacle fiat or low, naked. Achenes 5-ribbed or 3 to 5-angular, with broad 
truncate summit bearing a low crown-like pappus or none. (Name obscure.) 

1. T. camphoratum Less. DuNE Tansy. Villous-tomentose when young, 
the wool more or less deciduous in age; herbage with the aroma of camphor; 
stems robust, decumbent or ascending, 1 to 2% ft. long; primary and sec- 
ondary divisions of leaves much crowded, the latter oval or oblong, the mar- 
gin more or less revolute; achenes glandular. 

Sand-dunes at San Francisco. Aug.-Nov. 

33. ARTEMISIA L. Sace Brus. 

Herbs or shrubby plants, mostly bitter and aromatic, with alternate leaves. 
Heads small, nodding or erect, in panicled spikes or raéemes. Flowers yellow 
or purplish; rays none. Disk-flowers perfect and marginal ones pistillate or all 
perfect. Rays none. Corollas of the pistillate flowers 2 or 3-toothed, of the 
perfect flowers 5-toothed. Involucre imbricated, dry and scarious. Receptacle 
nearly flat, naked. Achenes obovoid or oblong, glabrous, with a small terminal 
areola. Pappus none. (Named for Artemisia, wife of Mausolus, king of Caria.) 

Shrub; herbage grayish-puberulent; leaves linear-filiform and entire or with linear filiform 
divisions; involucre hemispherical = Ores OOS HA EAA ne OH Oe ec e 3. A. californica. 

Herbaceous or somewhat woody at base. 
Involucre oblong; leaves green above, commonly white-tomentose beneath, broad, often 

NITES AGE Agee eon oc ice oc efeleteraia aig tie ia fers 6 ae. wie gn dies) a ai echs eaahep 1. A. heterophylla. 
Involucre hemispherical. 
Herbage green, glabrous; leaves bipinnately divided, the divisions serrulate we Sas 

° vwennts. 

Herbage green and nearly glabrous; leaves linear, entire........ 4. A. dracunculoides. 
Herbage densely silky-villous all over; leaves once to thrice pinnately divided into 

erie OIE GCP METIS ta tape aie) ofeiet aio) 2'ayo,.2 1a dione = alienalaliateleletels, ov 5. A. pycnocephala. 

1. A. heterophylla Nutt. Catirornia Mucwort. Stems from running 
rootstocks, erect, woody at base, strict, 3 to 6 ft. high; leaves lanceolate to 
oblong, ovate or elliptic, sparingly pinnatifid (with downward incisions), cleft 
or often entire (especially the upper), green above, white-tomentose beneath, 
sometimes glabrous; heads mostly erect, in dense spikes in an open or more 
commonly dense terminal panicle, the main axis leafy; involucre oblong, 
glabrous; marginal flowers pistillate, disk-flowers perfect, all fertile, as also 
in the next two species. 
Common along stream-banks and elsewhere throughout California. Leaves 

usually large, often 6 in. long and 2% broad, exceedingly polymorphic as to 
the margin. 

2. A. biennis Wiild. Glabrous inodorous tastless biennial, erect, virgate, 
1% to 3 ft. high; leaves bipinnately divided into lanceolate or broadly linear 
incised or serrulate divisions, or the uppermost merely pinnatifid; heads 
crowded on the short branchlets, the whole inflorescence spike-like and more 
or less leafy; achenes with small epigynous disk. 

Introduced weed: West Berkeley; lower Sacramento River. 

3. A. californica Less. O~p Man. Gray shrub, 2% to 4 ft. high; leaves 
with a minutely. appressed pubescence, the lowest palmately once or twice 
parted into linear-filiform segments, the upper entire and more or less fas- 
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cicled; heads many, nodding in long racemose panicles, involucre 11% or. 
lines broad; achenes with a minute squamellate crown-shaped pappus. | 

Exposed slopes of hills, often gregarious; Berkeley Hills and Mt. Diablo 
range southward to Southern California. 

4. A. dracunculoides Pursh. Glabrous, not aromatic, perennial; stems 2 — 
to 41%4 ft. high, either virgately or paniculately branched; leaves linear, less 
than 1 to 2 lines broad, entire or the lowermost 3-toothed or -cleft; heads 
numerous, nodding on very slender short peduncles in a close or open panicle, 
the clusters sometimes secund on the slender branches; marginal flowers fer- 
tile, disk-flowers perfect but sterile, as also in the next. 

San Leandro Creek, acc. to Bot. Cal.; Southern California; common in the 
Sierra Nevada, thence far eastward and northward. 

5. A. pycnocephala DC. Stems stout, simple, 1144 to 2% ft. high, some- 
what woody at base, crowded with leaves up to the inflorescence; herbage 
densely silky; leaves once to thrice pinnately divided into linear lobes; heads 
erect, in spikes, the spikes crowded in a dense virgate panicle; heads almost or 
quite 2 lines in diameter; involucre densely villous. 

Sand hills along the coast from Monterey to San Francisco and north to 
Humboldt Co. 

34. COTULLA: i. 

Low strong-scented herbs. Leaves alternate, dissected or lobed, or with some ~ 
entire on the same plant. Flowers yellow. Heads slender-peduneled, discoid, 
low-hemispherical. Bracts of involuere greenish, in about 2 ranks. Receptacle 
flat or nearly so, naked. Outer series of flowers pistillate only and apetalous. 
Disk-flowers with 4-toothed corolla, fertile or infertile. Mature achenes raised — 
on pedicels, compressed, spongy-margined or narrowly winged, destitute of 
pappus. (Greek kotule, small cup or low vessel.) 
Annual; leaves pinnately dissected; pistillate flowers in 2 or 3 rows..... 1. C. australis. 
Perennial; leaves some pinnatifid and some entire, sheathing at base; pistillate flowers in 

Zi single POWs oe ote. om wid sre cue ale two. ob area erent terete tea cei nae te cent 2. C. coronopifolia. 

1. C. australis Hook. f. Slender, branching, 2 to 5 in. high; herbage 
with scattered soft spréading hairs; leaves pinnately or bipinnately dissected 
into linear lobes; heads very small, 1 to 1% lines broad; bracts of involucre 
brownish-tipped and with scarious edges; pistillate flowers in 2 or 3 rows, 
pediceled; disk-flowers nearly or quite sessile; marginal achenes somewhat 
compressed, minutely hispid on both faces but the margin glabrous. 

Streets of towns and cities: Berkeley; Oakland; San Francisco. Jan.-Mar. 
Naturalized from Australia. 

2. C. coronopifolia L. Brass Burrons. Perennial, somewhat succulent, 
often subaquatic; stems commonly many and clustered, decumbent, 1% to 1 
ft. long; leaves linear, lanceolate, or oblong, entire, coarsely toothed or pin- 
natifid on the same plant, dilated ‘at base into a short sheath round the stem; 
heads depressed, 4 to 5 lines broad; pistillate flowers in a single row, on pedi- 
cels as long as the involucre, without corolla; disk-flowers on much shorter 
pedicels. 

Saline localities everywhere and in springy places in the hills, most abundant 
in salt marshes about San Francisco Bay and flowering from Mar. to Dee. 
One of the first plants to appear on the reclaimed mud flats. Naturalized from 
South Africa. 

35. SOLIVA R. & P. 
Small depressed annual with rigid short branches, petioled and pinnately 

dissected leaves, and discoid heads of greenish flowers sessile in the forks. 
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Involucre of 7 or 8 greenish nearly equal bracts. Receptacle flat. Outer 
series of flowers pistillate and apetalous; innermost flowers perfect but sterile, 
the corolla 4-toothed. Achenes obcompressed, callous-margined or winged and 
pointed with the hardened persistent style. Pappus none. (Dr. Salvador Soliva 
of Spain.) 

1. S. sessilis R. & P. Plants 2 to 4 in. across, minutely pubescent or rusty 
villous; one, two or three heads sessile at the very base, the somewhat tortuous 
stems radiating from under these; involucral bracts 7 or 8, oblong, acute, 
pilose-pubescent; pistillate flowers 9 to 12; each wing of the achene terminat- 
ing above in an incurved tooth; staminate flowers fewer than the pistillate, 7 to 
9; styles stout, subulate, conspicuously exserted beyond the disk-corolla. 

Moist ground: Mendocino OCo.; Howell Mt.; Oakland; Santa Cruz Mts.; 
Santa Barbara. Probably naturalized from Chile. Mar.-May. 

Tripe 5. Helenieae. SNEEZEWEED TRIBE. 

36. JAUMEA Pers. 

Perennial glabrous herbs. Leaves linear, entire, fleshy, opposite and connate 
at base. Heads middle-sized, many-flowered, solitary, terminating the branches, 
the peduncles thickened at apex. Flowers yellow, the rays pistillate, all fertile. 
Involucre cylindraceous-campanulate, its bracts broad and imbricated, the outer- 
most short and fleshy. Receptacle naked, conical. Corolla glabrous. Style- 
branches of the disk-flowers thickened upward and papillose. Achenes linear, 
striately 10-nerved. Pappus (in ours) none. (I. H. Jaume St. Hilaire, French 
botanist. ) 

1. J. carnosa (Less.) Gray. Stems slender but rather rigid, many from 
the fleshy crown of the taproot, mostly simple, 4 to 6 in. long, decumbent at 
base and rooting at the nodes; leaves semi-terete, %4 to 1-in. long; heads %4 
in. high; rays about 6. 

Salt marshes about San Francisco and Suisun bays; beaches along the Cali- 
fornia coast and north to British Columbia. June-Oct. 

37. LASTHENIA Cass. 

Glabrous slightly succulent annuals. Leaves opposite, entire, sessile and 
more or less connate at base. Heads on slender peduncles. Flowers yellow, 
with 5 to 15 rays. Bracts of the involucre more or less united into a hemi- 
spherical or campanulate toothed cup. Receptacle conical or subulate, covered 
with projecting points which bear the linear or linear-oblong flattened achenes. 
Pappus of 5 to 10 paleae or none. (Named for a Greek girl who attended the 
lectures of Plato in the garb of a man.) 
Pappus none; rays conspicuous. 

3racts united only below the middle; tube of corolla short-hirsutulous..1. L. conjugens. 
3racts united above the middle; tube of corolla nearly glabrous........ 2. L. glabrata. 

Pappus of 5 to 10 paleae, 2 or 3 awn-pointed; rays very inconspicuous; bracts united 
Lil sey sdevety rele cll Fon Se Ss eas ek een 3 cy ae eee ne mR age 3. L. glaberrima. 

1. L. conjugens Greene. Succulent or sometimes slender, 5 to 12 in. high, 
pubescent with short scattered hairs; leaves narrowly linear, with linear seg- 
ments, or merely toothed, or the lowest entire; involucral bracts united only 
toward the base; corolla-tube usually hirsutulous; achenes polished, less than 
1 line long. 

Subsaline fields in the Bay region: Antioch; Newark, ete. Apr. 
2. L. glabrata Lindl. Usually branching above the base, 11 to 16 in. high; 

leaves linear and entire or sometimes the upper pair broadly lanceolate and 
toothed, conspicuously counate and sheath-like at base; peduncles elongated, 
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erect; involucres broadly hemispherical; ligules about 5 lines long, t t 
head "% to 1 in. wide. 
oni of salt marshes. Var. CALIFORNICA Jepson. Leaves less or se: 

at all connate; peduncles corymbose.—Plains and low hills. May. 
3. L. glaberrima DC. Stems ascending, simple, 5 to 14 in. long; le 

linear, entire; heads on short peduncles, nodding in the bud, about 3 | 
broad, seemingly rayless, the rays very small and inconspicuous; inve 
with about 15 short teeth; corollas all shorter than their achenes; ache 
minutely puberulent; pappus of 5 to 10 rigid paleae, 2 or 3 of them subula 
pointed or short-awned, the others erose or laciniate; achenes with short s 
hairs. ; 

Half-aquatie in winter pools or in wet fields: near the coast and eastward 
to Alvarado and Mt. Diablo. May-June. 

38. BAERIA F. & M. GoLp FIELbs. 

Low and mostly slender annuals (except no. 10). Herbage commonly — 
pubescent but never hoary. Leaves opposite, linear and entire, or laciniate- 
pinnatifid. Flowers yellow, the heads on slender peduncles. Rays 5 to 15, 
showy for the size of the heads, or sometimes very short. Involucre campanu- — 
late or hemispherical, its bracts as many as the rays, ovate or oblong and be- a 
coming more or less carinate below the middle. Receptacle subulate-conical. — 
Achenes linear but somewhat broadened upward. Pappus of paleae or awns ~ 
or both or none. (The Russian zoologist, Baer.) 7 
1. Pappus of one or more awns and several blunt paleae, usually alternating, sometimes 

wholly wanting in the same species; pubescence soft-hairy or none; at least “ta 
some of the leaves pinnatifid or toothed. 

EROUIAY SPECIES « . = o's 0-4. cad wc MERE Dare sos eR eee Claud wala eats ...l. B. maritima. 
Mainland species. F 

Plants slender. 
Pappus-awns usually 43 0%, <0a090 odicu aed «kis pe on aie eeeie abide See eee 2. B. fremontit. 
Pappus-awns sdally? 2... ic cicta svspste coset es cisteteeenets oh Tai cke etal eee are ci 3. B. tenella. 

Plants stoutish; leaves broadly ligulate with few or several salient linear lobes........ 
4. B. uliginosa. — 

2. Pappus uniform, paleaceous; pubescence as in the last section; leaves entire or 

hart 

ote 

pinnatifid. 

Involucre campanulate or hemispherical; rays conspicuous. * 
Leaves filiform and entire; salt marsh SPCCIGS cia elas Sintad nto a ningalamele eee 5. B. carnosa. 
Some. leaves: pinnatifid:) alkaline -plains. .. wseie ei oer rine ee eines 6. B. platycarpha. 

Involucres very narrowly cylindrical; rays so short that the heads are seemingly rayless; 
leaves very narrow, entice: 6. ov laws ob an se es 5 =e oe Re 7. B. microglossa. + 

3. Pappus uniform, of awn-like paleae or bristles; pubescence hirsutulous; leaves entire + 
or often serrate in no. 10. ae. 

Annuals. ys 
Pappus’ usually nones si. i). 2s procter bre es Oete TED os leis ele ateen ele ateren ene 8. B. chrysostoma. e 
Pappus usually present, the awns paleaceous at base..........sss+eeee- 9. B. hirsutula. "a 

Perennial; nearly simple; peduncles 4 to 8 in. long; pappus none or present......... 
10. B. macrantha. Fe 

1. B. maritima Sray. Stoutish, branching,3 or 4 in. high, slightly f 
villous, especially on the margins of the involucral bracts; leaves linear or 
oblong-linear, entire orsome sparingly toothed; rays 6 to 8, short and broad; 
pappus of 3 to 5 slender awns, with intervening laciniate paleae; achenes ap- 
pressed-pubscent with short hairs. 

Farallone Islands. 

2. B. fremontii (Benth.) Gray. Erect, slender, 7 to 13 in. high; herbage 
nearly glabrous below, rather finely pubescent on the peduncles and involucres, 
or the involueres nearly canescent; leaves narrowly linear and entire, or 
mostly parted into linear lobes; involucre broad, its bracts 10 to 12, broadly 
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ovate; rays as many or fewer, with oval ligules shorter than the width of the 
disk; pappus of about 4 slender awns and as many or more numerous very 
small paleae, or seldom none. 

Plains from Solano Co. southward. Mar.-Apr. Involucres nearly canescent. 
3. B. tenella (Nutt.) Gray. Erect, sparingly branching, 5 to 8 in. high, 

somewhat canescent; leaves linear and entire or some of the lowest laciniate; 
rays 6 to 8, oval or "oblong, little or not at all exceeding the disk; paleae and 
awns each usually 2 or often wanting. ; 

Plains of eastern Contra Costa Co. Apr.-May. 
4. B. uliginosa (Nutt.) Gray. At length loosely branched and diffuse, 9 

to 12 in. high, villous-tomentose when young, commonly glabrate; leaves linear- 
ligulate, laciniate-pinnatifid (especially above the middle) or the upper some- 
times entire, the larger 4 to 10 in. long, the undivided (or ligulate portion) 
often 4 lines broad and conspicuously nerved; involucral bracts and oblong 
exserted rays 10 to 13; awns 3 or 4, with about 6 short intervening paleae, 
or pappus sometimes none. 
Low grounds, San Francisco Peninsula south to Santa Barbara. Apr.-June. 
5. B. carnosa Greene. Stems about 9 in. high, simple or branched from 

the base, slender and wiry, very sparsely clothed with a fine deciduous wool; 
leaves somewhat succulent, all filiform and entire; bracts of involucre fleshy, 
about 7, with a single strongly carinate midrib; pappus of 4 or 5 ovate paleae, 
each bearing a subulate awn; achenes roughish. 

Salt marshes at Vallejo, Greene. Too near the next. 
6. B. platycarpha Gray. Stems purplish and wiry, branching 5 to 8 in. 

high; leaves narrowly linear, some pinnatifid into filiform divisions; bracts of 
the involucre 6 or 7, manifestly 3-nerved at base, the middle nerve at length 
carinately thickened; pappus-paleae bright white, 5 to 7, slender-awned, the 
awn as long as the achene. 

Alkaline plains of the interior: Byron, ete. Apr. 
7. B. microglossa (DC.) Greene. Very slender and but a few in. high; 

leaves scarcely 1 line wide, entire; heads few-flowered, very narrowly cylindrical, 
the rays very short and inconspicuous and thus apparently rayless; bracts of 
the involucre 3 or 4, narrowly oblong; achenes fusiform-linear; pappus-paleae 
2 to 4, attenuate-subulate. 

South Coast Range valleys: Mt. Diablo; San Francisco Bay and southward 
to Southern California. 

8. B. chrysostoma F. & M. Gotp Fietps. Stems slender, simple or freely 
branching, 5 to 11 in. high; herbage hirsutulous; leaves narrowly linear, 1 line 
wide or less, entire; heads 3 or 4 lines high; rays and bracts of the broad in- 
volucre 7 to 15, or in depauperate plants often fewer; ligules 3 or 4 lines 
long; achene linear-clavate, smooth and shining, or papillate; pappus typically 
none. 

Lower foothills and valley plains, southward to Southern California and 
north to Southern Oregon. Everywhere abundant, often coloring leagues of in- 
terior hills. Var. GRAcILIS Hall. Achenes linear, truncate, more or less strigose- 
pubescent; pappus of 3 or 4 awns from small lanceolate paleae, sometimes 
none.—Middle California to Southern California (B. gracilis Gray). 

9. B. hirsutula Greene. Often branching very freely, 3 to 4 in. high, 
hirsute-pubescent; leaves broadly linear, often with saliently projecting teeth, 
the lower connate, sheathing the stem; involucral bracts obovoid, acutish; rays 
oblong; achenes compressed, scabrous with short sharp points; pappus of 2 
to 5 brownish awn-like bristles or none. 

. 
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Open hills near the sea: Pt. Lobos; Pt. Reyes, ete. May. Very similar in 
appearance to B. maritima. = 

10. B. macrantha Gray. Biennial with tuberous root, simple or nearly 
so, 7 to 18 in. high, the peduncles 4 to 8 in. long; leaves 2 to 6 in. long, 
lines wide, more or less 3-nerved and obtuse, hispidly ciliate, at least toward — 
the base, entire; head about 1% in. high and 1 to 1% in. broad; involucre— o” 
of about 12 hirsute-pubescent thickish herbaceous bracts; rays 5 ‘to 8 lines 
long; pappus none or of 1 to 4 bristles. 

Along the coast from Marin Co. to Mendocino Co. May-June. - Specimens _ 
from Pt. Reyes, Davy, collected within the space of a few square feet show the 
following variations as to the pappus: Plant no. 1—Pappus none. Plant no. 
2.—Pappus none save one flower with a single pappus-bristle. Plant no. Se } 
Pappus none, rudimentary (reduced to a minute seale) or with one good | 
bristle. Plant no. 4.—Pappus of 2 or 3 or 4 (mostly 4) bristles. Other 
specimens show corresponding variations. " 

39. MONOLOPIA DC. 
White-woolly annuals with alternate sessile entire or low-denticulate leaves 

and large peduncled heads of golden yellow flowers. Involucre hemispherical, 
its bracts united into a cup with broad or triangular teeth, or distinet to the 
base. Receptacle conical, naked. Rays with 3 or 4-toothed ligules and bearing 
at base and opposite the ligule an oblong or roundish denticulate appendage. 
Lobes of disk-corollas somewhat hairy. Achenes angular, black. Pappus none. 
(Greek mono, single, and lopos, husk, on account of the bracts of the involuecre 
in one series.) 
Bracts united into a toothed, cups). 25 sseisg'sb athe a» aces k scp pi ls we ae 1. M. major. 
Bracts (Aistinet to the’ bases we ctas a crtere niet Ne sitieiere sas moe einer atone reams ate 2. M. gracilens. 

1. M. major DC. Stoutish, simple or branching, 8 to 20 in. high; tomen- 
tum floccose and tardily deciduous; leaves mostly oblong-lanceolate, low- 
denticulate, or commonly entire, 4 in. long or less; bracts of the involucre 
united into a broadly campanulate cup (6 to 7 lines broad) with triangular 
teeth; rays 3 or 6 to 10 lines long. 

Petaluma and the lower Sacramento Valley, and southward through the 
South Coast Ranges and the San Joaquin Valley to Southern California. 

2. M. gracilens Gray. Slender, paniculately branched, 10 to 15 in. high; 
leaves narrowly oblong to linear-lanceolate, low-denticulate or entire; involuere 
3 or 4 lines broad, its bracts distinet to the base; rays 2 or 3 lines long; 
achenes less than 1 line long. 

Santa Cruz Mts. June. 

40. ERIOPHYLLUM Lag. 
Annual or perennial herbs or suffruticose plants. Herbage white-woolly, 

deciduous or floccose. Leaves alternate, divided or incised. Involucre oblong to 
hemispherical, its bracts distinctly rigid and permanently erect. Reeeptacle 
flat or convex. Rays 4 to 13 or 15, broad. Tube of disk-corolla commonly 
glandular and hairy. Achenes linear or cuneate-linear. Pappus of firm point- 
less paleae. (Greek erion, wool, and phullon, leaf, the herbage woolly.) aa 

Suffruticose; heads small except no. 3. 

COMPOSITAE. 

“ 

Heads in close terminal clusters; involucres obovoid to oblong. 
Rays, 6° tO: iB...» oe.cimararnss lotene ote vipty: nals p STIS acetal aie eiaters tn ition eee 1. E. staechadifolium. 
R4Ays 4.05. Sica cis’a Wp ons bin nie5isin ew eonege neteoue ee ieiiee evn ce ec ee 2. E. confertiforum. ; 

Heads peduncled in a loose corymb; involucres campanulate-hemispherical; rays 6 
£0 Bis: co ca:0 0. G00 eee whe abs nietutelsn secant la lus Dict oumIT RNC ts EL rales gilt tes oils tele eee ime aa 3) jepsonii. . . 

slerbaceous; heads larger, scattered on rather long peduncles; involucres hemispherical, 
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Mewes broaliish: Coast Species... 0... ecsc ce ceccccceecvccensecces 4. E. arachnoideum. 
Leaves narrower; interior species. 
SG)! SSO Ae i acs rte OSS: NC IEEEICR ORE AER Se a 5. E. idoneum. 
MEMIAPY ETS P10 echt crac oc cic « Wic\etaree/ aiatk wie & Slave are st ove 35) Soca iE ea a eee 6. E. lanatum. 

1. E. staechadifolium Lag. lLizarp Tatu. Diffuse, 2 or 3 ft. high; 
leaves pinnately parted into 5 or 7 lobes, these again pinnately parted or toothed 
or entire, the margins revolute and the under surface white with a dense felt- 
hike tomentum; upper surface of leaves green and the tomentum of the stems 
deciduous; heads 4 or 5 lines high, disposed in close compact corymbs; in- 
volueres broadly oblong or somewhat turbinate, bracts linear; rays 6 to 8} 
pappus-paleae 9 to 12, those at the angle of the achene longer. 

Sandy hills and fields near the ocean: San Francisco to Santa Barbara. 
July-Sept. 

2. E. confertiflorum (DC.) Gray. Stems 14% to 2 ft. high, often un- 
branched, with a close dense (at length deciduous) tomentum; flowering, 
branches very leafy but the leaves small and ternately or pinnately parted into 
3 to 7 narrowly linear divisions; heads 114 to 2 lines high, many in compact 
terminal clusters; involucre obovoid-oblong, its bracts about 5, ovate; rays 4 or 
5, 1% to 2 lines long; paleae 8 to 10, nearly equal, about 1% as long as the 
achene. 

Hill and mountain summits of the Coast Ranges and south to Southern 
#. California. June-July. Var. DISCOIDEUM Greene, from Sonoma Co., is rayless. 

3. E. jepsonii Greene. Bushy, 2 ft. high; stems white with tomentum, 
the leaves soon green or greenish; leaves pinnately divided into 5 to 7 narrowly 
linear lobes; heads 3 to 4 lines high, peduncled in a loose corymb; involucre 

; broadly campanulate-hemispherical, its bracts 6 to 8, ovate; rays elliptical or 
oblong, 4 lines long, ovate; achenes hispidulous; pappus-paleae in two unequal 
series, those of the inner set exceeding the outer. 

Mt. Hamilton Range between Arroyo Mocho and Arroyo Valle. May. 
4. E. arachnoideum (F. & M.) Greene. Much branched, decumbent at 

base, 1 ft. high or more; tomentum deciduous or becoming thin on the under 
: surface of the leaves; leaves broadish (at least some of them 1 in. broad), cleft 
> into 3 to 5 triangular or oblong lobes or variously incised or toothed; involucre 

hemispherical, its bracts oblong or oblong-ovate, acute; rays 10 to 13, 4 or 5 
lines long; pappus-paleae short.—(E. caespitosum var. latifolium Gray.) 

Mountains towards the coast: Marin Co., south to Santa Cruz and north 
to Humboldt Co. May-June. 

5. E. idoneum Jepson. Annual, branching from the base, 12 to 16 (or 30) 
in. high, the herbage at first woolly, later deciduous and floccose; leaves mostly 
basal, linear-spatulate or obovate in outline, laciniate or pinnatifid, green above, 
the tomentum mostly persistent on the under surface; heads solitary on long 
naked peduncles or the heads somewhat corymbosely clustered and the peduncles 
shorter; involucre hemispherical, 3 or 4 lines high, its bracts broadly lanecolate, 
appearing as if united or connivent by reason of the dense felt-like tomentum; 
rays 9 to 12; ligules elliptic, 5 to 6 lines long, sharply notched at summit, with 
a small tooth in the notch; pappus-paleae about 9, very short. 

Vaca Mts.; Napa Co. hills. May-June. 
6. E. lanatum (Pursh) Forbes var. grandiflorum (Gray) Jepson. White- 

woolly, the tomentum tardily deciduous, 1 or 2 ft. high; leaves ovate or obovate 
in outline, pinnately divided into narrow toothed or pinnatifid segments; 
peduncles long and naked; involucres broadly hemispherical (8 lines broad) ; 
rays about 11, % in. long and over one-half as wide. 
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Lowest foothills of the inner Coast Range in Solano Co.; Sierra Nevada foot- L 
hills. May-June. 

41. RIGIOPAPPUS Gray. 

Slender annual with alternate very narrowly linear entire leaves. Heads 
small, solitary on the simple stems or on the branches, which are often 
proliferous. Receptacle flat, naked. Bracts subulate, similar to the upper 
leaves. Flowers yellow. Ray-corollas not exceeding the disk, the ligule not — 
longer than the tube. Disk-corollas small, with 3 to 5 short erect teeth. 
Pappus in disk and ray otf 3 to 5 subulate awns. Achenes linear. (Greek 
rigios, stiff, and pappos, pappus.) 

1. R. leptocladus Gray. Three or 4 to 10 in. high, the herbage short-hairy 
or nearly glabrous; branches filiform; heads 3 lines high; achenes hispidulous. 
Wooded hills: Antioch; North Coast Ranges; Tehama Co.; Sierra Nevada 

P foothills. June. 
42. CHAENACTIS DC. 

Ours annual with alternate pinnately parted or dissected leaves and yellow 
flowers. Heads peduneled, solitary or ¢ymosely arranged. Bracts of the cam- 
panulaté involucre herbaceous, linear, equal, in one series. Receptacle flat, 
naked. Corollas with short tube and long throat, or the marginal corollas in 
some species with the limb palmately enlarged, forming a kind of ray. 
Pappus of hyaline paleae, the paleae in the outer flowers commonly shorter 
and fewer. (Greek chaino, to gape, and aktis, ray, in reference to the marginal 
flowers of one section of the genus.) 

. 

Paleae of theidisk-fowers:: 4, equal (csasies we eptere ale sioints CBs aloe ke erence 1. C. glabriuscula. 
Paleae of the disk-flowers 5, whedttal oo. pic ociccenys diets mek wae oe 2. C. gractlenta. 

1. C. glabriuscula DC. Five to 11 (or 19) in. high, thinly floccose, at 
length glabrous; leaves pinnately parted into narrowly linear lobes or the 
uppermost linear and merely toothed or entire; heads 5 to 7 lines high; 
bracts of the involucre thickish; marginal corollas ample, much longer than 
those of the disk; pappus-paleae 4, oblong-lanceolate, those of the disk equal, 
of the marginal achenes with 1 long and 3 short ones; short paleae of the ray 
relatively broader or even elliptical. 

Antioch; Sierra Nevada foothills; Coast Range foothills west of Red Bluff. 
Apr. Var. LANOSA Hall. Stems leafy only at the branching base, bearing many 
long peduncles which are naked and scape-like; herbage whitish with floecose 
wool which is later deciduous; leaves thickish, simply pinnate with few narrowly 
linear and mostly short lobes or the upper entire; pappus-paleae 4, sometimes 
5, equal or nearly equal, narrowly oblong or oblong-lanceolate, acutish—Mon- 
terey Co. and southward to Southern California; reported from the lower San 
Joaquin.—(C. Janosa DC.) Var. HETEROCARPHA Hall. Three-fourths to 1% 
ft. high, with corymbose peduncles or often simple and 1-headed; herbage 
hoary-tomentose but soon glabrous; leaves pinnately or bipinnately parted, the 
lobes short, unequal, crowded; heads 6 lines high on long peduncles; marginal 
corollas conspicuously enlarged, surpassing the disk; pappus of disk-achenes of 
4 elliptic-oblong paleae equaling the corolla and of two or more roundish and 
shorter outer ones; paleae of marginal flowers much shorter—Lake Co.; upper 
Sacramento Valley; Sierra Nevada.—(C. heterocarpha Gray.) 

2. C. gracilenta Greene. Simple below, corymbosely branching above, 7 
or 8 in. high; leaves 1 or 2 in. long, with narrowly linear rachis bearing oblong 
lobes (1 line long) or short teeth; heads 3 or 4 lines high; marginal corollas 
little ampliate; achenes black, sparingly hispidulous with white hairs; pappus- — 

4 
i 

| 



SUNFLOWER FAMILY. 439 

paleae commonly 5, unequal, oblong-oblanceolate, 4% to % as long as the 
achene, with 2 very small roundish outer ones. 

Dry ridges east of Napa Valley. June. 
C. poucLasi H. & A. Corollas whitish or flesh-colored, the marginal not 

larger; paleae 8 to 14, narrowly oblong.—Sierra Nevada. 
C, NEVADENSIS Gray. Low tufted perennial, 2 to 4 in. high; peduncles 1 

in. or less long, 1-headed.—High Sierra Nevada. 

43. HELENIUM L. SNEEZEWEED. 

Erect perennial herbs with resinous-dotted herbage. Leaves alternate, sessile 
except the lower, and often decurrent on the stem. Heads solitary or corymbose, 
borne on long naked peduncles. Flowers yellow, or the lobes of the disk- 
corolla turning yellowish or brownish. Rays several, usually drooping. Bracts 
of the involucre linear, reflexed. Receptacle globose or hemispherical, naked. 
Achenes turbinate, ribbed. Pappus of 5 to 12 thin or hyaline paleae, in ours 
short-pointed. (Greek name of some plant, perhaps named after Helenus, son 
of Priam.) 
Meeerunortes than tlie disk, 3 to 5S lines long. ...2¢.0 0. cee cw cee eae wees 1. H. puberulum. 
Rays as long or longer than the disk, 7 to 9 lines long..................2. H. bigelovit. 

1. H. puberulum DC. Rosiiua. Paniculately branched, 2 to 5 ft. high, 
the branches ending in long slender peduncles; herbage puberulent; leaves 
lanceolate or narrowly linear or the longest oblong, sessile and strongly decur- 
rent on the stem; globose disk of flowers 5 to 7 lines broad; rays and bracts 
of the involucre refiexed, short and inconspicuous; disk-flowers red-brown; 
scales of pappus ovate, short-awned. 

Creek beds, stream banks and about springy places: Humboldt Co.; Vaca 
Valley; San Francisco; San Jose; Loma Prieta; Monterey and southward to 
Southern California. July-Nov. 

2. H. bigelovii Gray. BIGELOW SNEEZEWEED. Stem 2 to 4 ft. high, branch- 
ing above into several erect peduncle-like branches; leaves lanceolate, thickish, 
9 in. long or less, minutely tomentose, not so conspicuously decurrent as in the 
preceding; rays showy, golden yellow, 7 to 9 lines long; disk brownish yellow; 
pappus-paleae 5 to 8, ovate-lanceolate, tapering into a slender awn; achenes 
hairy. 

Marshy ground: Lake Co. and Santa Rosa Creek to Southern California. 

44. BLENNOSPERMA Less. 

Low annual herbs with alternate pinnately parted leaves and peduncle-like 
branches bearing solitary yellow flowers. Involucre simple, parted into broadly 
oblong bracts. Receptacle naked. Heads many-flowered. Ray-flowers fertile; 
disk-fiowers perfect but sterile. Achenes obovate, not compressed or angled, 
densely covered with minute papillae. Pappus none. (Greek blenna, mucus, 
and sperma, seed, the surface of the achene becoming conspicuously mucilag- 
inous when moistened.) 

1. B. californicum (DC.) T.&G. Stems branching from near the base, 
becoming diffuse, 4 to 6 in. high, often naked above; herbage glabrous, slightly 
succulent; leaves parted into narrowly linear remote lobes; involucre greenish 
with purple markings; ray-flowers 8 to 11, the ligule of the corolla 2 to 3 
lines long, or the alternate pistils destitute of corolla; style-branches of ray- 
flowers broad; disk-flowers 20 to 45, shorter than the involucre, their styles 
undivided, capitate at summit; achenes obscurely 8 to 1C-ribbed. 

Not infrequent in moist ground, from the upper Sacramento Valley to 
Southern California; Ukiah; Sonoma Co.; Solano Co.; Antioch; Danville; 
Livermore Pass. . Feb.-Mar. 
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- TripE 6. Madieae. TARWEED TRIBE. 

45. MADIA Mol. TARWEED. 

: Glandular-viscid sheavy-scented erect annual or perennial herbs. Leaves, 
‘a at least the upper, alternate, entire or serrate. Heads axillary and terminal. 
' Flowers yellow, opening in the evening and closing before noon of the next 

day. Involuere angled by the salient carinate or almost conduplicate bracts; 
bracts in 1 series, completely enfolding the laterally compressed ray-achenes, 
and with free moderately long or short tips. Receptacle flat or convex, bearing 
a single row of chaffy bracts between ray- and disk-flowers and often united | 

q and forming a cup. JDisk-corollas in ours pubescent. Rays few to many, — 
3-lobed. Bracts of involucre deciduous with the mature ray-achenes, these beak- 
less (except in no. 5). Disk-achenes fertile or abortive. (Madi, the Chilian — 

: name, 
A. Receptacle glabrous; annuals except no. 4. 

Achenes beakless. 
Rays very short and inconspicuous; aichenss of ray curved; pappus none. 

Plants stoutish and viscid-glandular; heads in clusters. ; 
Herbage’ ‘ill-scented|. ::./.:..5% o-o.< cles oisse © vip soe stategete ole isinte eee aan eee 1. M. sativa. 

Plants slender and moderately glandular; heads scattered........ 3. M. dissitiflora. 
Rays showy; achenes of ray incurved; leaves some or mostly opposite; pappus presentoace 

M. madioides. 
Achenes with a minute reflexed beak; rays % in. long; pappus none...... 5. M. radiata. 

: B. Receptacle filimbrillate-hirsute; annuals. 

| Achenes beakless, those of the ray not incurved; pappus none; rays showy.......... 
| 6. M. elegans. 

1. M. sativa Molina. CHILE TARWEED. Robust, 1 to 4 ft. high, pubescent 
with slender hairs and beset with pedicellate very viscid glands, ill-seented; 
leaves from broadly lanceolate to linear; heads 5 to 6 lines high, short-peduncled 
or sessile, disposed in the upper axils and at the ends of short branches; 
bracts of involucre hispid; rays 5 to 12, with pale yellow ligules about 2 lines 
long; cup of receptacle campanulate and enclosing many disk-achenes, these 
cuneate-oblong and 4-angled, prominently 1-nerved on the sides and 2 lines long; 
ray-achenes somewhat falcate-obovate, either with or without an obvious nerve 
on the sides. 
Common in vacant lots, waysides, ete., about San Francisco Bay. Doubtless 

naturalized from Chile. July-Aug. 
2. M. capitata Nutt. Nurratn TaRweep. Erect, 14% to 2% ft. high, 

simple or branching; herbage very viscid-glandular, honey-scented; leaves — 
linear; heads somewhat longer than in the preceding, capitate-congested at the 
ends of the branches; bracts of involucre short-bristly; cup of receptacle nar- 
row and nearly closed, containing very few to many achenes; bracts of in- 
volucre and achenes semi-persistent. 

North Coast Ranges; South Coast Ranges (Gilroy, Santa Cruz). 
3. M. dissitiflora (Nutt.) T. & G. GUM-WEED. Very slender, 1 to 2 ft. 

high, simple or loosely branching, moderately or scarcely at all viscid, at least 
below; flowers sulphur-yellow; heads 3 (or barely 4) lines high, scattered or 
loosely paniculate; cup of receptacle ovoid but not closed, containing few disk- 
flowers; rays 5 to 8, 114 to 2 lines long; achenes short and broad (1 to 2 lines 
long). 

Stream banks, open bushy places or wooded slopes in the mountains: North 
Coast Ranges to the Santa Cruz Mts. (where very slender forms pass into 
coarser forms, as much as 3% ft. high, by every gradation), and Southern. 
California. 

| 

. Herbagce honey-scented.. 6105 0ccs on sisin ae Ouran tee pee eee 2. M. capitata. 

| 
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Var. anomala Jepson, n. comb. Chaffy bracts of receptacle not joined into 
a cup, enclosing 3 flowers only; achenes all gibbously obovate, those of the rays 
3 to 5—Marin Co. (M. capitata var. anomala Jepson.) 

4. M. madioides (Nutt.) Greene. WoopLtanp Mapia. Perennial (or some- 
times biennial?); stem or stems from the base simple, bearing a terminal 
corymbose panicle of long slender and nearly naked branches, 14% to 2% ft. 
high; some or most of the leaves opposite, linear, a few varying to lanceolate, 
4 in. long or less, entire or sparingly denticulate; bracts of the involucre 8 
to 12, with short tips; rays acutely 3-lobed, 3 or 4 lines long; only ray- 
achenes fertile, these much flattened, curved and somewhat obovate, the sur- 
face covered with minute muriculations and the sides with many striae; pappus 
of very short fimbriate or hairy paleae—(M. nuttallii Gray.) 
Wooded country near the coast from Monterey to Mt. Tamalpais, Bolinas 

Ridge and northward. June. 
5. M. radiata Kellogg. Stem stout, 2 to 3 ft. high; hirsute and viscid; 

larger leaves broadly lanceolate, denticulate; bracts of the involucre 10 to 20, 
with short tips; rays hght yellow, 1% to % in. long, obtusely 3-toothed; 
chaffy bracts between ray and disk united; disk-flowers very numerous on a 
nearly flat glabrous receptacle, fertile, except the central ones, somewhat 
clavate and 4-angular; ray-achenes narrowly obovate-faleate, flat, tipped with 
a minute reflexed beak. 

Near the mouth of the San Joaquin River. 
6. M. elegans Don. Common Mania. Stem 1 to 3 ft. high; lower leaves 

linear, 3 to 8 in. long, short-hirsute, often densely so; upper leaves much re- 
duced in size, linear-lanceolate; herbage, particularly above, viscid with short 
gland-tipped hairs, the involucres and peduncles more or less hirsute with white 
hairs; heads many in a corymbose panicle; receptacle convex, fimbrillate- 
hirsute; rays 12 to 15, % to nearly 1 in. long, yellow or with a red spot at 
base; achenes flattish, light brown or blackish, smooth. 

Variable and abundant species found on dry hillsides and in valley fields. 
July-Oct. Var. DENSIFOLIA Jepson, leaves crowded toward the base or tufted. 

46. HARPAECARPUS Nutt. 

Small slender viscid-glandular annual with sweet-scented herbage and narrow 
entire mostly alternate leaves. Head small, few:flowered, borne on naked fili- 
form peduncles. Flowers yellow; corolla glabrous. Ray-flowers 4 to 8, the 
ligules minute. Disk-flower 1, the bracts of the receptacle united and forming 
an enclosing cup, the receptacle otherwise naked. Achenes slender, laterally 
compressed. Pappus none. (Greek harpe, a sickle, and karpos, fruit, on account 
of the shape of the ray-achenes.) 

1. H. exiguus Gray. Paniculately branched, commonly 4 to 6 in. high, the 
leaves narrowly linear; heads 11% to 2 lines long; bracts of the involucre 4 to 
8, lunate and strongly carinate, the free tip scarcely any, very hispid-glandular ; 
ray-achenes obovate-lunate, pointed by a small disk.—( Madia filipes Gray.) 

Open brush or woods in the mountains of the Coast Ranges: northern Cali- 
fornia; Napa Range; Cazadero; Oakland Hills; Pajaro Hills, southward to 
Southern California, northward to British Columbia. 
HEMIZONELLA Gray. Near Harpaecarpus but the leaves mainly opposite; 

disk-flowers solitary or rarely 2 to 4; rays minute. H. PARVULA Gray. Much 
branched, 2 or 3 in. high; heads subsessile or on slender peduncles; achenes 
tipped with an incurved beak.—Sierra Nevada; Mendocino Co. H. MINIMA 
Gray. One in. high; achenes beakless.—Sierra Nevada. 
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47. HEMIZONIA DC. Tarweep. 

heads. Disk-flowers surrounded by a cirele of chaffy and often slightly united 
bracts or the disk chaffy throughout. Receptacle flat, its bracts deciduous. Ray- 
acheues thick, short, turgid, half enclosed by the lower part of the bract of 
the involucre which falls with it or is at least deciduous. Disk-achenes sterile, 
with or without pappus. This and the two following genera were perhaps better — 
received as one. (Greek hemi, half, and zonia, zone, the bracts but half 
enclosing the fruit.) 

A. Ray-achenes not beaked. 

Receptacle with chaffy bracts throughout; areola of ray-achenes nearly or quite central 
at the summit of the achene; disk-achenes without pappus; flowers white, sometimes 
yellow. 

Rays scarcely surpassing the bracts of the involucre...............:. 1. H. congesta. 
Rays showy, much surpassing the bracts of the involucre. é 

Heads ‘panitulate.or vcorymboslv... 1. ce aac celeriac eee 2. H. luzulaefolia. 
Heads racemosely disposed along simple branches...............+. 3. H. clevelandii. 

B. Ray-achenes beaked. 

Receptacle with a circle of bracts surrounding disk-flowers, otherwise naked; leaves 
without truncate glands; flowers yellow. 

Rays 12 to 25; pappus minute or none; heads hemispherical........ 4. H. corymbosa. 
Rays 5; pappus of linear paleae; heads very narrow. 

Heads on slender. pedicels... isis. vnc onic Sais ale win a eheeie a en ee 5. H. kelloggii. 
Ifeads fascicled in ‘small :clfistersz sic ons wicreis ele eietevars ss otelein siiaeiot cere eae 6. H. fasciculata. 

Receptacle with chaffy bracts throughout; leaves of the branchlets with small truncate 
glands at tip; pappus none. 

Rays’ 4 or 5; leaves crowded on ‘the branchlets. <2 0.0). ce. - cutlets «creer 7. H. virgata. 
Rays 5 to 8; leaves scattered on) the, /branchlets.< . 1. scenic chersicrese coe 8. H. heermanni. 

1. H. congesta DC. Soft-hirsute or villous, the inflorescence slightly glan- 
dular; lowest leaves commonly opposite, oblanceolate, sparsely serrulate, the 
upper linear or linear-lanceolate and entire; heads terminating paniculate or 
corymbose branches; bracts of the involucre with lanceolate foliaceous tips, 
which are little surpassed by the rays; outer bracts of the receptacle either 
lightly connate or nearly distinct; achenes with conspicuous inflexed stipe. 

First collected by Douglas ‘‘in California,’’ doubtless between Monterey and 
Sonoma; attributed by Greene to Marin Co., ete. 

2. H. luzulaefolia DC. UHay-rirtp TarRweep. Whole plant excepting the 
lowest leaves very glandular and ill-scented; stems erect, 1 to 2 ft. high, 
corymbosely or paniculately branched at summit, or branching more freely and 
diffuse; lower leaves crowded and more or less tufted, narrowly linear, mostly 
tapering somewhat to the apex, 3 to 5 in. long, 1 or 3-nerved, canescent with 
appressed soft silky hairs which are more or less floccose-deciduous; upper 
leaves much reduced; heads numerous, on short peduncles, which are nearly 
naked or bear very much reduced leaves; tips of the involucral bracts acute 
or obtuse; outer bracts of the receptacle united into a cup; rays 6 to 10, 
white or pink-tinged; achenes with very short stipe. 

Abundant in mowed hay fields and pasture lands: Sacramento and San 
Joaguin valleys and westward through the Coast Range hills and valleys to 
the ocean. July-Oct. Var. LUTESCENS Greene. Flowers yellow.—Fields near 
San Francisco Bay, in Contra Costa, Napa, and Marin cos. Var. CITRINA 
Jepson. Lowest leaves glandular-pubescent, without appressed woolly hairs; 
flowers lemon-yellow.—Northern Marin Co. Apr.-May. 

3. H. clevelandii Greene. General habit of the preceding, but the herbage 
much less glandular; involueres white-hairy toward the base; heads disposed to. 
be racemose on the branches as well as terminal. 

"4 
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Viscid-glandular and ill-scented annuals with alternate (or the lowest some- _ : 
times opposite) narrow leaves. Flowers yellow or white, in mostly numerous 
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North Coast Ranges from Calistoga, Greene,®1883, to Clear Lake, Bolander. 
Rarely collected. 

4. H. corymbosa (DC.) T.&G. Coast TARWEED. Corymbosely and wide- 
ly branching, 1 to 1% ft. high, hirsute-pubescent and glandular; radical 
and often some lower leaves pinnately divided into linear lobes, the upper and 
those of the flowering branches linear and entire; heads 1% in. high, 7 to 10 
lines broad; rays 12 to 25, oblong-cuneate, 2 to 4 lines long, 3 or 4-toothed; 
pappus of the sterile disk-achenes of minute fimbriate-bristly scales, or of 
entire scales, or none; ray-achenes with a short upturned beak on the inner side 
at apex.—(H. angustifolia DC.) 

Abundant in valley fields and on hillsides: Berkeley to Santa Cruz and 
Monterey Co. June-July. 

5. H. kelloggii Greene. Erect, paniculately branching, 14% to 2% ft. 
high, the heads on slender pedicels; herbage mostly hispid below and glandular 
above; leaves linear and entire, those of the filiform flowering branchlets very 
short; lower leaves pinnately parted; heads narrow; disk-flowers about 6 or 7; 
ray-flowers 5, the ligules 2 to 2% lines long; ray-achenes slightly curved, 
roughened on the beak and sides, and with a curved or upturned beak at the 
summit on the inner side; pappus of about 9 linear paleae which are irregularly 
lacerate at summit and almost or quite as long as the tube of the corolla, 
united only at base or almost to the summit. 

Antioch to the San Joaquin Valley where it is abundant in low grain fields 
near the river. July-Aug. 

6. H. fasciculata (DC.) T.&G. Paniculately branched above the base, 
*% to 2 ft. high, sparsely hirsute and hispid, or disposed to be nearly glabrous 
above; radical leaves pinnately parted; stem leaves linear, either laciniate- 
pinnatifid, few-toothed or entire, those of the branchlets shorter and mostly 
entire; heads usually fascicled in rather dense small clusters; bracts of the 
involucre glabrous or glandular-hispidulous, those of the involucre slightly 
united; disk-achenes with a pappus of 6 to 10 linear paleae lacerate at tip; 
ray-achenes smoothish or transversely rugose, with a very short beak. 

Mt. Diablo Range southward to Monterey Co. and Southern California. 
7. H. virgata Gray. Stem commonly branching at the middle into several 

virgate branches bearing numerous racemosely disposed heads on short lateral 
branchlets; herbage glabrous or nearly so; branchlets crowded with linear 
leaves about 1 line long, those (particularly of the flowering branchlets) ending 
in a truncate or somewhat saucer-shaped gland; involucre oblong, its bracts 5, 
with involute tip ending in a truncate gland and stipitate-glandular on the 
back; ray-flowers 4 or 5; disk-flowers 7 to 10. 
Common on the plains of the Sacramento Valley (Suisun, Vanden, Galt, 

etc.) and the San Joaquin Valley and in the valleys of the inner South 
Coast Ranges. Southern California. Aug.-Oct. 

8. H. heermannii Greene. Stems paniculately branched, 1 to 3 ft. high; 
herbage viscid, pubescent, heavy-scented; leaves of the flowering branchlets 
minute, scattered; involucre hemispherical, its bracts beset with stalked glands; 
ray-flowers 5 to 8, disk-flowers 10 to 15; ray-achenes with a somewhat con- 
spicuous beak and stipe. 

Mt. Diablo Range southward to Kern and Ventura cos. 

48. HOLOCARPHA Greene. 

Corymbosely branching annual with very viscid-glandular herbage. Leaves 
of the axillary fascicles and those about the heads narrowly linear, beset with 
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stipitate glands and tipped with a truneate gland. Heads solttaneam or cot ie 
monly glomerate at the ends of the branches. Bracts of the convex receptacle — 
each subtending a flower, the outer and those of the involucre abundantly | 
covered with slender or clavate colorless gland-tipped processes. Ray flowers 
many, with short yellow ligules; achenes 4-ridged on back, the ventral angle 
ending in a beak.  Disk-flowers with sterile achenes. Pappus none, (Greek 
holos, whole, and karphos, chaff, the whole receptacle chatty.) 

1. H. macradenia (DC.) Grete: Branching from above the base, about im 
ft. high; herbage unpleasantly odorous; lower leaves linear-oblong, ae me: 
heads % in. broad. " 

Low dry fields about San Francisco Bay. At one time abundant in ea 
fields of South Berkeley. Aug.-Sept. Connects Hemizonia with Centromadia 
too intimately. 

49. CENTROMADIA Greene. SpIKEWEED. 

Rigidly branching annuals with alternate spinescent leaves and involucral 
bracts, the lower pinnatifid, the upper entire. Herbage more or less glandular — 
and scented. Flowers yellow, with 25 to 40 small bifid rays. Receptacle with 
chaffy bracts throughout, none of the outer united or connate. Disk-achenes 
chiefly sterile, with or without narrowly linear or bristle-like paleae. Ray- 
achenes more or less triangular, smooth or roughish on the back, the inner 
terminated by an erect beak-like apiculation. (Greek kentron, a prickle, and 
Madia, an allied genus.) 

Herbage yellowish green, sparsely hirsute, sweet- or honey-scented; floral leaves little or 
not all Surpassing? Eit]e MHeACSiy eras .-)aiacorauel wlalere ery nl erate teunnye eeete pel ony eee 1. C. pungens. 

Herbage dark, rather densely villous-hirsute, ill-scented; floral leaves often conspicuously 
surpassing the héads sic. yos'd lig. s vin ei~ vo eh dans be 6h eS pleas © 2. C. fitchit. 

1. C. pungens (H. & A.) Greene. COMMON SPIKEWEED., Herbage sparsely 
hirsute or hispid with spreading hairs, hardly viscid or glandular; stems rigidly 
and freely branching, commonly from near the base, sometimes only above, 1 
to 2 or 3 feet high; leaves (especially of the flowering branches) linear- 
subulate, spinose, entire, the lower and lowest pinnately parted into oblong 
lobes, or pinnatifid, the lobes or teeth spinosely or pungently tipped; bracts 
of the receptacle cuspidate; pappus of disk none; ray-achenes roughish, some- 
what laterally 2-nerved on back—(Hemizonia pungens T. & G.) 

Abundant on the plains of the lower San Joaquin, southward to Southern 
California and westward to Walnut Creek and Alameda. On the alkaline plains 
of the upper San Joaquin this species covers tens of thousands of acres and 
often forms thickets 4 or 5 ft. high. It is a valued bee plant. Var. PARRYI 
Jepson. Minutely glandular; bracts of receptacle thin, not pungent; disk- 
achenes with 3 to 5 slender almost bristle-like paleae as long as the corolla; 
ray-achenes semi-obeordate in outline.—Calistoga; Vacaville (—C. rudis Greene, 
the achenes either smooth or rough warty); Southern California. It is abun- | 
dant in low more or less alkaline lands on the plains of Solano Co. and forms 
extensive colonies in summer fields; extermination is often accomplished by 
means of bands of sheep which leave the fields perfectly clean and destitute of 
this Spikeweed pest. 

2. C. fitchii (Gray) Greene. FircH’s SPIKEWEED. Diffusely branched from 
above or at the base, 9 to 16 in. high, the herbage hirsute or villous with 
spreading hairs; leaves of the radical tuft pinnately parted into remote nar- 
rowly linear pungent lobes; cauline leaves linear and entire, tapering into a 
subulate or pungent tip, those about the head spreading and star-like, mostly all 
bearing stipitate glands; bracts of the involucre subulate, those of the recep- 
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tacle pointless, soft, hairy; ray-achenes flattened laterally, nearly semi-circular 
in outline, smooth; pappus of disk-achenes of 9 to 11 linear paleae as long 
as the corolla and hairy and fimbriate at the tip.—(Hemizonia fitchii Gray.) 

High sandy land in the valleys and foothills: Sierra Nevada foothills and 
the lower San Joaquin northward through the Sacramento Valley and west- 
ward to Napa, Sonoma and Mendocino cos. Aug.-Sept. 

50. CALYCADENIA DC. Rosin WEEep. 

Erect annuals, hirsute or hispid or almost glabrous. Stems simple, or with 
virgate branches, or repeatedly branched. Leaves all entire, narrowly linear, 
becoming filiform by revolution of the margins, at least those near the heads 
and those of the fascicles in the axils bearing at apex tack-shaped or saucer- 
shaped glands. Heads oblong or narrow. Flowers white or yellow. Ray-flowers 
few (1 to 5 or 8), the ligules broad and palmately 3-lobed or -parted; ray- 
achenes obovoid-triangular, the areola at summit quite or nearly in the center; 
pappus none. Disk-flowers surrounded by a circle of bracts connate into a 
cup, or at length separating; disk-achenes with conspicuous paleaceous pappus. 
(Greek kalux, covering, and adenos, a gland, on account of the glands on the 

involuere. ) 
Rays 5 to 8; flowers yellow; plants for the most part very glabrous...... 1. C. truncata. 
Rays 1 to 5. 

Flowers white or reddish-tinged. 
Stems repeatedly branched; branches filiform..............0220002222. C. paucifiora. 
Stems simple or with virgate branches. 

Pappus-paleae unequal; floral leaves not truncate...:....... 3. C. multiglandulosa. 
Pappus-paleae subequal; floral leaves truncate..........ee cece ec eees 4. C. spicata. 

SCR CLG WE SLCTITS (SITIO Ce fai stele encreila erele eres Wo, wile. e: ae, o sla cleo Siclehe, se efaveie 5. C. hispida. 

1. C. truncata DC. Rosin WEED. Stems 1 to 3 ft. high, reddish brown, 
simple below, branching below, branching above into a panicle of long straight 
slender branches along which the heads are scattered; herbage glabrous or the 
linear and entire leaves somewhat hirsute-ciliate; smaller leaves with subsessile 
glands at apex; heads oval, 4 or 5 lines long; rays 5 to 8, broad, 4 to 5 lines 
long; ray-achenes glabrous, triangular, roughish and enclosed in boat-shaped 
bracts; bracts of the receptacle lightly cohering to the top into a cup, separat- 
ing in age; disk-flowers 10 to 20; pappus of 7 to 10 unequal oblong fimbriate 
paleae shorter than the achene, or rarely obsolete-—(Hemizonia truncata Gray.) 

Marin and Napa cos. northward to Shasta Co., thence southward in the 
Sierra Nevada to El Dorado Co. 

2. C. pauciflora Gray. Branching freely, 10 to 18 in. high, the branches 
diverging or zigzag and filiform; herbage sparingly hairy and leaves (partic- 
ularly about the heads or of the axillary fascicles) stipitate-glandular; heads 
oblong, scattered along the branches (subsessile in the axils or forks, as well 
as terminal), always solitary; flowers white or rose-tinged; rays 1 or 2, 
3-parted; disk-flowers 3, contained in a 3-lobed cup; pappus of 5 subulate- 
awned paleae and 5 small truncate paleae; ray-achene glabrous.—(Hemizonia 
pauciflora Gray.) 

Mountain sides of the inner North Coast Range from the Vaca Mts. north- 
ward to the Clear Lake region. July-Aug. 

3. C. multiglandulosa DC. Sparingly hirsute or hispid, especially toward 
the base of the leaves, 6 to 11 (or 16) in. high; herbage with a pleasant bal- 
samie odor, the floral leaves and involucre glandular with stipitate glands; 
leaves filiform-linear, mostly straight and rigid but brittle, the upper somewhat 
divaricately spreading and mostly 2 or 3 times longer than the heads and 
floral leaves in the axils; heads solitary in the axils or crowded towards or 
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near the summit and spicate or capitate; pappus-paleae commonly 10, 
(commonly 5) subulate, others (commonly 5) shorter and blunt.—(C. 
lotes Greene.) 7 

Dry hills and mountain slopes: Calistoga and Marin Co., southward to the 
Santa Cruz Mts. July-Sept. 

4. C. spicata Greene. Slender, simple, rigidly erect, about 1 ft. high; 
floral leaves terete, truncate at apex and tipped with a stipitate gland, ciliat re 
with white hairs; “heads subsessile in the axils of all the leaves from below 
the middle and thus spicate; ray-flowers 1 or 2; achenes canescent ~ rm 
appressed hairs, those of the ray scarcely angled; pappus brownish, the p 
10 or 11, subulate, 1144 times as long as the achene; corolla-lobes of cn 
flowers hispidulous. 
Common on the plains of the San Joaquin Valley between Oakdale an 

La Grange. June. 
5. C. hispida Greene. Erect, simple, 2 ft. high; leaves 2 to 21% in. long, : 

or the fascicled ones much shorter, all hispid, at least towards the base; 
heads rather large (1% in. long) on short axillary branchlets; flowers yellow; 
rays about 4; corolla-lobes of disk-flowers densely covered on the outside with — 
many short glandular processes or slender papillae; achenes hispid with short — 
brownish appressed hairs; pappus of about 11 subequal paleae tapering to a 
point. 

San Joaquin Valley: Lathrop; Atwater, Kern Co.; Tehachapi. June. 

51. BLEPHARIZONIA Greene. 
Stout somewhat coarse and hirsute annuals with glandular-viscid ill-scented 

herbage. Cauline leaves linear and entire, those of the branches oblong to 
oval. Flowers yellow, the heads arranged in panicles. Ray-flowers 7 to 10, 
with 3-lobed ligules; disk-flowers 10 to 25, the outer ones subtended by 1 or 2 
series of linear bracts. Achenes silky-hirsute, 10-striate; those of the disk 
more or less fertile, crowned by a pappus of about 20 short and stout densely 
plumose awns; those of the ray fertile, elongated-turbinate, the pappus like 
that of the disk or dissimilar and minute. (Greek blepharis, an eyelash, and — 
zonia, a girdle, in reference to the circle of pappus-awns. ) 
Pappus of disk .and ray unlike... /..<0 ti, sPeeee mee ew Pees ous hen) eee te —— 
Pappus of disk and ray similar. .)...00,. sstavue,een oss Rae sole nee eee . B. lax 

1. B. plumosa (Kell.) Greene. Two to 3 ft. high, copiously oa Be. 
with tack-shaped glands; leaves on the branchlets small and bract-like; heads 
15 to 20-flowered, racemosely disposed on the branches; bracts of the involucre 
short and very glandular; ray-achenes with a minute crown of short scales; 
disk-achenes with nearly erect plumose bristles as long as the achene.—(Hemi- 
zonia plumosa Gray.) 

Antioch and Stockton. 
2. B. laxa Greene. Three to 6 ft. high; heads larger, borne singly at the 

ends of the branches, 20 to 25-flowered; pappus disk-achenes short and 
spreading, less plumose than in the preceding, only ¥% as long as the achene; 
ray-achenes similar.—(Hemizonia plumosa var. subplumosa Gray.) 

Stoekton to Stanislaus Co. Doubtless not specifically distinet from the 
preceding. 

52. LAYIA H. & A. 
Vernal annuals with alternate leaves (or the lowest opposite in one species) — 

and usually showy heads of flowers terminating the branches. Disk-corollas 
yellow. Ray-flowers 8 to 20, yellow, white, or yellow tipped with white. Bracts 

. 



SUNFLOWER FAMILY. 447 

he ‘baceous, the thin margins at base enfolding the achene and usually deciduous 
with it. Receptacle broad and flat, with a row of thin bracts between ray- 
and disk-flowers, and sometimes with additional ones among the disk-flowers. 

_ Ray-achenes flattened, without pappus, almost always glabrous. Disk-achenes 
commonly pubescent, with a pappus of 5 to 20 paleae or bristles or rarely none. 
(G. Tradescant Lay, botanist to the Beechey Expedition which visited Cali- 
fornia in 1827.) 

A. Pappus-bristles hairy or long-plumose below. 

Bracts of the involucre hirsute or hispid (the basal margin where folded around the 
achene not denticulate-ciliate). 

Inner hairs of pappus-bristles woolly and interlaced. 
Rays white and 
RISD ICHONS  IEAVCSRANL EDULE S foes atic se cin ave a alc ole edo capine s wi0e wee 1. L. hispida. 
Showy; lower leaves incised or toothed..............ccccceces 2. L. glandulosa. 
UO Gs eg oe tb i a ee 3. L. elegans. 

Hairs of pappus-bristles straight (no woolly inner ones). 
Rays’ wholly white. 

Rays conspicuous, much exceeding the disk; interior plains.....2. L. glandulosa. 
Rays inconspicuous, scarcely exceeding the disk; seashore............ 4. L. carnosa. 

Rays yellow, or yellow and white (herbage hispid, the stems brown-spotted at the 
base of the bristles). 
PUG ee te20Or 54 lines lone). 5\..o cite cc ate se hates Oe ool 5. L. hieracioides. 
Rays showy (5 lines long or more) and 

Yellow; pappus-bristles twice as long as the soft basal hairs..6. L. gaillardioides. 
White, yellow below the middle; pappus-bristles scarcely exceeding the soft hairs. 

7. L. nemorosa. 
B. Pappus consisting of naked bristles. 

Bracts of involucre denticulate-ciliate on the margin at base; rays yellow, white-tipped.... 
8. L. platyglossus. 

C. Pappus, when present, consisting of flattened awns or paleae instead of bristles. 

Bracts of the involucre denticulate or ciliate on the basal margins where folded around 
the achene. 

Heads erect; rays yellow, white or glabrous at summit. 
Achenes of both disk and ray glabrous; pappus none......... 9. L. chrysanthemoides. 
Achenes of disk pubescent or hairy; pappus present. 

Peaves icitiate: /pappus-paleae mneqiial: >... 26.6. Se ela ens ccee 10. L. calliglossa. 
Leaves not ciliate; pappus-paleae about equal................... 11. L. fremontit. 

Beane moddtaps in, bid and trait: Trays VEUOW:.< .. ac. <ccnccbg omnciicae nese 12. L. nutans. 

1. L. hispida Greene. Diffusely branched from the base, 1 ft. high or less; 
herbage densely hispidulous throughout; leaves narrow, all entire; heads small; 
rays white, inconspicuous; pappus-bristles 10, slender, bearing copious short 
interlaced hairs——(Blepharipappus hispidus Greene.) 

; Mt. Diablo and Kern Co., ace. to Greene. Probably a variety of the next. 
7 2. L. glandulosa (Hook.) H. & A. Commonly branching from the base, 

8 to 12 or 14 in. high; leaves and stems (particularly near the heads) with 
scattered or abundant stipitate dark glands; leaves lanceolate or linear, the 
lower pinnatifid or toothed, the upper entire; involucre 4%4 lines broad; rays 
8 to 10, pure white, 6 or 7 lines long; pappus bright white, the bristles 10 to 
12, with straight hairs towards the base outside and woolly tangled hairs 
inside; achenes 114 to 24% lines long.—(Blepharipappus glandulosus Hook.) 

Antioch, north to British Columbia and south to Southern California. Apr. 
Var. HETEROTRICHA Hall. Often rough-hispid; rays 10 to 18; inner woolly 
hairs of pappus wanting.—Sandy fields: Lake Co. (acc. to Greene); San 
Joaquin Valley. (Blepharipappus glandulosus var. heterotrichus Jepson.) 

3. L. elegans (Nutt.) T.&G. Simple or diffuse, 8 to 11 in. high; 
herbage short-hispid; the stems often brown-dotted; stipitate glands small and 
scattered; leaves linear, the lower pinnately toothed or parted; rays yellow, 6 
to 8 lines long, sometimes white-edged; pappus white, the villous hairs copious 
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but much shorter than the awn-like bristles.—(Blepharipappus elegans G 
Montane: Ukiah; Calistoga; Southern California. } 
4. L. carnosa T. & G. BracH LayiA. Diffusely branched, 5 to 

high, somewhat pubescent, scarcely at all glandular; leaves about 1% in. | 
succulent, spatulate to linear-oblong, toothed, the rameal rarely toothed; r: 
Y% line long ; pappus-bristles 23 to 28, sparsely plumose with straight soft hairs; 
bracts of the receptacle ciliate; disk- achenes thickly covered with short hairs.— 
(Blepharipappus carnosus Greene.) 
Seabeach sands from Humboldt Co. to Monterey and southward. 

achenes pubescent, acc. to Gray; glabrous in Pt. Reyes specimens collected f = 
Parry. ; 

5. L. hieracioides (DC.) H. & A. Coarse erect plant, 2 to 3 ft. high; “stem 
mostly simple below and branching above, hispid with hairs arising from 
dark spots; lower leaves oblong, 2 to 4 in. long, 3 to 9 lines wide, laciniate- 
dentate, usually somewhat narrowed at base; upper leaves broadest at the ses- bs : 
sile base, the teeth fewer and mostly towards the apex; heads 5 to 6 lines — 
broad; rays yellow, short, little exceeding the disk; pappus-bristles about 15.— x 
(Blepharipappus hieracioides Greene. ) 
Oakland and Berkeley hills, on wooded slopes, north to Mendocino and south — 

to Santa Barbara. May. 
6. L. gaillardioides H. & A. Rather freely branching, 8 in. high or more, 

hispid, the stems dark-dotted; leaves more or less laciniate-pinnatifid, or the 
upper entire; heads larger than in B. hieracioides; rays orange-yellow, 5 to 9 
lines long; pappus dull white or rusty, the bristles 15 to 20, twice as long as 
the soft basal hairs.—(Blepharipappus gaillardioides Greene.) 

Mendocino Co. to the upper San Joaquin Valley. 
7. L. nemorosa (Greene) Jepson, n. comb. Slender, usually sparingly 

branched above, 1 to 2 ft. high, hispidulous; leaves narrowly or broadly linear, 
entire or sparingly dentate; heads the size of the preceding; rays white, pale 
yellow below the middle; pappus-bristles short, little or not at all surpassing 
the abundant soft brown hairs.—(Blepharipappus nemorosus Greene.) 

Mt. Tamalpais; Oakland Hills; Moraga Valley; Mt. Diablo. May-June. 
Perhaps too near the preceding. 

8. L. platyglossa Gray. Tipy Tips. Stem simple or more commonly 
branching below, erect or sometimes diffuse, 9 to 16 in. high; herbage short- 
hirsute and stipitate-glandular; leaves linear and entire or the lower com- 
monly pinnatifid into short linear or oblong lobes; peduncles turbinate-thickened 
beneath the head; involucral bracts linear, denticulate-ciliate on the lower 
half; rays 13, 5 to 6 lines Jong, sulphur-yellow, the tips white; disk-achenes 
somewhat fiattened, 114 lines long, densely clothed with upwardly pointing 
silky hairs; pappus-bristles 15 to 20, nearly as long as the corolla.—(Blephari- 
pappus platyglossus Greene.) 

Valleys and plains, common in the Coast Ranges and in the Sacramento and 
San Joaquin valleys, south to San Diego. Apr.-May. 

L. PENTACHAETA Gray. The only other species with naked bristles; rays 
golden yellow; bristles 5, sometimes fewer.—Sierra Nevada foothills. 

9. L. chrysanthemoides (DC.) Gray. Habit and aspect of B. platyglossus 
or of B. douglasii; flowers and heads the same; achenes entirely glabrous, 
broader, without a disk at summit, the corolla covering the top of the ovary; 
pappus none.—(Blepharipappus chysanthemoides Greene.) d 
Common about San Francisco Bay: Millbrae, San Mateo Co. 

10. L. calliglossa Gray. Comparatively glabrous, the stems for the most 

a 

» 



SUNFLOWER FAMILY. 449 

part puberulent only above and the leaves merely finely ciliate; lower leaves 
pinnately parted or lobed, upper entire; achenes villous-pubescent or partly 
glabrate; chaffy bracts to most of the disk-flowers as also in the next; pappus 
of about 10 to 18 unequal and rigid subulate awns, which are somewhat 
seabrous or slightly hirsute near the dilated base, the marginal ones rather 
shorter than the corolla, the smaller hardly half as long.—(Calliglossa douglasii 
H. & A. Blepharipappus douglasii Greene.) 
Common around San Francisco Bay. Var. OLIGOCHAETA Gray. Leaves less 

lobed; pappus of only 2 slender (and often short) marginal awns or with 
some intervening rudiments.—Conn Valley, Napa Co.; Santa Rosa. May. 
(Blepharipappus douglasii Greene var. oligochaetus Greene.) 

11. L. fremontii (T. & G.) Gray. About 1 ft. high, minutely pubescent; 
leaves mostly pinnately parted, not ciliate; pappus-paleae ovate- to oblong- 
lanceolate, tapering into a subulate awn, nearly equaling the corolla, the margin 
entire, accompanied by some long-villous free hairs——(Blepharipappus fre- 
montii Greene.) 

Upper Sacramento Valley southward to the San Joaquin. 
12. L. nutans Jepson, n. comb. Low, 5 to 7 in. high, the branches slender 

and divergent; herbage hirsute, especially the leaves, the stems reddish brown; 
leaves linear, all entire, the lower pairs opposite; peduncles somewhat stipitate- 
glandular; heads erect in flower, nodding in bud and fruit; rays 5 to 7, yellow, 
214 to 3% lines long; achenes 11% lines long, hispidulous; pappus-bristles nar- 
rowly lanceolate, acuminate, 8 to 10, unequal, with barbellate margins.—(Ble- 
pharipappus nutans Greene.) 

Mountain slopes: Napa Range; Mt. Hood Range. May. Excellent species. 

53. LAGOPHYLLA Nutt. 

Soft-villous or hirsute annuals with rigid and brittle stems, in ours usually 
becoming naked below by the early falling of the lower leaves. Leaves alternate 
or the lower opposite, mostly entire. Flowers pale yellow. Heads small, sub- 
tended by foliaceous bracts. Bracts of the involucre 5, thin-herbaceous, flat 
on the back, with margins at base infolded and completely enclosing an 
obcompressed achene, with which it is deciduous. Receptacle small and flat, 
bearing about 5 perfect disk-flowers, these surrounded by a single row of dis- 
tinct chaffy bracts. Rays cuneate, palmately 3-cleft. Ray-achenes obcom- 
pressed, obovate-oblong, smooth, nearly straight, pointless; disk-achenes slender, 
sterile. Pappus none. Bracts and glabrous achenes all deciduous at maturity. 
(Greek lagos, a hare, and phullon, leaf, the upper leaves sometimes copiously 
villous on the margin.) 

1. L. ramosissima Nutt. Stem simple, at length paniculately very much 
branched; leaves (especially the upper) silky-hirsute with soft hairs, the short 
ones subtending the heads densely villous-ciliate; lower leaves oblanceolate or 
linear-lanceolate, often narrowed at base to a slender petiole, 1 to 2% in. long, 
often becoming concave or involute when dry; heads almost sessile, crowded on 
the leafy branchlets; rays barely exserted, pale yellow; fertile achenes cari- 
nately l-nerved down the inner face. 

Common on dry hills and plains in the Coast Ranges (Solano Co., Napa 
Valley, Healdsburg, Alameda Co.), Sierra Nevada foothills and Southern 

California. Var. CONGESTA Jepson. Robust, nearly simple, very short 
branches, 1 to 1% ft. high or much branched and nearly 3 ft. high; heads 
larger, in thick glomerules.—North Coast Ranges: Mt. Tamalpais; Pleasant 
Valley, Solano Co.; Lake Co. 
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54. ‘-HOLOZONIA Greene. 

Perennial by creeping rootstocks. Stems slender and branches almost fie 
form. Leaves opposite or the upper alternate. Heads solitary, on slender or’ 
filiform peduncles, without leafy bracts. Flowers white or rose-tinged; rays 5. a 
Bracts of the involucre 5, completely enclosing and deciduous with the obcom- 
pressed ray-achenes, Bracts of the receptacle 9 to 12, connate into a cup 
surrounding the few disk-flowers. Ray-achenes crowned with a small saucer- — 
shaped pappus; disk-achenes with a pappus of 2 slender deciduous paleae. — 
(Greek holos, whole, and zonia, zone, the bracts completely enclosing the ray-— 
achenes. ) 

1. H.filipes (H. & A.) Greene. Stems often paniculately branching, 1% 
to 2% ft. high; leaves linear, canescent or villous, those of the filiform 
branchlets oblong with marginal short-stipitate glands; involucre loosely vil- 
lous; bracts of receptacle chaffy.—(Lagophylla filipes Gray.) 

North Coast Ranges: Mt. Tamalpais; Sonoma Co.; Napa Range; Sierra 
, Nevada; Mariposa Co.; Calaveras Co.; El Dorado Co. July-Aug. Lowest 

leaves linear or somewhat lanceolate, commonly with 1 to 3 small teeth on each 
side, 1 to 4 in. long; upper entire, glabrate in age. 

55. ACHYRACHAENA Schauer. 

Soft-pubescent annual with narrow leaves, the lower opposite. Involucre 
oblong-campanulate, its bracts lanceolate, herbaceous, each enfolding a ray- 
achene. Bracts of the receptacle membranous, in a single outer series. Recep- 
tacle low-convex, naked. Flowers golden yellow, aging into reddish brown. 
Ray-flowers 5 to 8, little exceeding the disk, their ligules short and broad, 
palmately 3-cleft. Achenes linear-clavate, all the ribs or the alternate scabrous. 
Disk-achenes with a pappus of about 10 silvery scales, the outer as long as the 
achene, the inner nearly twice as long. (Greek achuron, chaff, and Latin 
achaenium, an achene, on account of the very chaffy pappus borne on the fruit.) 

1. A. mollis Schauer. BLow-wives. Erect, simple or branching, 9 to 
18 in. high, pilose-pubescent; branches more or less pedunele-like, each 1- 
headed; leaves linear, entire or serrulate, 5 in, long or less; heads in flower 
4 in. high, in fruit expanding and forming a globose cluster 114 in. broad; 

: paleae of the achenes also expanding or diverging rotately. 
Abundant in adobe soil of the plains and valleys: Sierra Nevada foothills; 

' San Joaquin Valley; Sacramento Valley; Coast Ranges; Southern California. 
Readily recognized in fruit by its expanded heads of black achenes with their ; 
silvery pappus. Ray-flowers sometimes absent. Apr.-May. 

TrIBsE 7. Heliantheae. SUNFLOWER TRIBE. 

56. ECLIPTA L. 

Low weak riparian herb with opposite leaves and white flowers. Heads soli- 
tary in the upper axils, the peduncles long or very short. Involuere broad, its 
bracts herbaceous and in about 2 series. Bracts of the receptacle awn-like. 
Rays short. Disk-flowers perfect and fertile, their corollas 4-toothed. Achenes 
thick, those of the ray 3-sided, those of the disk compressed. Pappus none 
or of a few short teeth. (Greek ekleipta, wanting, on account of the absence 
of the pappus.) 

1. E. alba Hassk. Decumbent, 1 or 2 ft. high; leaves lanceolate or oblong- 
lanceolate, sparingly serrulate, sessile or the lower short-petioled with a strigose 
pubescence; disk-achenes at length corky-margined. 

Shores of islands in the lower Sacramento River. Sept. 

Se = 

— 

OD i 

Ne eee 

= a. 



SUNFLOWER FAMILY. 451 

57. BALSAMORRHIZA Hook. Bausam Roor. 

Low perennials with thick terebinthine-scented roots, crowned by a tuft of 
radical leaves and several naked or few-leaved stems, bearing solitary heads 
of yellow flowers. Outer bracts of the broad involucre foliaceous. Ligules with 
a distinct tube. Achenes destitute of pappus, those of the disk 4-sided. (Greek 
balsamon, balsam, and rhiza, root.) 

1. B. hookeri Nutt. Herbage canescent with fine short hairs; leaves 7 to 
10 in. long, pinnately divided, the divisions serrate or again pinnately divided; 
scapes equaling or exceeding the leaves, bearing solitary heads; bracts of the 
involucre oblong-lanceolate; bracts of the receptacle linear, acuminate, the outer 
with green tips; heads 2 to 2% in. broad, including the ample rays. 

Santa Barbara, San Martin (Santa Clara Co.) and the Oakland Hills through 
the Coast Ranges to Tehama Co., and north to Washington. Rare in our dis- 
trict. May. 

58. WYETHIA Nutt. 
Perennial herbs. Root very stout, crowned by a short caudex which bears a 

tuft of ample leaves and several simple 1-headed stems. Leaves mostly entire, 
the cauline mostly few and smaller. Heads large. Involucre hemispherical or 
campanulate, its bracts in 2 or 35 series, the outermost often foliaceous and 
much enlarged, the innermost small and bract-like. Receptacle flat or nearly 
so, its bracts rigid, linear or lanceolate, either flattish or partially folded 
around the achenes. Flowers yellow, both ray and disk fertile, the latter per- 
fect; ligule of ray-corollas elongated and very conspicuous. Branches of the 
style in perfect flowers produced into subulate-filiform hispid appendages. 
Achene prismatic-quadrangular. Pappus firm and persistent, consisting of a 
crown of unequal scales, or with rigid awns at the angles. (Capt. Nath. J. 
Wyeth, with whom Nuttall crossed the continent in the early part of the 19th 
century. ) 

Leaves elongated-lanceolate, the cauline sessile; outer bracts of the involucre not foliaceous, 
MEME ROTenOL aur all) SIM passin metic) CsSios os «ce sh sisrsm stesare, oc csiers, os eels 1. W. angustifolia. 

Leaves elongated-oblong or ovate, the cauline short-petioled; involucre foliaceous, the 
outer bracts spreading and commonly much surpassing the disk. 

Herbage minutely or even floccose tomentose...........2-cecceeeces 2: We helenioides. 
Herbage perfectly glabrous, glandular-pubescent and roughish.............. . W. glabra. 

1, W. angustifolia Nutt. Stems 1 to 2 ft. high, hirsute; ae green ; 
leaves elongated-lanceolate, acuminate at both ends, occasionally serrulate, the 
radical and lower ones 1% to 1 ft. long, the upper sessile and smaller; heads 
naked, 7. ¢., not leafy at the base, the bracts of the involucre numerous, broadly 
linear or lanceolate, loose, ciliate with villous or hirsute hairs; achenes minutely 
pubescent at summit, 3 lines long, bearing 1 or 2 (or those of the ray 3 or 4) 
stout minutely hirsute awns, with some very short intervening chaffy scales, all 
more or less united at base, rarely awnless. 

Common on the plains and low hills: Monterey Co.; San Mateo Co.; San 
Francisco Co.; Oakland Hills; Mt. Diablo; Solano Co. and northward to Shasta 
Co. The green shoots are eaten raw by the Hupas. 

2. W.helenioides Nutt. One to 2 ft. high, soft-tomentose, almost glabrous 
in age; radical leaves 1 to 2 ft. long, 4 to 6 in. wide, acute at base and apex, 
often undulate, long-petioled; cauline leaves much smaller, more commonly ob- 
long-ovate; heads 3 in. broad, including rays, mostly leafy at base; outer scales 
of the involucre ovate-lanceolate or ovate, sometimes toothed; pappus and 
upper portion of achenes slightly pubescent, at least when young. 
Common in the Coast Range hills: San Luis Obispo Co.; Oakland Hills; 

Antioch; Vaca Mts., etc. Apr.-May. 
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3. W. glabra Gray. MULE-EARS. Green and glabrous throughout, minutely 
resinous-glandular or viscid, and scabrous, at least when dry; leaves as in the 
preceding, or broader and obtuse, sometimes toothed, rarely undulate; achenes — s 
and pappus glabrous. 

Marin Co.; San Mateo; Antioch; San Joaquin Valley. Less common than no. 
2 and scarcely differing except in surface character of the leaves and stems. 

59. HELIANTHUS L. SuNFLOWER. 

Stout coarse herbs with petioled simple leaves, yellow mostly entire rays and 
brownish or purplish disk. Leaves (all but the lower or lowest) alternate. 
Heads large, solitary on the ends of the branches or in terminal corymbs. 
Bracts of the involucre imbricated. Receptacle flat or convex, its bracts per- 
sistent and embracing the 4-sided achenes. Pappus of pointed paleae borne 
at the angle of the achene, often with very small intervening scales, all 
deciduous. (Greek helios, sun, and anthos, flower, the heads turning toward 
the sun.) 

Annuals; heads terminal on the branches. 
Bracts lof the anvolucre?: ovate. vs.cs.<sieicco.omss os loin © ici ist oteretane rm tet ere eee 1. H. annuus. 
Bracts of the involucre lanceolate or oblong-lanceolate. 

Stems scabrous; awn of the chaffy bract equaling the disk-flowers............. 
. H. bolanderi. 

Stems often hirsute, particularly near the heads; awn of the chaffy bract surpassing 
the .disk-flowers .'. « « « «sis mx dueis's son's > pie ha oe alain © pega goats teen 3. H. extlis. 

Perennial; heads corymbose-paniculate at the summit of the simple stem; bracts with long : 
spreading tail-like: “Hips <:..0¢s qv iiis.c's vin nse bas eines ell ee ee 4. H. californicus. 

1. H. annuus L. Common SuNFLOWER. Stems erect and simple or more } 
or less branching, 2 to 5 ft. high; herbage rough-hispid; leaves deltoid-ovate, . 
serrate, the uppermost narrow and often entire; bracts of the involuere ovate, 
slenderly acuminate; disk 1 in, in diameter, more or less; rays 1 to 1% in. long. 

Plains of the San Joaquin and Sacramento valleys, first appearing in low 
places along country roads. July-Sept. 

2. H. bolanderi Gray. Stems erect or diffusely branching, 1 to 3 ft. high, 
scabrous-hispid; leaves ovate- to oblong-lanceolate, serrate or entire; rays 8 
lines long, toothed at apex; disk purple, 9 or 10 lines broad; bracts of the 
involucre hirsute, oblong-lanceolate, attenuate or acuminate; bracts of recep- 
tacle chaffy, 3-toothed, the middle tooth much longer and awn-like. 

Abundant in low grain fields of the Sacramento Valley, thence westward to 
the coast. Aug.-Sept. 

3. H. exilis Gray. Slender, often unbranched, 1 to 2’ ft. high; leaves ovate- 
lanceolate to linear-lanceolate; peduncles often hirsute-villous beneath the heads; 
bracts of the involuere lanceolate, hairy on the lower half; rays 6 or 7 lines 
long; awn-tip of the chaffy bract surpassing the disk-flowers. 
Common in valleys about Clear Lake and on the Sacramento Valley plains. 

Aug. 
4. H. californicus DC. Stems from somewhat tuber-like roots, 4 to 11 ft. 

high; leaves from oblong to narrowly lanceolate, some of the lower ovate, 

minutely hispidulous, 5 to 9 in. long ineluding the petiole, the lower opposite, 
the upper alternate, the larger 3-ribbed; heads *4 in. high, in a terminal corym- 
bose panicle; chaffy bracts of the receptacle obtuse; bracts of the involuere 
lanceolate, tapering into long spreading tail-like tips; rays about 15 to 20, 1 
in. long or more; achenes flattish, glabrous; pappus of 2 or 3 lanceolate chaffy 
paleae, 

Stream beds and banks; Coast Ranges (Napa Range, Vaca Valley, Suisun 
Marshes, Alameda, San Jose); Sierra Nevada; Southern California. Sept, 
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60. HELIANTHELLA T. & G. 
Low nearly acaulescent perennial herbs. Leaves entire, chiefly radical, the 

reduced cauline mostly opposite. Flowers yellow. Heads large, solitary, long- 
peduncled. Involucre hemispherical, its bracts linear-lanceolate and loosely im- 
bricated, the outer mostly foliaceous and attenuate-acuminate, the innermost 
shorter and chaff-like. Receptacle flat or convex, its bracts embracing the 
achenes. Achenes commonly compressed, with thin or margined edges and 
emarginate summit. Pappus an awn or chaffy tooth from each margin, and 
usually with very small intermediate scales. (Diminutive of Helianthus.) 

1. H. californica Gray. Stems slender, 1 to 2 ft. high, occasionally 
branched; herbage minutely scabrous; leaves ovate to oblong-lanceolate, 
tapering into petioles; rays 1% to 1 in. long, usually little longer than the 
involucre; bracts of receptacle obtuse; achenes obovate, smooth, glabrous 
and narrowly margined, minutely ciliate when young only near the summit; 
pappus of two teeth and a crown of minute scales, the whole sometimes obso- 

‘lete at maturity. 
Higher mountain ridges: Coast Ranges (Contra Costa, Marin, Napa and 

Solano cos. and northward to Mt. Shasta); Sierra Nevada. May. 

61. BIDENS L. Bur Maricoxp. 

Herbs (ours annual), with opposite leaves and yellow flowers. Heads many- 
flowered; rays 3 to 9, neutral. Involucre double, the outer bracts linear-oblong, 
foliaceous, the inner elliptic to ovate, membranous. Achenes somewhat 
flattened parallel with the scales of the involucre or slender and 4-sided, those 
of the disk crowned with 2, 3, or 4 rigid persistent retrorsely barbed awns. 
(Latin bidens, 2-toothed.) 

ages simple; rays 3 to 9, conspicuous; achenes downwardly barbed on the margin; rays 

ee ahiere little or not at all surpassing the disk; rays very showy, golden yellow.. 
1. B. chrysanthemoides. 

Outer involucre foliaceous and surpassing the disk; rays usually light yellow, smaller... 
2. B. cernua. 

Leaves pinnately 3 to 5-divided; rays 1 to 5, inconspicuous; achenes upwardly barbed.... 
3. B. frondosa, 

1. B. chrysanthemoides Michx. Bur Maricotp. Often decumbent at base, 
1 to 3 or even 4 ft. high, glabrous; leaves lanceolate, usually tapering at the 

_ base, evenly serrate, more or less connate at base, 7 in. long or less; outer 
involucre rather longer than the inner, much surpassed by the oval golden 
brown rays, these 1 in. long or more; disk brownish; heads in fruit erect, 
seldom slightly nodding; achenes flat or flattish, cuneate, distinctly carinate on 
the sides and retrorsely hispid on the marginal angles; awns 2 or 3, retrorsely 
barbed. 

Low wet ground: Alvarado marshes; lower Sacramento River. Sept.-Oct. 
Var. NASHII Jepson. Leaves minutely serrate or almost entire, somewhat 
fleshy, some of the upper often very broad at base but rarely clasping; achenes 
slightly contracted at summit.—San Francisco, ace. to Wiegand. 

2. B. cernua L. SMALLER Bur MariGcoLp. Stems 8 to 20 in. high, glabrous 
or setulose-hispid; leaves oblong-lanceolate, rather irregularly serrate, mostly 
not connate; outer involucral bracts exceeding the disk, spreading, foliaceous; 
rays 6 to 10, mostly light yellow, 3 to 6 lines long, sometimes none; heads 
strongly nodding in fruit; achenes 4-angled and usually 4-awned. 

Less common than the last. 
3. B. frondosa L. Beccar-ticks. Erect, 3 or 4 ft. high, glabrous or slight- 

ly pubescent; leaves 3 to 5-divided, the divisions or leaflets petiolulate, lance- 
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olate, coarsely toothed; rays 1 to 5, aaiihe 3 usually shorter t] 
greenish yellow disk; ’achenes very "flat, cuneate-oblong, 4 to 5 lines 
dentate on the margin with barbs upwardly pointed (except at the sum 
2-awned; heads erect in fruit, surpassed by the outer foliaceous bracts. — 
Lower Sacramento River; very common. Sept. 

62. LEPTOSYNE DC. 
Perennials with thickened fleshy stems or ours annuals and almost ace 

cent. Leaves dissected into narrowly linear or filiform lobes. Flowers ye 
in showy heads on long naked peduncles. Rays several or numerous, 0 
or obovate, 3-toothed at apex. Involucre double; bracts of the inner 
8 to 12, erect, membranous; bracts of the outer series 5 to 8, narrow, - 
and foliaceous. Receptacle nearly flat, its bracts thin, scarious, linear 
lanceolate, falling with the fruit. Achenes flattened, more or less wing-m 
gined. Pappus a minute ring or cup, or consisting of linear paleae. (Greek 
leptosune, slenderness. ) oir 

elope on Achenes alike in ray and disk; pappus cup-shaped; corolla-tube without a hairy 
; Bases 

Achenes of 2 different shapes, those of the disk long-villous; pappus paleaceous; corolla- 
tube with a hairy ring towards the summit:............... teed 2. L. calliopsidea. — 

1. L. stillmanii Gray. Nine to 12 in. high, stoutish, leafy below and with — 
manifest branches; leaf-divisions 1 line broad; involuere commonly somewhat 
hairy at base; disk-corollas beardless; achenes surrounded by a thick and 
corky rugose wing, smooth and glabrous on the back, the inner face sparsely — 
papillose, or with a row of tubercles on the median ridge; ; pappus-cup either 
entire or 2-lobed. 

Sacramento Valley. Be i 
2. L. calliopsidea Gray. Leafy, with less scape-like peduncles, 1 to 2 ft. — 

high; bracts of the outer series of the involucre broadly ovate, a little shorter 
than the narrowly ovate inner ones, commonly 1 in. long, %4 in. wide and 15 
to 20-nerved; ring of the disk- corolla pubescent; achenes of the ray- and outer — By 
disk-flowers oval, flat and glabrous; disk-achenes cuneate-oblong, long ae " 
on the margins and inner face; pappus-paleae 2, linear. vi 

Moist hillsides in the South Coast Ranges ; Southern California. 

TriBE 8. Ambrosieae. RAGWEED TRIBE. 

63. IVA L. 
Ours coarse herbs with thickish alternate (or the lower opposite) leaves and 

small nodding heads of greenish white flowers. Involucre hemispherical, its 
bracts few and rounded. Receptacle with chaff-like linear or spatulate bracts. 
Marginal flowers of the head pistillate, 1 to 5 in number, their corollas tubular 
or none, Disk-flowers perfect, with 5-lobed funnelform corolla and undivided 
style. Anthers almost distinct. Achenes flattened, glabrous. Pappus none. 
(Said to be named after Ajuga iva of the Mint Family, on account of the 
similar odor.) 

1. I. axillaris Pursh. Poverry WereEp. Stems many, erect from a de- 
cumbent or prostrate base, 6 to 10 in. high; leaves narrowly obovate, varying 
to lanceolate or linear, entire, sessile; heads solitary in the axils, short- 
peduncled, surpassed by the leaves; bracts of the involucre united into a 
lobed or merely toothed cup. 

Alkaline plains and borders of salt marshes: Coast Ranges; Sacramento 
Valley; San Joaquin Valley; Southern California; British Columbia; Nebraska. 
Aug.-Sept. a 
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64. AMBROSIA L. RaGweep. 

Ours a coarse homely but aromatic perennial herb with alternate pinnatifid 
leaves and inconspicuous greenish unisexual flowers. Heads of staminate 
flowers disposed in erect catkin-like racemes:—involueres broadly turbinate; 
receptacle of at least the outer flowers with slender bracts; corollas funnel- 
form, 5-lobed. Heads of pistillate flowers in the axils of the upper leaves at 
the base of the staminate racemes:—involucres oblong or turbinate, closed, con- 
taining but a single flower; corolla none; pappus none; fruit an achene-like bur 
which is beaked or pointed and is armed near the top with a single row of 
prickles. (Ancient Greek name.) 

1. A. psilostachya DC. WESTERN RAGWEED. Stems simple, erect, 1, 2 or 
more ft. high, from slender running rootstocks; herbage pubescent and some- 
what strigose; leaves once or the lower twice pinnatifid; fruit an obovoid 
turgid bur, mostly solitary in the axils, bearing 4 protuberances or sometimes 
unarmed. 

Uncultivated lands in the Sacramento Valley, eastward and southward; 
common about San Francisco Bay. Sept.-Oct. 

65. FRANSERIA Cav. 
Branching herbs, ours perennial, sometimes woody at the base. Leaves chiefly 

alternate. Habit, flowers and inflorescence as in Ambrosia. Involuecre of the 
pistillate heads closed, 1 to 4-celled, 1 to 4-beaked or pointed, armed with 
several rows of prickles and in fruit becoming a bur. (Ant. Franser, Spanish 
botanist. ) 

Leaves twice or thrice pinnatifid or pinnately parted............... 1. F. bipinnatifida. 
Leaves (at least the upper) undivided and merely serrate........... 2. F. chamissonis. 

1. F. bipinnatifida Nutt. Stems procumbent, herbaceous, 2 or 3 ft. long, 
somewhat hirsute; leaves twice or thrice pinnately parted into oblong lobes, 
canescent or almost silky; spikes dense; bur narrowly ovate, armed with thick 
somewhat flattened spines, some of which are curved at the tip. 
Common on sandy seabeaches along the coast, and also at Alameda and 

West Berkeley. Aug.-Oct. 
2. F. chamissonis Less. Habit of the preceding; leaves narrowly ovate 

or obovate, with cuneate base, serrate, or the lower laciniate or incised; bur 
thicker, sparsely hirsute, the spines broader and channeled. 

Seabeaches along the coast; less common. 

66. XANTHIUM L. 

Coarse (by some called vile) annual weeds with widely branching and very 
stout stems. Leaves alternate, toothed or lobed, petioled. Heads unisexual, 
composed of greenish flowers. Staminate heads subglobose, in a terminal 
cluster:—involucre of several distinct narrow bracts in a single row; recep- 
tacle cylindrical; flowers many, separated by the bracts of the receptacle; 
corolla tubular. Pistillate heads axillary, below the staminate:—involucre 
closed, forming in fruit an ovoid or oblong indurated bur covered all over with 
hooked prickles, 1 or 2-beaked, 2-celled, each cell containing 1 flower; corolla 
none; pappus none; style 2-cleft, its branches exserted through the beaks. 
(Greek xanthion, yellow, from its yielding a hair-dye of that color.) 
Peawen mar TIG-OV ates sStenis | t10t  SPUlV iets 5 nities siobrords owes 0.0.6 dies « eipleis's eles 1. X. canadense. 
Leaves lanceolate; stems bearing spines by the sides of the leaves......2. X. spinosum. 

1. X. canadense Mill. CockLe Bur. Stems about 2 ft. high, not prickly; 
leaves deltoid-ovate or somewhat cordate, irregularly serrate, or somewhat 
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incised, often distinctly 3-lobed, rough, hispidulous and green both side: 
to 4 in, long, on petioles nearly as long; bur % to 1 in. long, thick, pube 
or glandular between and on the lower part of the crowded prickles and be 
ing at apex a pair of strong beaks hooked or ineurved at tip. 

Naturalized weed, native of the eastern United States, exceeingly ab ais 
dant in low or marshy lands, often covering hundreds of thousands of ac 
Flowering in summer and fruiting in autumn. V. K. Chesnut reports that ris 
seedlings have been fatal to hogs. : 

2. X. spinosum L. Spiny Ciorsur. Stems puberulent, much branched; _ 
leaves lanceolate or ovate-lanceolate, acute or acuminate, 2 or 3-lobed or -cut, | 
or the upper entire, narrowed at base into a short petiole, green above, white-_ 
pubescent beneath, 2 to 5 in. long; by the sides of the leaves are borne © 
yellowish 3- -pronged spines 1 in. long; corolla pubescent with short rusty hairs; 
bur narrowly oblong, % in. long, sparsely prickly; beaks inconspicuous, only 
one spinose, 

Naturalized European weed, everywhere a common summer tenant of barn - 
yards and neglected fields. Suspected of being poisonous to cattle. : 

TrIBE 9. Inuleae. EVERLASTING TRIBE. 
67. MICROPUS L. 

Small floecose-woolly annuals with entire leaves and scattered several- 
flowered discoid heads. Bracts of the involucre open, scarious, surrounding the 
flower-bearing bracts of the receptacle. Bracts of the receptacle conduplicate, 
tipped with a scarious appendage and almost concealed by the clothing of long ey 
loose wool, each one enclosing a pistillate flower; sterile flowers in the center 
mostly naked. Achenes gibbous, the corolla and style borne laterally, without 
pappus, remaining enclosed in the cucullate bracts which finally fall away 
from the receptacle. (Greek micros, small, and pous, foot, in allusion to the 
soft-woolly heads.) 
Beak-like tip to the fruiting bract largely scarious, erect, short...... 1.0 californicus. 
Beak of the fruiting bract wholly hyaline, in anthesis as long as*the body.~ .:cseemem 

2: eee y ompiabonae 

1. M. californicus F.&M. Slender, erect, 4 to 8 in. high, commonly 
branched only at the very summit; leaves linear-oblong, acuminate; receptacle 
low, with several scale-like processes; fruit-bearing bracts 4 to 6, at length 
indurated, the surrounding bracts of the involucre commonly 5; these orbicular 
or ovate, scarious, with a green spot in the center; staminate flowers about 3, 
the corolla filiform, but expanding somewhat toward the throat. 

Very common on low hills or valley land through the Coast Ranges and 
Sacramento and San Joaquin valleys to Southern California. Apr.-May. 

2. M. amphibolus Gray. Resembling the preceding but the fruiting bracts 
9 or 10 and comparatively thin and soft; receptacle elevated or oblong; 
staminate flowers subtended by linear thin chaff-like bracts and with a pappus 
of few bristles. 

Walnut Creek, Contra Costa Co., Brewer. 

68. STYLOCLINE Nutt. 
Low floccose-woolly annuals with entire leaves and terminal discoid heads in 

small clusters. Pistillate flowers with filiform corolla, their bracts ovate, boat- 

shaped, borne on a slender column-like receptacle, with erect hyaline tip and 
the conduplicate body loosely enclosing the achene; pappus none. Sterile 
flowers few in the center, their bracts plane or barely coneave and their pappus 
ecaducous or none. (Greek stulos, a column, and kline, a bed, on account of the 
form of the receptacle.) 

+ 
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Bracts of the sterile flowers inconspicuous, oblanceolate, acute; pappus present......... 
1. S. gnaphalioides. 

Bracts about sterile flowers ovate-lanceolate, tapering into a conspicuous rigid hooked 
SEMEL NSERC EIOUEC PI on etal a otainse Anes a a eal aan(allicye! dina ca lois Sait o's s%e,'m,5, alate tiated» fesse Sau MLL AME. 

1. S.gnaphalioides Nutt. Loosely white-woolly, diffusely branched, the 
stems 4 to 9 in. long; leaves broadly linear or the upper oblong, obtuse, barely 
3 lines long; pistillate (or fertile) flowers numerous, their bracts ovate, nearly 
plane on the upper surface, a central portion at the base produced on the 
lower side into a sac enclosing the achene, this portion firm, the remainder 
hyaline; sterile flowers little shorter than their bracts, with rudimentary ovary 
and a pappus of few caducous bristles. 

Stanislaus Co. to Monterey and Southern California. Sae woolly on lower 
side. Sterile flowers little shorter than their bracts. 

2. S. filaginea Gray. Erect, branched from the base, 2 to 8 in. high, canes- 
cent with fine appressed wool which is later flocculent; cauline leaves narrowly 
linear (1% line wide), those involucrate to the heads much broader; fertile 
flowers 5 to 9, their bracts boat-shaped, firm except at the hyaline tip, smaller 
than the 5 empty bracts which surround the sterile flowers in the center; empty 
bracts somewhat coriaceous, tapering into a rigid incurved hooked cusp, per- 
sistent, and at length stellately spreading. 

Mendocino Co.; Tehama Co.; Mt. St. Helena; south to Southern California 
and north to Oregon. Aspect suggestive of Filago californica. 

69. PSILOCARPHUS Nutt. 
Depressed or prostrate white-woolly annuals. Leaves opposite, entire, the 

uppermost involucrate around the small sessile globose heads, which are soli- 
tary in the forks or at the ends of the branches, or some clustered. Heads 
discoid. Bracts clothed with soft wool, crowded on the low receptacle and 
forming a globose head; each bract sac-like, half-obcordate or obovate in side 
view, hooded and rounded at the top with the apex introrse (turned downward 
and inward) and beaked by a hyaline appendage or scale. Flowers unisexual; 
pistillate flowers loosely enclosed in the sac-like bracts, with filiform corollas; 
staminate flowers few, occupying the center of the head and naked, 7. @., 
destitute of enclosing or other bracts. Achenes straight or slightly curved. 
Pappus none. (Greek psilos, bare, and karphos, chaff.) 
Involucrate leaves obspatulate, 3 or 4 times longer than the head........ 1. P. tenellus. 
Involucrate leaves oblong to lanceolate, 1 to 2 times as long as the head....2. P. oreganus. 

1. P. tenellus Nutt. Prostrate, the forking stems forming a dense mat 3 
to 10 in. broad; leaves obspatulate, mucronate, 4 to 8 lines long; heads numer- 
ous, 2 lines wide; achene about 1% line long, oblong or slightly broader toward 
the summit. 

Valleys and low hills: Coast Ranges; Sacramento Valley; San Joaquin Val- 
ley; Southern California, Northward to Washington. June. 

2. P. oreganus Nutt. var. brevissimus Jepson. Dwarfish, the stems pros- 
trate, several to many from the base but mostly simple, 1 to 5 in. long; leaves 
oblong or some obspatulate, obtuse or merely acute, the involucrate ones partly 
concealing the heads; heads comparatively few, 4 to 5 lines broad, more loosely 
woolly than in the preceding; staminate flowers about 7 or 8; achene cylin- 
drical or slightly clavate, less than 1 line long—(P. brevissimus Nutt.) 

Dry beds of vernal pools: Solano Co. to Santa Clara Co. May-June. 

70. EVAX Gaertn. 
Dwarf rigid densely woolly annuals with entire leaves. Heads with disk- 

flowers only; pistillate flowers at base of slender columnar receptacle, the male 

i Re ie ee ok) i |? ee ee = SO. hr he |. Ve eee 
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flowers above, all subtended but not enclosed by bracts. Bracts of the pistillate 
flowers and bracts of the involucre becoming hardened, persistent. (An Ara-— 
bian chief who wrote to the Emperor Nero about simples.) Bez 
Heads mostly ecatterBdy ss s..ces0cdeneuc's'ss op apepesbueehane gitush MeO LBs sparsiflo ‘a 
Heads in terminal clusters... 605 .cscs 5's ob ohn eiobdle db oan WEL eee 2. E. caulescens, 

1. E. sparsiflora (Greene) Jepson. Erect, 1 to 4 in. high, simple or com- 
monly branching from the base, the heads in the axils, scattered along the — 
branches or slightly glomerate at the ends of the branches; leaves spatulate, 
narrowed to a very slender petiole, 4 to 7 lines long; bracts of the receptacle 
woolly on back and rather densely long-hirsute at base, especially the upper; — 
staminate flowers in center about 4. J 
: Dry sterile soil: Healdsburg; Napa Valley; southward to Southern Cali- 
ornia. | 
2. E. caulescens Benth, Stem simple or with few long branches from the 

base, 2 to 8 in. high; heads all in a terminal hemispherical cluster, %4 in. 
broad and surrounded by a whorl of many leaves; leaves spatulate-obovate, — 
1 to 1% in. long, the cauline similar but smaller. tS 

Sacramento Valley. Var. HUMILIS Jepson. One or 2 in. high, the heads 
crowded on the short central stem or at the ends of the very short horizontal 
branches (none in the axils), the close clusters subtended by rosulately ar- : 
ranged leaves.—Antioch. 

71. FILAGO L. 
Low woolly annuals with entire leaves and small discoid heads in eapitate 

clusters. Receptacle hemispherical or conical, its summit or center bearing ~ 
a cluster of fertile and sterile flowers with rather copious capillary pappus — 
and surrounded by a series of scarious or chaff-like bracts. Base of recep- ; 
tacle bearing several pistillate flowers with filiform tubular corollas, the 
achenes of each enfolded in a concave or boat-shaped bract, and destitute of 
pappus. (Latin filum, a thread, in allusion to the cottony pubescence.) Ri 
Leaves oblong, tapering toward the base, abruptly acute at apex, the uppermost sub- ¥ a 

tending and often not surpassing the heads............+..ee0-. 1. F. californica. 
Leaves subulate with broadish base, the uppermost subtending and conspicuously surpassing 

Pita. TEAS 6:0 is sic, o.c/nje bo nag. oib ic. allots. op eVe ® aici a aie ORS te eae iota ta vi orate ea ke 2. F. gallica. 

1. F. californica Nutt. Erect, 4 to 9 (or sometimes 15) in. high, leafy 
throughout, the leaves 3 to 9 lines long; heads ovate, 2 lines long; receptacle “3 
convex, rough or somewhat bur-like; marginal bracts 8 to 10, very woolly, — 
deeply boat-shaped and somewhat incurved at apex, spreading stellately at “4 
maturity; inner bracts oblong, plane or merely concave; marginal achenes ‘om 
smooth; central achenes dotted with shining papillae. 

Dry hills throughout the State: St. Helena; Mt. Tamalpais, ete. May-June. 
2. F. gallica L. Five or 6 in. high; leaves mostly exceeding 1% in., those 

involucrate to the heads soft but straight and, in appearance, rigid; recep- 
tacle nearly flat; heads conical and somewhat 5-angled; marginal achenes 
completely enclosed in the at length indurated base of the bract. 

St. Helena, Jepson. Introduced from Europe. 

72. GNAPHALIUM L. CUDWEED. 

Woolly herbs with entire sessile or decurrent leaves. Heads discoid, white, 
yellowish, or rose-tinted, disposed in panicles, corymbs, or spikes. Receptacle 
flat or convex, not chaffy. Bracts of involuere scarious, imbricated. Pistillate 
flowers in several series with filiform corollas. Central flowers perfect, with 
tubular 5-lobed corollas. Pappus a single series of capillary bristles. (Greek 
gnaphalon, a lock of wool, these plants floecose-woolly.) 
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A. Pappus-bristles united at base, falling away in a ring. 

Inflorescence spike-like; leaves white-woolly beneath, green above...... 1. G. purpureum. 

B. Pappus-bristles not united at base, falling separately. 

Involucre imbedded in loose wool, its scarious-tipped bracts rather inconspicuous and dull 
colored; low branching annual......... pe sceeeee pete eee Pee oie ie 2. G. palustre. 

Involucre woolly only at base, its bracts mainly scarious or silvery. 
Herbage in age becoming green (at least the upper surface of the leaves), more or less 

glandular. ; ‘ 
Inflorescence corymbose; bracts pearly white; herbage balsamic-scented........... 

: 3. G. decurrens. 
Inflorescence paniculate; bracts white or rose-tinged; herbage sweet-scented........ 

4. G. ramosissimum. 
Herbage persistently woolly, not glandular or scarcely so. 

Involucre bright white; inflorescence paniculate........ pe naee 5. G. microcephalum. 
Involucre greenish yellowish, becoming rusty; heads in capitate clusters or the 

RiSteDS ESOmMe what) OpeN-Daflictilatesis «sas sls sis\clvie ciel oie «1s sia ale eles 6. G. chilense. 

1. G. purpureum L. PurrLe CupWEED. Stems commonly simple and erect 
from a slightly decumbent base, 4 to 12 in. high; herbage canescent with a 
close dense coating of white wool, the upper surface of the leaves usually early 
glabrate; leaves broadly spatulate, obtuse, 1 to 2 in. long and 7 lines wide or 
less; heads crowded in a spike-like inflorescence which is dense and oblong, 
or more elongated and more or less interrupted; heads 2 lines long; involucre 
brownish or purplish; achenes sparsely scabrous. 

Open ground, frequent: Napa City; Sausalito; Fish Ranch, Contra Costa 
Co.; Berkeley; San Francisco; Sierra Nevada. Annual or biennial. 

2. G. palustre Nutt. sLowLanp CupWEED. Annual, branching from the 
base, 3 to 8 in. high, erect or ascending; herbage loosely floccose with long 
wool, more or less deciduous from the leaves; leaves nearly all spatulate, or a 
few about the clusters of heads oblong or lanceolate, less than 14 in. to 1 in. 
long; heads in small clusters at the ends of the branches, 1 to 1% linés high; 
bracts of the involucre linear, with white obtuse often denticulate tips. 
Common in stream beds and low lands: Coast Ranges; Sacramento Valley; 

San Joaquin Valley; Sierra Nevada; Southern California. East to Wyoming 
and north to Washington. Var. NANUM Jepson. Dwarf, 1 to 2% in. high; 
bracts acute-——Dry wooded hills, in open places: St. Helena. 

3. G. decurrens Ives var. californicum Gray. CALIFORNIA EVERLASTING. 
Biennial; stem stoutish, 2 or 3 ft. high, corymbosely branched at summit, the 
branches bearing glomerules of large heads and forming a broad and some- 
what fliat-topped inflorescence; herbage soon becoming green and more or 
less glabrate (except on the under surface of the leaves), at maturity glandular 
and balsamic-scented; lower leaves oblong (14 to 1 in. broad, and 2 to 5 in. 
long), diminishing in size upwards and becoming lanceolate, all obviously de- 
current; heads roundish or broad, 3 lines high or slightly more, the involucral 
bracts white or in age rusty-tinged. 

Dry wooded hills of the Coast Ranges: Lake Co.; Napa Range; Oakland 
Hills and southward to Southern California. May-July. 

4. G. ramosissimum Nutt. PrvK EverastTING. Biennial, 2 to 5 ft. high, 
the stems one to several from the base, ending above in a much branched 
panicle which is often narrow and sometimes virgate and frequently more than 
1 ft. long; herbage glandular and very sweet-scented; leaves at length green 
on both faces, the stem more or less arachnoid; heads narrowly ovate or 
turbinate, 2 lines high, reddish or pinkish. 

Wooded hills near the coast: Mt. Tamalpais; Oakland Hills and southward 
to Southern California; also in the Sierra Nevada. July-Sept. 

5. G. microcephalum Nutt. Wuire EverLastine. Biennial; stems often 
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several from the base (14% to 2% feet high), branching above into an 
elongated or sometimes broad panicle; herbage very bright white woolly, 
especially when young, the wool persistent; panicle often 1 ft. long; heads 
small, narrow, 2 lines long, disposed in rather small glomerules or clusters at 
the ends of the branches of the panicle; bracts of the involucre ovate or oblong 
and obtuse at apex, or the very innermost linear, bright white. 

Wooded mountain slopes: Coast Ranges; Sierra Nevada; Southern Cali- 
fornia. Aug.-Sept. 

6. G. chilense Spreng. Corron-BaTtinG PLANT. Annual or biennial; stems 
several, erect from a decumbent base (or single and wholly erect), stout, 4% to 
21% ft. high, often densely clothed with leaves; leaves narrowly spatulate (2 
to 6 lines broad) or the uppermost linear or lanceolate, the short decurrent 
bases rather broad and somewhat auricle-like; heads 3 lines wide and high, 
numerous in a large close glomerule terminating the main stem, or in several 
glomerules at the ends of the branches of the more or less open panicle; in- 
volucres with a greenish yellowish tinge.—(G. sprengelii H. & A.) 

Open ground in valleys or on low hills: San Francisco; Monterey and 
southward to Southern California. 

73. ANAPHALIS DC. Ever.astinc. 

Perennial herbs with simple erect equably leafy stems, Leaves green above, 
closely woolly beneath. Heads disposed in a compound corymb. Bracts of the 
involucre numerous, pearly white and scarious, imbricated in several series, 
radiating in age. Flowers yellow, dioecious:—staminate flowers with slender 
corolla and undivided style; pistillate flowers with a tubular 5-toothed corolla 
and 2-cleft style: Pappus as in Gnaphalium. (Ancient Greek name of some 
‘* Everlasting. ’’) : 

1. A. margaritacea (L.) B. & H. PEARLY EVERLASTING. Stems several 
from the base, 1 to 2 ft. high; leaves broadly to narrowly lanceolate, sessile, 
with. revolute margin, 3 to 5 in. long; corymb 1% to 6 in. broad. 

Open woods: Coast Ranges (Monterey, Mt. Tamalpais and northward) ; 
Sierra Nevada. July-Sept. Var. OCCIDENTALIS Greene. Leaves sessile by a 
broad auriculate-clasping base-—Oakland Hills; San Francisco, ete. 

74. PLUCHEA Cass. 

Leafy herbs with a strong odor of camphor. Heads numerous, clustered in 
corymb-like cymes, consisting of many purplish disk-flowers and no ray-flowers. 
Marginal flowers of the head pistillate and perfect, with tubular-filiform 
truncate corollas; central flowers few, perfect, but sterile, with tubular 5-cleft 
corollas. Involucre imbriecated. Receptacle flat, naked. Achenes grooved. 
Pappus a single series of capillary bristles. (The Abbe N. A. Pluche, amateur 
naturalist, of Paris.) 

1. P. camphorata (L.) DC. Saut-MARSH FLEABANE. Annual; stems stout- 
ish, erect, branching above, 144 to 2% ft. high; herbage glandular-puberulent ; 
leaves oblong-ovate or lanceolate, glandular-dentate, short-petioled or the upper 
sessile, the larger 3 to 5 in. long; heads 2% lines high, rarely leafy-bracted, 
in corymb-like cymes; bracts of the involuere ovate-lanceolate; achenes 
pubescent. 
Common in the salt marshes about Suisun and San Francisco bays, south- 

ward to Kern Co. and Southern California. 

75. ADENOCAULON Hook. 
Perennial herbs. Stems slender, leafy only at the base, bearing above a 
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panicle of small and few heads of whitish flowers, the upper portion of the 
stem and the panicle beset with small glands. Leaves alternate, broad, petioled, 
green and early glabrate above, white-woolly beneath. Heads of few disk- 
flowers; ray-flowers none. Marginal flowers of the head pistillate and fertile, 
the central perfect, sterile and with undivided style; corollas of both sorts, 
tubular and alike. Bracts of the involucre 5, equal, in a single row, not 
searious, reflexed in fruit, at length deciduous. Receptacle flat, naked. Mature 
achenes much elongated and clavate, covered above with stalked glands. Pappus 
none. (Greek adenos, a gland, and kaulon, a stem.) 

1. A. bicolor Hook. Stems 1% to 2% ft. high, the lower portion flocease- 
woolly; leaves deltoid-ovate, cordate at the base, sinuate-dentate, 144 to mostly 
3 or 4 in. long and as broad or broader; petioles margined ; achenes 3 to 3% 
lines long, much longer than bracts of the involucre. 

Woods: Coast Ranges; Sierra Nevada. Northward to Washington and far 
eastward. June. 

TrisE 10. Astereae. ASTER TRIBE. 

76. GUTIERREZIA Lag. 
Herbaceous or suffrutescent, the herbage resin-bearing, nearly glabrous. 

Leaves narrowly linear, entire, alternate. Heads very small, turbinate-oblong 
to campanulate, numerous and corymbosely arranged at the summit of the 
stems and branches. Bracts of the involucre coriaceous, the outer shorter. 
Receptacle in ours flat. Flowers yellow; rays short, in ours 8 to 10. Achenes 
angled or striate, mostly silky. Pappus paleaceous. (Name of a noble Spanish 
family.) 

1. G. californica (DC.) T.& G. Plants 1 to 1% ft. high, the woody base 
much branched; leaves scabrous; heads fastigiately corymbose, 2 to 3 lines 
high; rays 8 to 10; disk-flowers 6 to 11; achenes densely silky; pappus of 
about 12 unequal paleae. 

Dry hills of the South Coast Ranges towards the coast; Southern California; 
Arizona. 

77. GRINDELIA Willd. Gum PLANnt. 

Coarse perennial herbs, sometimes suffrutescent at base. Leaves obovate or 
spatulate to oblong-lanceolate, commonly serrate. Heads gummy, medium-sized 
or large, solitary on the branches, ours with rays. Involucre campanulate or 
hemispherical, the bracts many-ranked, firm-herbaceous, often with attenuate 
squarrose points. Achenes short, truncate, compressed or turgid, glabrous. 
Pappus of 2 to 8 very readily deciduous awns or small seales. Involucral cups 
of the budding heads completely filled with the white or cream-like gummy 
exudation. (Hieronymus Grindel, Russian botanist, professor at Riga and 
Dorpat.) 

erie of the Coast Range hills and valleys and interior plains; rays light orange’ or 

Pecotucre mostly hemispherical, about % to 34 in. in diameter; bracts variable........ 
1. G. robusta. 

Involucre urnshaped-campanulate, about ™% in. in diameter; bracts linear-lanceolate 
CemSipMiate, Omer, Or All) SOUALTOSE:,. o..cc0 ccc emlic cco cece ciqewe es. (G. CAaMmporion. 

Involucre Sia, DEACTSaNANCEOLALG. VELEEE.>..< ci cleo bs vices base se this + ed 3. G. rubricaulis. 
Species of salt marshes; rays golden yellow...............eceeeeeees 4. G. cunetfolia. 

1. G. robusta Nutt. var. maritima Jepson. Stems ascending or erect, 
1 to 1% ft. high; herbage lightly pubescent; leaves narrowly or broadly 
oblong, in a few cases wider above, obtuse, or mostly acute, more or less ser- 
rulate; involucre *4 in. broad or more; bracts linear-lanceolate, closely com- 
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pacted, with erect or spreading tips; accessory foliaceous bracts, few or se 
unequal, ovate to lanceolate or linear, often deflexed. % 

Along the seaboard: Marin Co.; San Francisco; San Mateo Co. June-Jt 
Foliaceous bracts very variable in shape and size, even on the same plant, — 
always more numerous on the head terminating the main axis, few or some-— 
times none on the heads terminating branches. Var. PATENS Jepson. Stems - 
to 2 ft. high, mostly simple or with few strict 1-headed branches; herbage 
glabrous or finely puberulent; leaves oblong, the radical narrowed to a petiole, | 
31% in, long or less, the cauline sessile, narrowed toward the base, serrate or — 
often entire below the middle; involuere wholly or largely foliaceous, its — 
bracts broad, erect, nearly equal, linear or lanceolate, 1 or 2 lines broad, not 
glutinous- compacted, sometimes with an inner involucre of subulate or fli: 
form bracts which are glutinous-compacted.—Hill tops, not common: Berkeley _ 
Hills; Santa Cruz Mts. Var. pavy1 Jepson. Stems commonly clustered, erect, 
2 ft. high, rarely simple, mostly with long 1-headed sparingly leafy peduncles; — 
herbage glabrous, rarely puberulent, darker green than in the next species; 
radical leaves oblong or obovate, narrowed to a rather long, often winged 
petiole, serrate or coarsely and saliently toothed, 2 to 8 in. long, the cauline 
similar or sessile; heads naked; involucre *4 to 1 in. broad, very gummy, its 
lanceolate bracts with subulate or filiform squarrose tips.—Valley lands about 
San Francisco Bay. 

2. G. camporum Greene. WHITE-STEM GRINDELIA. Plants commonly 11% 
r 2 ft. high, glabrous, the foliage light green; leaves mostly oblong, serrulate 

or denticulate, 1 to 2 in. long; heads paniculate-corymbose, never solitary; 
involucre urnshaped-campanulate, the short outer bracts linear-subulate, 
squarrose-deflexed, the inner lanceolate-subulate, with spreading tips or erect. 

Abundant on the plains of the San Joaquin and Sacramento valleys and the 
dry inner Coast Ranges; Southern California. June-Aug. Stems usually white 
or whitish, in no. 1 darker or reddish. A preparation of the leaves is used 
externally as a remedy for Poison Oak poisoning. 

3. G. rubricaulis DC. RED-stEM GRINDELIA. Stems commonly 2 ft. high, 
tufted, reddish or brownish, ending in a small corymb of about 3 or 4 heads 
or one-headed; herbage scantily soft-pubescent when young, in age mostly 
glabrous; leaves 2 to 51% in. long, oblong, serrate and sessile especially toward ‘iy 
the apex, or disposed to be entire, attenuate into a petiole as long as the 
blade, the cauline similar or sessile; heads small, 1%4 in. in diameter (not in-— 4 
cluding the rays); involucral scales lanceolate, not squarrose, very slightly or 
not at all glutinous, sometimes tomentose. 

Ridges and hillsides of the Coast Ranges, in openly wooded country: Mt. 
Tamalpais; Sonoma; Napa Range. 

4. G. cuneifolia Nutt. Mars GrinpeLia. Stems 2 to 31% ft. high (com- 
monly woody at base), ending in a corymbose panicle of several heads or the 
simple sterile shoots densely leafy at summit; leaves thick, oblong or cuneate- 
oblong, 2 to 5 in. long, with broadly sessile or clasping base; those of the 
flowering branches much reduced, oblong-ovate, entire or serrulate; involucral 
bracts lanceolate without spreading tips. Et 

Salt marshes about San Franciseo, San Pablo and Suisun bays. Aug.-Nov. 
Stems sometimes flexuous. Var. PALUDOSA Jepson. Five ft. high, with suffru- 
tescent stems 1 to 2 ft. high lasting through the winter; cauline leaves some- 
times triangular-oblong, with subauriculate clasping base.—Suisun Marshes. 

78. PENTACHAETA Nutt. 
Low and very slender annuals with narrowly linear and entire alternate 
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leaves. Heads small, solitary, or somewhat clustered at the ends of more or 
less naked branches, nodding in the bud. Receptacle convex. Involucre tur- 
binate-campanulate, its bracts in 2 series, narrowly oblong, thin or membran- . 
ous, scarious-margined, mucronulate, appressed. Disk-corollas yellow or rose- 
red, very slender; rays white, pink or yellow, or none. Achenes oblong, 
flattened, hirsute-pubescent. Pappus of 5 slender bristles, often with 2 reduced 
or wanting, or all obsolete. (Greek pente, five, and chaite, a bristle, in allusion 
to the pappus.) 

Simple or with simple branches from the base, erect; peduncles white-villous beneath 
NE RM re eae Mea cae alas ata Bl a ew dliy stairs? SoG Snip ue Bs Giga ws 4 AD = © hele oj, ac 1. #. exits. 

Dichotomous, and disposed to be diffuse; peduncles with scattered hairs.......... 
2. P. alsinoides. 

1. P. exilis Gray. Simple or mostly branched from the base, erect, com- 
monly 3 or 4 in. high; herbage purplish; branches or stems terminated by a 
single head (11% to 2 lines high); involucre broadly campanulate; rays 8 to 
14, 2 lines long; outer disk-corollas rose-red, widening upward, the throat 
abruptly contracted beneath the minute teeth; achenes oblong-turbinate, vil- 
lous; pappus-bristles 3 or 5, sometimes abortive. | 

Coast Range hillsides: San Mateo Co.; Oakland Hills; Marin Co.; Napa 
Valley. Apr.-May. 

2. P. alsinoides Greene. Dichotomously branching, 2 to 5 in. high; in- 
volucres narrowly or broadly turbinate, its bracts 5 to 7 or 9 and containing 
3 to 7 flowers; disk-corollas filiform, with minute teeth; rays none; achenes 
obovate-clavate; pappus-bristles 3, very slender. 

Coast Ranges: Berkeley Hills; Vallejo; Sonoma. Also in the Sierra Nevada. 
Apr.-May. 

79. HETEROTHECA (Cass. 

Tall hairy herbs with alternate leaves and heads of yellow flowers in a 
terminal corymbose panicle. Involucre broadly oblong (or ovate in fruit), its 
narrow bracts closely imbricated in many series, without spreading tips. Both 
ray- and disk-flowers numerous and fertile. Ray-achenes triangular, with 
broad sides and narrow back; pappus none or caducous. Disk-achenes com- 
pressed, silky-hirsute; pappus double, the copious inner bristles long, capillary 
and scabrous, the outer of short and stout bristles or scales or inconspicuous. 
(Greek heteros, different, and theke, a case or ovary, the achenes of disk and 
ray dissimilar.) 

1. H. grandiflora Nutt. Mostiy simple below, 2 to 5 ft. high; peduncles 
with gland-tipped hairs; leaves ovate, varying to elliptic or oblong, serrate, 
the lower and radical long-petioled, the upper sessile by a rather broad base; 
heads rather large (4 or 5 lines high); rays about 30; pappus as long or 
longer than the achene, in age brick-red; outer pappus of disk-flowers incon- 
spicuous. 

Immigrant from Southern California: San Jose, ete. Aug.-Oct. 

80. CHRYSOPSIS EI. 
Perennial herbs, sometimes suffrutescent, with entire leaves. Heads medium- 

sized, solitary or paniculate. Rays present or none. Involucre campanulate to 
hemispherical, its bracts narrow and regularly imbricated. Flowers yellow. 
Style-appendages linear-filiform to subulate. Achenes compressed or turgid. 
Pappus brownish or ferruginous, of numerous capillary bristles, with or with- 
out a short outer row of little scales. (Greek chrusos, golden, and opsis, aspect, 
from the color of the blossom.) 
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Heads with rays; corolla glabrous; outer pappus linear-squamellate: vars. obs ae 

Heads rayless; corolla sparingly hirsute; outer pappus none............. a fos ‘or 

1. C. villosa Nutt. var. bolanderi Gray. Stems low, 3 to 12 in. h 
rather stout, several from the woody base; herbage villous-pubescent — 
often scabrous, greenish or sometimes silky; leaves oblong-spatulate, mueron 
narrowed below to a distinet petiole or the upper sessile and less spatula 
or widest at the middle and tapering to both ends, mostly 1 in. long; heads — 
5 to 7 lines high, leafy-bracted, solitary or few in a corymbose cluster; in- rc 
volucre campanulate or eylindric-campanulate, its bracts lanceolate or subulate, — 
villous-pubescent, in a few ranks; rays 4 to 6 lines long; pappus-bristles 
minutely scabrous, in a single row; outer pappus of little scales; achene silky, 
*%4 line long. : | 

Dry hillsides or rocky hilltops near the coast: San Bruno Hills; San Fran- — 
cisco; Berkeley Hills and northward to the ocean bluffs of Mendocino Coss 
where it occurs in typical form. Sept. Var. ECHIOIWES Gray. Stems rigid, erect, — 
10 to 16 in. or even 2% ft. high, usually sutfrutescent at base; herbage dense, 
hirsute-canescent; leaves rigidulous, 144 in, long, the lowermost longer; invo- 
lucral bracts hispid-pubescent, the foliose bracts often hispid-ciliolate; pappus- 
bristles in a single row; outer pappus consisting of very short little scales, 
not concealed by the pubescence of the achene-—Dry ground: Vaca Mts. and 
southward through the San Joaquin Valley and South Coast Ranges to San 
Diego Co. Var. SESSILIFLORA Gray. Stems few or several from a woody root, 
1% to 2 ft. high, freely branching above, the heads 4 to 5 lines high and 
solitary, or 2 or 3 together at the ends of long branchlets; herbage hispid or 
villous-canescent or greenish, somewhat viscid; bracts sparsely hirsute, gran- 
ulose-glandular; rays 3 or 4 lines long, corolla-tube 4-angled toward the base; 
slender little scales of the outer pappus often concealed by the densely villous 
hairs clothing the achene.—Santa Cruz Mts. and southward to Southern Cali- 
fornia. 

2. C. oregana Gray. About 2 ft. high, of low bushy habit, branching é 
freely but the branchlets often long; herbage hirsute with spreading white 
hairs but the aspect green; leaves oblong to lanceolate, ascending, 4 to 9 
lines long, the netted veins purple under a lens; heads few or numerous, naked, 
the peduncles with 1 or 2 subulate bracts; bracts linear-lanceolate, in several — 
series; corolla very slender, sparingly hirsute about the middle or on the lobes 
only; outer pappus none; achenes oblong. ‘ 

Gravelly beds of streams in the Coast Ranges: Los Gatos to Lake Co. and 
“northward to Oregon. Aug.-Sept. Var. RUDIS Jepson. Stems 8 to 12 in. high, 
arising from a stolon-like rootstock, simple below and bearing above a subeorym- 
bose or paniculate cluster of heads; herbage hispid-pubescent or even canescent ; 
leaves narrowly oblong, varying to lanceolate, acute or acuminate, cuspidate, 
the lower more often widest above the middle, *4 in. long; involuere nearly 
or quite equaling the flowers, its bracts somewhat carinate or 1-nerved.—Sand- 
stone stream beds: Napa Valley. Sept.-Oct. 

81. STENOTUS Nutt. 
Suffruticose or shrubby plants with glabrous herbage and evergreen foliage. 

Leaves alternate, narrow and entire. Heads large and broad, on solitary 
peduncles. Involuere hemispherical, its bracts little imbricated (in 2 or 3 
series), membranous with scarious margins, closely appressed. Flowers 
yellow; rays several to many. Achenes oblong, somewhat compressed, densely 
villous. Pappus of slender bristles, permanently white. (Greek stenotes, nar- 
rowness, in reference to the leaves.) 
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1. S. linearifolius (DC.) T.&G. Shrub 2 to 4 ft. high, with balsamic sticky 
herbage and stout woody branches; branchlets more or less fastigiate, leafy 
below, nearly naked above and bearing solitary heads; heads hemispherical, 
1% to 2 in. broad, including the rays; leaves much ’ erowded or fascicled, 
linear, narrowed toward the base, 144 to 2 in. long, 1 to 2 lines wide; bracts 
of the involucre in 2 or 3 rows, all nearly equaling the disk, oblong, acute, 
greenish, the inner with broad scarious fimbriolate margins; rays 13 to 18, 
oblong-lanceolate; disk-flowers numerous; achenes white-silky; pappus white, 
soft and deciduous.—(Aplopappus linearifolius DC.) 

Mountain peaks and slopes: Mt. Diablo southward to San Diego Co.; Sierra 
Nevada. Mar.-May. 

82. ERICAMERIA Nutt. 

Ours low evergreen shrubs or bush-like plants with narrowly linear or terete 
often heath-like leaves. Foliage punctuate, resin-bearing. Flowers yellow, the 
heads in terminal corymbose or cymose clusters. Rays present or none. In- 
voluere turbinate, its bracts chartaceous or coriaceous, regularly imbricated. 
Achenes more or less prismatic. Pappus-bristles slender, scabrous, dull white 
or yellowish, in age reddish. (Name from the resemblance of the minute ever- 
green leaves of the first species to Erica.) 

Leaves terete, not viscid, imbricated on the short axillary branchlets; rays a coast plant.. 
Ez ericoides. 

Leaves narrowly linear, becoming filiform; rays none; montane plant..2. g. arborescens. 

1. E. ericoides (Less.) Jepson. Low heather-like shrub (1 to 2 ft. high) 
with decumbent or ascending main stems and numerous erect branchlets; 
leaves linear-terete, 1 to 2 lines long, crowded or fascicled; heads 3 to 4 lines 
high, numerous, corymbose-paniculate; bracts of involucre tomentose-ciliolate, 
the inner narrowly oblong, acute, the outermost lanceolate, acuminate; corolla 
with dilated throat; rays about 5, 2 lines long; achenes cylindric, striate, 
glabrous; pappus dull white, aging slightly brownish.—(Aplopappus ericoides 
H. & A.) 

Sand dunes along the coast: Bolinas Bay; San Francisco; Santa Cruz and 
southward to Los Angeles Co. Aug.-Sept. 

2. E.arborescens (Gray) Greene. Erect, with fastigiate branches, 3 to 
5 ft. high; leaves numerous on the branches, narrowly linear, or closely revolute 
and becoming filiform, resinous-punctuate, 1144 to 2 in. long ; heads 2% to 3% 
lines high; bracts of the involucre lanceolate, acute, 2 lines long or less ; rays 
none or rarely present; achenes canescent, ‘somewhat quadrangular ; pappus 
permanently dull white, its bristles unequal.—(Bigelovia arborescens Gray.) 

Higher Coast Range hills, mostly from 1,000 to 2,000 ft. altitude, often 
occurring in chaparral or chamisal: Napa, Sonoma, Marin, and Contra Costa 
cos., southward to the Santa Cruz Mts. and Santa Barbara. Also in the Sierra 
Nevada. Sept.-Nov. 

83. ISOCOMA Nutt. 
Rigid plants, somewhat woody at base, with thickish leaves. Heads rayless, 

in a terminal corymbose cluster. Involucral bracts coriaceous, closely imbri- 
eated, the tips herbaceous, but appressed. Flowers yellow. Corolla-tube 
slender, the throat ventricose or obliquely dilated, its segments erect. or more 
or less connivent about the style. Achenes longitudinally striate or ribbed, 
the intervals silky-pubescent or -hirsute. Pappus of numerous unequal bristles, 
the inner longest and often distinctly flattened. (Greek isos, equal, and 
koma, a tuft, the florets equal, not unequal as in Lessingia.) 

1. I. veneta (H.B.K.) Greene var. arguta Jepson. Herbage with a rather 
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close and somewhat glandular indument, the stems villous-tomentose below, 
tufted, erect and suffrutescent, 7 to 15 in. high; leaves broadly oblong in out 
line, serrate at apex, more deeply toothed at base, sessile, 1 in. long or | 
heads in a dense terminal corymb, 4 to 5 lines high; bracts of the involuere 
obtusely acute; achenes 3,angled or somewhat flattened, pointed at base, rather 
less than 2 lines long; pappus of rather rigid and unequal bristles—(Bigelovia 
veneta Gray.) ‘ a 

Subsaline plains of the lower Sacramento Valley. Var. VERNONIOIDES Jepsor fh 
Leaves entire, or serrulate at apex, and commonly with fascicled ones in the — 
axils: Southern California; upper San Joaquin Valley; introduced at San 
Francisco, i 

84. SOLIDAGO L. GoLpEN Ron. 

Perennial herbs with alternate leaves. Heads small, the raceme-like clusters — 
aggregated in a pyramidal or spike-like panicle or thyrsus, or in one of our 
species the heads corymbose. Bracts of the involucre narrow, thin or char- 
taceous, imbricated in 2 or more series. Both ray- and disk-flowers yellow. 
Pappus a single series of scabrous and mostly equal capillary bristles, usually © 
dull white. Achenes terete or angular, 5 to 10-nerved. (Latin solidus and 
ago, to unite firmly, certain species reputed to have wound-healing properties.) 
Stems freely branching, the flower-clusters more or less distinctly corymbose; leaves linear, 

nb) a re rae ee ame vere ia) pte Re RS 1. S. occidentalis. — 
Stems simple; the flowers disposed in a terminal panicle. ‘ ' 
Heads small (1% to 3 lines high). 

Panicle mostly pyramidal; leaves serrate or entire. 
Rlerbage grayish f.fa0is cape ccdua av cup Pe nes ete eee Ceeenee 2. S. californica. — 
Herbage nearly «wlabrousi:.< isis s/vtae athelennieein's We Aleta eee aie Ree 3. S. elongata. 

Panicle narrow and virgate; herbage glabrous; leaves entire....... 4. S. sempervirens. 
Heads larger (4 lines high); heads in a spike-like thyrsus; lower leaves spatulate, serrate ie 

towards the apex: PPiniad sks = wos whi a Ue Rh Only tn RR eee 5. S. spathulata. ne 

1. S. occidentalis Nutt. WrESTERN GOLDEN Rop. Stems 3 to 5 ft. high, 
very leafy, freely and paniculately branching, the branches terminated by 
more or less distinctly corymbose clusters of small heads; herbage glabrous; -% 
leaves linear or nearly so, entire, sprinkled with clear dots; heads 2 to 2% 
lines high; bracts of involucre chartaceous, linear-lanceolate; rays 16 to 20; u 
disk-flowers 8 to 14; achenes turbinate.—(Euthamia occidentalis Nutt.) 

Marshes, stream beds and river banks: Sierra Nevada; Sacramento and 
San Joaquin valleys; Coast Ranges; Southern California. Aug.-Oct. . 

2. S. californica Nutt. ComMMoN GOLDEN Rop. Stem simple below the 
terminal panicle, 2 to 4 ft. high; herbage grayish with a minute rough pubes- f 
cence; leaves oblong, acute at apex and tapering below into a short petiole, 7 
the lower varying to oblong-obovate and serrate, the upper smaller, narrow 
and entire; panicle usually compact, dense, not leafy, 4 to 13 in. long, made 
up of raceme-like clusters (or when elongated, secund), seldom recurved at tip, 
sometimes spreading in age; heads 2% to 3% lines long; bracts of the in- 
voluere oblong-linear or lanceolate, somewhat pubescent; rays 7 to 12, pal 
yellow, about as many as the disk-flowers; achenes pubescent. 

Common on dry plains and hillsides or in the mountains throughout Cali- 
fornia. Sept.-Nov. ‘‘Orojo de Leabre’’ of the Spanish-Californians. a 

3. S. elongata Nutt. Stem about 3 ft. high; very leafy; leaves almost or 
quite glabrous, often bright green, oblanceolate, narrowed to a distinet petiole, 
broadly oblanceolate, sharply serrate, except at base, or entire; panicle dense, 
thyrse-like, the heads little if at all secund in the raceme-like clusters; heads 
small, 2 lines high or less; bracts of the involucre thin, linear; rays 10 to 16, 
narrow, usually more numerous than the disk-flowers. 
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San Francisco, Monterey, and doubtless elsewhere near the coast; Sierra 
Nevada. July-Aug. 

4. S. sempervirens L. One to 3 ft. high or more, leafy to the top; 
herbage bright green, completely glabrous; leaves lanceolate or linear, some- 
what firm and fleshy, the lowest varying to oblong-spatulate, all entire; heads 
2 to 3 lines high, the raceme-like clusters collected in a dense narrow virgate 
panicle; bracts of involucre lanceolate or linear-lanceolate, acute or obtuse, 
scabrous-ciliolate; rays 7 to 10, large; achenes minutely pubescent. 

Salt marshes, San Francisco Bay, Bolander. Rarely collected. 
5. S. spathulata DC. Coast GoLpEN Rop. Stems 15 to 18 in. high, one 

or several from the decumbent base which is thickly clothed with broad leaf 
bases; herbage glabrous, slightly glutinous; leaves mostly basal, spatulate, 
rounded at apex, narrowed to a long margined petiole, more or less serrate 
above the middle; heads 4 lines high, in clusters of 4 to 12, the clusters borne 
in a single spike-like thyrsus terminating the simple stem; bracts of the in- 
voluere linear-oblong to oblong; rays about 7 or 8, inconspicuous, commonly 
shorter than the disk; disk-flowers about 14 to 16. 

Sandy hills near the coast: Pt. Reyes; San Francisco; Pajaro Hills and 
southward to Monterey. 

85. LESSINGIA Cham. 

Annuals with alternate leaves, branching stems and commonly panicled heads 
of yellow, purplish, lilac or white flowers. Heads rather small, campanulate 
to turbinate, usually narrow, 5 to 25-flowered. Bracts of the involucre imbri- 
cated in several appressed ranks. Receptacle flat. Flowers perfect. Corollas 
with linear lobes, or those of the marginal rows enlarged, more deeply cleft 
on the inside, and simulating a palmately lobed ligule. Achenes all fertile, 
turbinate or cuneate, more or less flattened, silky-villous. Pappus commonly 
of numerous unequal scabrous bristles, usually turning reddish brown. (Named 
for the Lessings, German family of scientists and authors.) 

A, Flowers yellow; marginal corollas conspicuously larger; achenes flattened, 
2 or 3-nerved. 

Leaves of the branchlets scattered, not gland-bearing; seaboard species..1. L. germanorum. 
Leaves of the branchlets small and crowded, the margin gland-bearing; mainly interior 

SapeteseeaS all) the “TOMO winless cscs v slnicieieis Mele e\ele'e.a7sls cle a pide sccva cece 2. L. glandulifera. 

B. Flowers purplish, lilac or white; corollas all alike or nearly so; achenes less flattened, 
4 or 5-nerved. 

Erect slender freely branching plants. 
Pappus of slender bristles. 

Wool deciduous in age. 
Corollas short. 

Eicaas- teturinatme. SlENder ELATICIIEtS, < o...c1s ie \e'e 0 cielace sinc .cie ea 3. L. ramulosa. 
Seteads mote. OG. leSSeSPICAaLeia SESSUEC’. o.cic a0 o/c o-dle oc te(eib\avere 0, aiaye Hele erete 4. L. virgata. 

Marais eOnepieuousty) CRSCLECUE aris x 2's aie slo c cjo & 01s slo's oipin 2 eels eieiee-aie 5. L. leptoclada. 
PM MGLeEDELSISECI Mitte ASC Heit inte iaies, olete Med. w of stake inte: s\s,.0)s0(eieveia oslo 6. L. hololeuca. 

Pappus of paleaceous bristles, some commonly more or less united; upper leaves ciliate- 
bile paola Gee ene? ochc OE AOG OM ar AS Aie Sime ran 7. L. adenophora. 

Depressed dwarfish plants; inner bracts of involucre pearly white and conspicuously awn- 
Sans ee ctte a ta estas 2 e aretais a ofa acicicseee overs aldveleis's/s oc lasjaleteals 03 esis .0/0 8. L. nana. 

1. L. germanorum Cham. Diffusely brancned or erect, 4 to 8 in. high, 
or more; herbage with appressed white tomentum, wholly glabrate in age, 
at least on the branches; lowest leaves pinnatifid, those of the branchlets scat- 
tered, oblanceolate or linear and mostly entire; heads 21 to 25-flowered; 
involucre hemispherical, its bracts not giandular, with greenish tips or the 
outer wholly greenish; pappus-bristles about 35, 1 to 1144 times as long as 
the achene. 
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. Sandy hills along the coast: San Francisco to San Luis Obispo Co. Sept.- 
ct. re 
2. L. glandulifera Gray. Stem erect, stoutish, paniculately very mue 

branched, 14% to 3 ft. high; leaves ovate or oblanceolate, toothed or cle 
persistently woolly, those of the branchlets numerous and even crowde 
green; minute, with the margin bearing yellowish glands; involucre camp 
ulate, its bracts more or less gland-bearing; heads 18 to 38-flowered; us- 
bristles of disk-flowers as long as corolla, about 35; pappus- bristles of ra ay 
shorter than corolla. . 

Plains of the lower San Joaquin Valley to Southern California. Aug.-Sept 
3. L. ramulosa Gray. Stems slender, 1 to 1%4 ft. high, loosely preeshiell 

granulose-glandular above or with minute tack- -shaped glands; lowest leaves” 
spatulate or oblong, denticulate or entire; upper lanceolate, mostly entire, 
those of the branchlets with partly clasping base; heads 10 to 25-flowered, 3 
or 4 lines long, terminating diffuse slender branchlets ; involucre turbinate or 
campanulate; corollas short, purple; pappus-bristles longer than the achene, 
20 or more, sometimes more or less coalescent at base into sets. , 

Dry hills of the North Coast Ranges: Mt. Tamalpais; Cordelia; Napa Range 
and northward. Sept. 

4. L. virgata Gray. Stem and virgate branches rigid; herbage more oF 
densely woolly; upper leaves appressed, concave, carinately nerved; heads soli- 
tary and sessile in the axil of a leaf of nearly the same length, thus forming 
a somewhat spicate inflorescence; involucre cylindrical, woolly, 5 to 7-flowered. 

Plains of the Sacramento Valley. 
5. L. leptoclada Gray. Simple below, branching above, 2 ft. high; lower 

leaves denticulate, those of the branchlets ovate or lanceolate with somewhat — 
sagittately adnate base; branchlets virgate and almost filiform, bearing few 
or solitary heads; involucre turbinate; bracts in many ranks, greenish at tip 
and cuspidate ; corollas conspicuously exserted. : 

San Mateo Co. and northward. 
6. L.hololeuca Greene. Stem erect, with rigidly ascending branches, near-— 

ly 2 ft. high, the whole plant even to the involucres white-tomentose; leaves 
all entire, the basal ones spatulate and narrowed to a long petiole; cauline 
leaves oblong or ovate, sessile and almost cordately clasping; rameal ones +g 
small; all the leaves and the bracts of the involucre ending in a short spinescent 
tip; heads turbinate; corollas red-purple; pappus-bristles rufous. 

Low hills of Sonoma Co., Greene. Perhaps too near L. virgata. 
7. L. adenophora Greene. Repeatedly branched from the base, forming a 

densely bushy plant 1 ft. high or a little more; lower leaves round-ovate to % 
oblong, somewhat cordately sessile, densely woolly above, glabrate beneath; 7 
margins of the leaves (particularly of the upper) densely beset with small a 
stipitate glands; heads numerous, 7 to 10-flowered, on filiform branchlets; 2 
bracts of the narrowly campanulate or almost cylindrical involucres very 
acute, suberect, more or less glandular like the leaves, the inner chartaceous, 
purplish, bristle-pointed; corollas red-purple; pappus-bristles united into 4 
to 7 paleaceous sets, each set composed of a single stout bristle or of 2 or 3 
bristles, united for nearly their whole length, or only at base. 7 

Mountains of the North Coast Ranges: northern Napa Co.; Lake Co.; 
Colusa Co. July-Aug. 

8. L. nana Gray. Depressed, dwarfish, the whole plant densely tomentose 
with thick wool; stems 2 to 4 in. long, flowering from near the ground; heads 
10 to 12-flowered and nearly % in. long, subtended by oblong or lanceolate 

COMPOSITAE. 
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leaves; outer bracts or involucre linear-lanceolate, somewhat herbaceous; inner 
bracts pearly white, tapering into a long awn which conspicuously equals or 
exceeds the flowers and the dark red pappus; achenes very short and turgid. 

Sandy plains and foothills on the eastern side of the Sacramento and San 
Joaquin valleys. Aug. 

86. BELLIS L. Daisy. 
Low herbs with (in ours) radical leaves and solitary heads on seape-like 

peduncles. Disk yellow. Rays white, or tinged with pink. Involucre hemi- 
spherical, its bracts wholly herbaceous and green, equal, in 2 rows. Receptacle 
conical, destitute of bracts. Achenes flattened, without pappus. (Latin bellus, 
pretty.) 

1. B. perennis L. Tufted perennial; leaves obovate, sparingly toothed, 
narrowed at base to a margined petiole, 1 to 1%4 in. long; peduncle about 4 
in. high; rays about 50. 

An occasional escape from gardens: Berkeley; Mill Valley. Established 
about Humboldt Bay. 

87. CORETHROGYNE DC. 
Perennial herbs, some resembling Lessingia, others Aster, but flowering in 

late spring or summer. Herbage whitened when young with a cotton-like 
tomentum, which is often deciduous in age. Heads solitary or corymbose or 
paniculate. Involucre hemispherical to turbinate, imbricated. Receptacle pitted. 
Ray-corollas ligulate, neutral. Style-appendages comose or with a bearded 
tuft. Achenes silky or pubescent. Pappus reddish brown, of rigid capillary 
bristles, present in the disk, reduced or none in the ray. (Greek korethron, 
besom, and gune, style, on account of the brush-like tuft of hairs on the 
style tips.) 
Stem erect or ascending. 
Meee ISAIED eI ATIICLE =. forei ef otel sieves oekotaielels) tts ione's s-- sie cm e's’ slola'd wile bicye sec 8 d. c filaginifolia. 
Heads on long corymbosely disposed peduncles............ceeseeee00% 2. C. viscidula. 

Stems decumbent or prostrate; heads mostly solitary..............e00. 3. C. californica. 

1. C. filaginifolia (H. & A.) Nutt. Two ft. high or more; tomentum floc- 
cose-deciduous; lower leaves 2% in. long, oblong-spatulate, narrowed to 
a slender petiole, passing into the upper small bract-like sessile ones, sparingly 
serrate towards the apex; heads turbinate-campanulate, 4 lines high, solitary 
and terminal on the branches or more numerous and loosely paniculate; rays 
violet. 
Common at Monterey and south to Santa Barbara. 
C. LEUCOPHYLLA Menzies. Small depressed persistently white-woolly plant; 

leaves numerous on the stems, %4 i dunes at Monterey. 
2. C. viscidula Greene. Slender, loosely corymbose-panicled, 13 to 17 in. 

high; herbage hoary when young, becoming green and more or less glabrate; 
stems and both surfaces of the leaves glandular-scabrous; leaves oblanceolate, 
acute, serrulate, reticulate-venulose; heads 5 or 6 lines high, on rather long 
corymbosely disposed peduncles; peduncles with short-stipitate glands; in- 
volucre hemispherical, its bracts rather strongly imbricated and also viscid- 
glandular; pappus light brown. 

Monterey, Parry, 1888; Santa Cruz Co., Jepson, 1896. Var. GREENEI Jepson. 
Lanate or floccose- ‘tomentose, in age more or less glabrate, the peduncles and 
involucres glandular, the former with some stipitate glands as in the type; 
stems tufted, erect or ascending, 1 ft. high; leaves spatulate-oblong or above 
linear, entire or serrate towards the apex, 1 to 1% in. long; rays violet-purple; 
pappus rusty brown.—Dry canons of Contra Costa and Alameda eos.: Niles, 
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ete. June-Aug. The species is greener and more obviously ‘‘glandular- 
scabrous. ’’ 

3. C. californica DC. Plant white-woolly, with solitary heads on seape- 
like peduncles from prostrate or decumbent almost matted stems; involucre 
and summit of pedunele viscidulous-glandular; leaves spatulate or obovate, 
narrowed to a distinct petiole, entire or serrate towards the apex, 2 in. long 
or less; heads 4 or 5 lines high, 6 or 7 lines broad; rays deep purple; in- 
volucres and rays similar to the last. 

Crystal Springs, San Mateo Co. Apr.-June. Var. OBOVATA Jepson. Stems 
decumbent, 1 to 2 ft. long; herbage tomentose; leaves obovate-spatulate, 
toothed near the apex; heads 6 to 7 lines high, sometimes nearly 1 in. broad, 
inclined to be solitary; involucres glandular; rays purple; pappus of ray of 
1 or 2 to 6 bristles; pappus of cisk-flowers about 35 bristles, the longest 
3% lines long.—Near the sea from Pt. Reyes and Bodega to Mendocino. 
July-Aug. 

88. ASTER L. ASTER. 
Late-aestival or autumnal herbs, with paniculate, corymbose, or racemose 

heads. Heads usually numerous. Involucres turbinate or campanulate to hemi- 
spherical, the bracts imbricated in several ranks, with green tips. Disk- 
flowers yellow, changing to purple or brown. Receptacle flat, pitted. Pappus 
copious, of simple capillary bristles. (Greek astere, a star, from the star-like 
heads of flowers.) 

Perennial; rays conspicuous. 
Inflorescence corymbose; leaves (at least some) elliptic-obovate........ 1. A. radulinus. 
Inflorescence paniculate or racemose; leaves linear to lanceolate. 

Inflorescence mostly condensed, the heads on very short branchlets; herbage cinerous 
(and the pubescence harsher than in the next) or almost glabrous; leaves purple- 
weined beneath. .. sy. auc wccnie oe eee Ortcic oa. s © pte cine eee 2. A. menziesii. 

Inflorescence mostly loose, the heads or clusters of heads on long branchlets; herbage 
hirsute or villous-pubescent, or glabrous...........sssececees 3. A. chilensis. 

Annual or biennial; inflorescence paniculate; rays inconspicuous............ 4. A. exilis. 

1. A. radulinus Gray. Broap-LeEar ASTER. One-half to 114, seldom 2 ft. 
high, scabrous-pubescent; leaves oval-obovate to oblong, 4 in. long or 
less, sharply serrate above the entire (often attenuate) base; heads mostly 
numerous (sometimes very few), corymbose, 5 to 6 lines high; involuere tur- 
binate; bracts imbricated, the outer shorter, villous-puberulent; rays whitish, 
3 to 5 lines long. 

Dry hills, rather common: Monterey; Santa Cruz Mts.; Oakland Hills; 
Sonoma Co.; Vaca Mts.; Lake Co.; Sierra Nevada. July-Sept. 

2. A. menziesii Lindl. Purpie AsTeR. Stems simple, commonly several 
from the woody root, 1% to 2 ft. high; herbage cinerous or almost glabrous, 
the foliage rough-pubescent; leaves linear to lanceolate, 1 to 2% in. long, 
purple-veined beneath, remotely serrate or entire, sessile, subeordate at base, 
those of the raceme or thyrsoid panicle much reduced, so that the inflorescence 
seems almost naked; heads 3 to 5 lines high on rigid erect branchlets; involuere 
hemispherical or broadly turbinate, the bracts linear-spatulate in several 
closely imbricated ranks, the green tips obtuse; rays violet or purple. 

Low dry ground: Solano Co. and southward to Southern California. Sept.- 
Nov. Rare in our district. 

3. A. chilensis Nees. Common AstTeR. Two to 31% ft. high, villous-pubes- 
cent or more or less glabrous; leaves lanceolate, sessile, 5 in. long or less, 
entire, above passing gradually into the bract-like ones of the inflorescence, 
the radical oblong-spatulate, remotely serrate and attenuate into a petiole, 
all commonly with seabrous-ciliolate margins; panicle of loose leafy racemes 
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6 in. long or more; heads 4 to 5 lines high; involucral bracts in several series, 
somewhat carinate, with green tips; rays white, lavender, or bluish, 4 to 6 
lines long. 
Wooded hillsides, dry banks of gulches or streams, or in moist situations in 

fields; the most common species of the Bay region. Sept.-Nov. Var. LENTUS 
Jepson. Slender, 4 to 6 ft. high, slightly succulent, mostly glabrous; heads 
few and large; rays 7 to 9 lines long—Very common and conspicuous in the 
Suisun Marshes. Var. MEDIA Jepson. Branchlets of the inflorescence rather 
divaricate, with many spatulate-oblong or oblong-lanceolate spreading leaves 
2 to 3 lines long; heads few, those on the same branchlets maturing at very 
unequal periods.—Lower Sacramento River; Saratoga. Var. INVENUSTUS Jep- 
son. Herbage cinereous-pubescent; upper leaves and those of the inflorescence 
small; involuecral bracts spatulate-linear, thickish, obtuse, in rather few ranks, 
almost wholly herbaceous; rays dull purplish.—Local form at Calistoga. Var. 
SONOMENSIS Jepson. Scarcely distinct from the preceding variety; slender, 
1 ft. high, more glabrous; leaves mainly radical, oblong-spatulate, attenuate 
into a petiole 144 to as long as the blade, remotely serrate; cauline much re- 
duced, sometimes petioled, linear to lanceolate, those of the cymose panicle 
ssubulate-lanceolate and closely ascending; heads solitary or few at the ends 
of the strict branchlets; rays light pink to bright purple——Subsaline lands: 
Petaluma; Napa. 

4. A. exilis Ell. SLeNnpEeR Aster. Erect, slender, glabrous, mostly with 
a rather narrow panicle; leaves linear, 2 to 4 in. long and 1 to 2 lines wide, 
or rarely some of the lower oblanceolate or oblong and 2 to 4 lines wide, 
entire, rarely serrate, those of the inflorescence lanceolate-subulate; heads 2 
to 3 lines high; bracts linear, acute, herbaceous, scarious-margined; rays light 
pinkish purple, 2 lines long; pappus fine and soft. 

Saline soil, not common: lower Sacramento River; Stockton; Alvarado. 
Sept.-Oct. 

89. ERIGERON L. FLEABANE. 
Perennial or biennial herbs with entire or toothed generally sessile leaves, 

and solitary or corymbose heads. Disk-flowers yellow; ray-flowers exceedingly 
numerous, pistillate, white or purple, the ligules almost filiform, or in some 
species wholly destitute of rays. Involucral bracts narrow, equal, little imbri- 
cated, seldom coriaceous or green-tipped. Receptacle flat or convex, naked. 
Achenes flattened, usually pubescent and nerved. Pappus more scanty and 
fragile than in Aster, often with a distinct short outer series. (Greek eri, 
early, and geron, an old man, ‘‘old man in spring.’’) 

A. Rays present. 
Annual; heads with inconspicuous rays not surpassing the disk......... 1. E. canadensis. 
Perennials. 

Rays numerous, often 100 or more. 
Leaves mostly entire; stem very leafy at base, the cauline leaves much reduced; 

SA ARARLENIC® Pattee ote arecunes seow deed arene tea ake Tal oaks hss ee 0'e dl Skim ove ai SB Melee ote 2. E. glaucus. 
Leaves serrate, the cauline less reduced..............-.\e002- 3. E. philadelphicus. 

Rays conspicuous, about 30 to 40; stems very leafy; leaves linear or narrowly oblanceo- 
EP iA ote Wert SEO BTR RE An Toc aid Ooi ee ar RSE eee cee ra 4. E. foliosus. 

Rays filiform, comparatively few and inconspicuous; sparsely leafy; leaves filiform..... 
5. E. setchellu. 

B. Rays none. 

Perennials; leaves narrow and less than 1 (or 2) in. long. 
Stems decumbent; heads large, 6 to 8 lines broad.........ceeeeeeeeees 6. E. supplex. 
Stems erect; heads smaller, 4 to 6 lines broad. 

Herbage glabrous; leaves filiform or narrowly linear..............- 7. E. angustatus. 
Herbage yellowish green; leaves linear...........ccccccecccecececs 8. E. inornatus. 
Herbage canescent or rough-pubescent; leaves linear to oblong, often a aa a base. 

. E. miser. 
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1. E. canadensis L. HorsrtwrrEp. Stems erect, paniculately brancheii ie 
above the simple base, 2 to 5 ft. high; herbage hispid with seattered hairs or 
nearly glabrous, especially above; leaves linear to lanceolate, the lowest spat-— 
ulate or narrowed to a petiole, 2 to 3 in. long; heads small (1% to 2 lines 
high), very numerous in a dense panicle; rays very short and inconspicuous, 
white, 2-toothed. 

A widely distributed naturalized weed very common in waste or half-culti-— 
vated lands, in late summer or autumn. y 

2. E. glaucus Ker. S&asimpe Daisy. Flowering stems erect, 4 to 8 (or 10) 
in. high, commonly one-headed, arising from a radical tuft of leaves crowning 
the fleshy caudex and often, also, from rosulate offsets terminating prostrate 
woody branches; stems pilose-pubescent, leaves finely puberulent, heads some- 
what tomentose; leaves spatulate, obovate, entire, rarely with a small tooth 
on either side below the apex, 1 to 4 in. long; upper cauline small and seat- 
tered; heads large, 1% in. in diameter including the numerous ree broad 
lilac and violet rays. 
Common on cliffs or sandy shores, near the sea only: San Francisco south 

to Santa Barbara and north to Oregon. July-Aug. 
3. E. philadelphicus L. SkeEvisH. Stems simple, 2 to 3 ft. high, branched 

only at or near the summit; herbage hispidly pubescent; leaves spatulate or 
obovate, serrate or coarsely few-toothed, the radical (including the long mar- 
gined petioles) 5 to 11 in. long, the cauline with auriculate clasping base, 3 — 
in. long, more or less; heads corymbose, commonly on rather long peduncles, 
14 to 1 in. in diameter; rays white or pink, numerous, narrow. 

Along streamlets and by springy places in the hills and vale Coast 
Ranges and Sierra Nevada. Apr.-May. 

4. E. foliosus Nutt. Stems many from the base, erect, simple, corymbosely 
branching above, 1 to 1% ft. high; leaves crowded on the stems, conspicuously 
reduced only on the branches of the inflorescence, scabrous-hispidulous, linear 
or lanceolate, %, to 1% in. long, 1 to 2 lines wide; heads rather few in an 
open terminal corymb, hemispherical, 10 to 11 lines broad, including the violet 
rays; rays about 30 to 40, 1 line wide; pappus coarse and rather short. 
Common in the hill country: Marin Co. to the San Francisco Peninsula, Mt. 

Diablo and southward to Southern California. June-Aug. 
5. E. setchellii Jepson. Stems smooth, 14 to 2 ft. high; herbage bright 

green, very brittle; leaves filiform, less than 1 in. long, muriculate-scabrous; 
heads hemispherical, 4 lines high, disposed in a rather broad proliferous 
corymb with a few subulate bracts at base; involucre inconspicuous, the subulate 
or lanceolate bracts unequal, the outer rough-hispid; rays light blue, about 
25, filiform, 2 lines long; achenes glabrous. 

Arid plains of the lower San Joaquin. 
6. E. supplex Gray. Stems decumbent or ascending 4 to 8 in. high, termi- 

nated by a single broad short-peduncled head 4 to 6 lines high; herbage 
sparingly hirsute-pubescent or almost glabrous, the involucre canescently 
hirsute; leaves oblong-spatulate to linear-lanceolate, 1 to 2 in. long; bracts of 
involucre equal, linear-lanceolate. 

North coast, rarely collected and apparently maritime: Gualala, Sonoma 
Co.; Mendocino City. 

7. E. angustatus Greene. Stems several or many from a woody crown, 
13 to 18 in. high; herbage glabrous throughout; leaves narrowly linear or 
filiform; heads solitary or in a corymbose panicle, subtended by a few subulate 
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bracts; involucres turbinate, slightly glandular; achenes somewhat pubescent, 
much compressed and with a reddish thickened callous-margin.—(E. inornatus 

Gray var. angustatus Gray.) 
Dry hills of the Coast Ranges: Mt. St. Helena; Lake Co.; Calaveras Valley, 

Alameda Co.; depauperate forms 4 to 6 in. high with one-headed stems 
oegur in Marin Co. 

8. E. inornatus Gray. PINE Ericeron. Stems simple, more or less clus- 
tered, 2 ft. high; herbage yellowish green, hispidly pubescent or glabrous; 
leaves linear, 1 to 2% in. long; heads 3 to 4 lines high, 10 to 20 in a depressed 
corymb ; involuere eampanulate; bracts unequal and somewhat imbricated. 

Mountain ridges, common under Yellow Pine: Cobb Mt. and northward; 
Sierra Nevada. July-Aug. Var. BIOLETTIT Jepson. Two ft. high, scabrous- 

-puberulent; leaves oblanceolate, the margins obscurely hispid-ciliate—Napa 
and Mt. Hood ranges. 

9. E. miser Gray. Stems in a rather close tuft on a short woody caudex, 
very leafy; herbage ecanescently hirsute; leaves linear-oblong, or cuneately 
narrowed towards the base, less than 1 in. long; heads 4 lines high, few in a 
rather close corymb; involucre campanulate, the bracts imbricated. 

Rocky summits of the Coast Ranges from Mt. Hamilton and Wild Cat 
Creek to Mt. Tamalpais and Mt. St. Helena. July-Aug. 

90. BACCHARIS L. 
Perennials, ours shrubs excepting one, commonly resinous or glutinous. 

Heads many-flowered. Involucre imbricated. Flowers whitish or yellowish, 
dioecious. Staminate flowers with tubular corolla slightly dilated at the throat, 
the limb cleft into 5 linear lobes; ovary abortive; style present. Corolla of 
the pistillate flowers very slender and thread-like, obscurely toothed at apex, 
the teeth erect, not spreading. Pappus of capillary bristles in the sterile plant 
scanty and tortuous; in the fertile very long and copious. (The god Bacchus.) 

Evergreen shrubs. 
ETERS WILE | GE) PEUNECIION M1 ae a iaso con « Sle) 0) =3s & no's o & 010s stores e dies eters, slae 1. B. pilularis. 
eS ATICEOI ALC: a Willow lice. cgareeste eater a fouaiel ore 6 1oria'e ts a heheh gNapo aus eke eters We ate 2. B. viminea. 

Eietpaceous perennial; herbage very glutinous........2.0ececsevecsccccs 3. B. douglasit. 

i. B. pilularis DC. CHApPpaRAL Broom. Shrub, 2 to 5 ft. high; branchlets 
angular; leaves sessile, obovate or cuneiform, 1% to 1 in. long, coarsely or 
sinuately few-toothed, or occasionally entire; heads 2 or 3 in the axils or 
several in a terminal cluster, short-cylindrical or ovoid, 2 or 3 lines long, the 
outer bracts broadly, the inner narrowly oblong, sometimes denticulate at 
apex; pappus of the pistillate flowers becoming 4 or 5 lines long, that of the 
staminate flowers dilated at apex into a lanceolate appendage. 
Common on low hills, high mountain slopes, or on the coast sand dunes 

(especially in a prostrate form), frequently gregarious: Coast Ranges south 
to Southern California and north to Oregon. Also in the Sierra Nevada. 

2. B. viminea DC. Mute Far. Distinctly shrubby, the stems loosely 
branching, very leafy, 5 to 7 ft. high; branches striate-angled; herbage scarcely 
glutinous; leaves lanceolate, acute at both ends, entire or sparingly denticulate, 
1 to 3 in. long, very willow-like; heads 2 to 3 lines high, rather numerous in 
terminal corymbs or the clusters on short lateral branches and somewhat race- 
mose; bracts of the involucre very thin, chartaceous, broadly lanceolate or the 
outer ones ovate, with scarious margins, erose and mostly villous-ciliate; 
receptacle flat; pappus of the fertile flowers of smooth bristles. 

Stream-beds, Sacramento and Napa valleys southward to Southern California. 
July-Aug. 
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3. B.douglasii DC. Stems suffrutescent at base, 4 to 5 ft, hi h 
up to the terminal corymb; herbage very glutinous; leaves lanceolat 
acute, or the lower ovate- lanceolate, 3 to 4 in. long, serrulate, alm 
heads numerous in a terminal compound almost naked corymb; bra 
involuecre linear or lanceolate-linear with greenish center, the searious 
erose-ciliate; receptacle broadly conical; pappus of pistillate flower sh 
soft, of the staminate clavellate at summit. te 

Moist lowlands: abundant in the salt marshes about San Francisco B: 
thence southward to Southern California. 

TRIBE 11. Eupatorieae. Eupatrory TRIBE. 
91. TRICHOCORONIS Gray. 

Slender herb, the stems branching, weak or at base creeping. Leaves ‘ 
site, sessile. Flowers flesh-color, in slender peduncled heads terminatin; 
branches. Receptacle convex, naked. Bracts of the involucre herbacec 
somewhat membranous, equal ‘and nerveless, 12 to 18. Corolla abruptly — 
dilated above the narrow tube. Pappus of many small or minute Lees 
awns, forming a sort of crown. (Greek trichos, hair, and koronis, top.) 

1. T. wrightii Gray. Annual; stems assurgent, 6 to 9 in. high; 
oblong or linear-lanceolate, remotely serrate or entire, auricled at base, | 
long or less; heads 2 to 2% lines broad; achenes 4-angled, the angles h 
ulous toward the summit; pappus of 4 barbellate bristles with an 
number of intervening but very small fimbriate paleae—(T. riparia Greer 

Lower San Joaquin River. Sept. 

92. BRICKELLIA EIl. 
Perennial herbs or suffrutescent plants with alternate petioled Teaves é 

white or whitish flowers in terminal or subterminal clusters of narrow hes 
Involuere imbricated, its bracts striately nerved. Receptacle naked. Cor 
slender, 5-toothed. Achenes with 10 nerves or ribs. Pappus of nume: 
scabrous or barbellate capillary bristles mostly in a single series. (Gree ek 
koleos, sheath, and anthos, flower.) pi 

ys B. californica T. & G. Stems many from the shrubby base, virgate o: 
paniculately branching, 2 to 3 ft. high; leaves roundish or triangular-ovate, — 
3-ribbed and roughish, somewhat irregularly serrate, 24% in. long or ae 

heads spicate or racemose along the leafy branches, 5 or 6 lines long, 10 to — 
15-flowered, often more or less nodding; bracts of the involucre, especially the — 
inner, with thin obtuse straight tips.—(Coleosanthus californicus Ktze.) 

Gravelly stream beds of the Coast Ranges, especially toward the interior: _ 
Mendocino Co.; Calistoga; Vaca Mts. and southward to Southern California. a 

a” 

i 
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POISONOUS SPECIES 

List of poisonous species, chiefly plants reported by eattlemen as poisonous 

to animals or as justly under suspicion. The list includes indifferently plants 
in which the whole plant is poisonous or only some one part, as the root, leaf, 
or seed. 
Index. 

ACTAEA SPICATA Ait. 
ARGUTA Torr. 

AESCULUS CALIFORNICA Nutt. 
AGROSTEMMA GITHAGO L. 

ANEMONE QUINQUEFOLIA L. ' 

APOCYNUM CANNABINUM L. 

ASCLEPIAS ERIOCARPA Benth. 

ASCLEPIAS MEXICANA Cav. 

ASCLEPIAS SPECIOSA Torr. 

CALYCANTHUS OCCIDENTALIS H. & A. 

CAMASSIA ESCULENTA Lindl. 

CYNOGLOSSUM GRANDE Dougl. 
DATURA METELOIDES DC. 
DATURA STRAMONIUM L. 
DATURA TATULA L. 
DELPHINIUM MENZIESII DC. 
DELPHINIUM RECURVATUM Greene. 
DIGITALIS PURPUREA L. 
ESCHSCHOLTZIA CALIFORNICA Cham. 
EUPHORBIA LATHYRIS IL. 
HERACLEUM LANATUM Michx. 

(Willd.) var. 

Only plants are listed which are described in the text. See General 

HYPERICUM CONCINNUM Benth. 

KALMIA POLIFOLIA Wang. 
LEDUM GLANDULOSUM Nutt. 
LOLIUM TEMULENTUM L. 

MELILOTUS ALBA Desr. 
NICOTIANA GLAUCA Graham. 
PHYTOLACCA DECANDRA L, 

PRUNUS DEMISSA Walp. 
RHODODENDRON CALIFORNICUM Hook. 
RHODENDRON OCCIDENTALE Gray. 

RHUS DIVERSILOBA T. & G, 
RUMEX ACETOSELLA L. 

SANICULA BIPINNATA H. & A. 
SENECIO VULGARIS L. 
SOLANUM NIGRUM L. 
SYMPHORICARPOS RACEMOSUS Michx. 

TYPHA LATIFOLIA L. 
VERATRUM CALIFORNICUM Dur. 
XANTHIUM CANADENSE Nutt. 
XANTHIUM SPINOSUM L. 

ZYGADENUS FREMONTII Torr. 
ZYGADENUS VENENOSUS Wats. 

GEOGRAPHICAL INDEX? 
Bay region, the valleys bordering 

or opening to San Francisco and San 
Pablo bays with the adjacent moun- 
tain slopes. 

Coast Ranges, the complex of 
ranges west of the Great Valley. See 
North Coast Ranges, ete. 
Gabilan Range, range east of the Sa- 

linas Valley from the Pajaro River 
south to San Lorenzo Creek. 

Great Valley, the great central valley 
of California, lying between the 
Sierra Nevada and Coast Ranges. 

Howell Mountain, plateau mountain 
in Napa Range east of St. Helena 
town. Most excellent botanizing 
ground. 

Inner Coast Range, the range next to 
the Great Valley; it is composed 
of a number of distinct ranges with 
specific geographical names. 

Inner North Coast Range, the range 
bounding the Sacramento Valley on 
the west (including the Vaca Moun- 
tains north to the Trinity Moun- 
tains). 

1. This list includes only the important mountains, ranges and valleys in the Bay region 
and adjacent territory. 

Jepson, Flora of Western Middle California, 2d ed., 1911. 
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Inner South Coast Range,-the range 
bounding the San Joaquin Valley 
on the west (from Mt. Diablo south 
to Mt. San Emigdio). 

Mayacamas Range, east of Ukiah Val- 
ley from Cobb Mt. and Geyser Peak 
northward to Cow Mt. 

Mt. Diablo, prominent landmark in 
eastern Contra Costa Co. 

Mt. Hamilton Range, the range east 
of Santa Clara Valley from Liver- 
more Valley south to Pacheco Pass. 

Mt. Hood Range, the range west of 
Napa Valley. 

Mt. St. Helena, culminating point at 
south end of Mayacamas Range. 

Mt. Tamalpais, southern Marin Coun- 
ty, overlooking the Golden Gate. 

Napa Range, or Napa Mountains, the 
range west of Napa Valley. 

Napa Valley, lying between the Mt. 
Hood Range and the Napa Range. 

North Coast Ranges, the ranges north 
of San Francisco Bay as far as the 
Siskiyous. 

Point Reyes, peninsula on the Marin 
coast, farmed by Tomales and 
Drake’s bays. 

Sacramento Valley, north arm of the 
Great Valley. 

San Carlos Range, the inner South 
Coast Range from Panoche Pass 
south to Warthan Creek. 

San Joaquin Valley, south arm of 
the Great Valley. 

GLOSSARY 

Acaulescent, apparently stemless, the 
leaves all borne at the surface of 
the ground and the flowers ses- 
sile or borne on a scape. (See 
Caulescent. ) 

Accessory, something additional. 
Accrescent, increasing in size or 

length with age, as the calyx or 
pedicel after flowering. 

Accumbent, said of ecotlyedons with 
edges lying against the caulicle. 

Acerose, with a sharp slender point 
like a needle. 

GEOGRAPHICAL INDEX. 

Santa Cruz Mountains, the 
from Pajaro River north 
San Mateo County to the Sar 
no Hills. 

Seaward or Outer Coast Range 
range next the ocean; applied 
especially to the seaward 
Coast Range. ™ 

Sierra Nevada, the main un 
axis on the eastern side of | 
Great Valley, south to Tehachapi 
Pass and north to Pitt River 

Maria River). 
Southern California, a definitely de- 

fined portion of California, inelud- 
ing the eight counties south of 
Tehachapi, namely, Santa Barbara, — 
Ventura, San Bernardino, Los An- 
geles, Orange, Riverside, San Diego 
and Imperial. The phrases ‘‘ northern 
California’’ and ‘‘central Califor- — 
nia’’ are, however, not geographi-— 
cally definite terms. 

Vaca Mountains, range on west side 
of the lower Sacramento Valley — 
from Putah Pass south to near 
Suisun. 

Yollo Bolly Range, the inner North 
Coast Range from Snow Mountain | 
north to the Bully Choop Moa 
tains. 

é 

Achene, a dry indehisecent 1-seeded 7 
fruit. 

Acorn, fruit of the Oak. 
Acuminate, tapering gradually to the 

apex. 
Acute, with a sharp point. : 
Adherent, growing fast to or united . 

with another body or organ of a 
different kind. 3 

Adnate, growing fast to; literally, — 
born united to another body. 

Alternate leaves or branches, only one 
from each node. 



GLOSSARY. 

Amplexicaul, said of a leaf with the 
base clasping the stem. 

Ancipital, two-edged. 
Androgynous, having both staminate 

and pistillate flowers in the same 
cluster. 

Annual, a plant flowering and fruit- - 
ing in the first year or season and 
then dying. 

Annular, having the form of a ring, 
ring-like. 

Anterior, the side in front; in an 
axillary flower, the side away from 
the axis; lower, inferior. 

Anther, the sae or sacs containing the 
pollen, the essential part of the 
stamen. 

Anthesis, the period during which 
a flower is expanded, the stigma re- 
ceptive and the anthers shedding 
pollen. 

Antrorsely, directed forward. 
Apetalous, without petals. 
Apiculate, ending in a short-pointed 

tip. 
Appendage, any 

superadded part. 
Appressed, flattened or pressed against 

another body but not united with 
it; hairs lying flat on leaves are 
appressed. 

Approzimate, standing or borne close 
or near together. 

Aquatic, living or growing in water; 
an ‘‘aquatic plant’’ may be wholly 
submersed or with only the base 
in water. 

Arcuate, moderately curved. 
Areola, an area with a distinct or 

raised boundary; the spaces be- 
tween the reticulations or veins: 
in Compositae the disk or circle at 
the summit of the achene where sat 
the corolla. 

Aril, an appendage of a seed growing 
at or about the hilum or summit 
of the funiculus; arillate, furnished 
with an aril. 

Aristate, furnished with an arista or 
awn, like the beard or bristle of 
Barley. 

Articulation, a 

supplementary or 

~ 

joint; articulated, 
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jointed or furnished with joints; 
where the stem or organ separates 
or is inclined to do so. 

Ascending, rising gradually upwards. 
Assurgent, rising or curving upwards. 
Attenuate, gradually narrowed or pro- 

longed. 
Auricled, with ear-like lobes at base; 

auriculate. 
Awn, a bristle, 

Barley. 

Awned, provided with a bristle. 
Awil, the angle between a leaf and 

stem. 
Axile, referring to or borne on the 

axis. 
Avillary, borne or occurring in an 

axil. 
Axis, the stem or longitudinal or cen- 

tral support on which parts or or- 
gans are arranged; a central line. 

Baccate, of the nature of a berry, 
berry-like or pulpy. 

Banner, the upper petal in a papilio- 
naceous, or pea, flower. 

Barbed, furnished with sharp rigid 
refiexed points, like the barbs of a 
fish-hook. 

Barbellate, beset with short — stiff 
hairs; barbellulate, the diminutive. 

Berry, a fleshy indehiscent fruit, 
formed from a single superior or 
inferior ovary. 

Bi-, a prefix to Latin words, two or 
twice. 

Bifid, 2-cleft to the middle or there- 
abouts. 

Bilabiate, a synsepalous calyx or 
sympetalous corolla cleft into two 
divisions, with an upper (superior 
or posterior) lip and a lower (in- 
ferior or anterior) lip; 2-lipped as 
the corolla of Sage or of Mimulus. 

Bilamellate, of two plates or lamellae. 
Bipinnate, twice pinnate. 
Blade, the flat expanded portion of a 

leaf; said also of the broad por- 
tion of a petal, especially when it 
possesses a petiole-like base or 
claw. 

Bloom, said when leaves and fruit are 

like the beard of 
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whitened with a fine powder or dust. 
(See Glaucous. ) 

Bract, the modified or much reduced 
leaf of a flower-cluster; in Gra- 
mineae, the modified leaf subtend- 
ing a spikelet; leafy-bracted, in 
Compositae, with accessory or foli- 
ose bracts to the head outside the 
involucre, 

Bracteate, 
bracts. 

Bractlet, the small modified leaf sub- 
tending a flower or inserted on the 
pedicel, in Gramineae the lower of 
the two modified leaves subtending 
an individual flower. 

Bud, the youngest or formative por- 
tion at the end of a stem. 

Bulb, cluster of storage leaves set 
closely on a short stem axis and 
forming an underground organ. 

Bur, a fruit covered with prominent 
spines. 

Caducous, dropping off very early as 
compared with other parts; the 
calyx in the California Poppy falls 
when the flower opens. 

Caespitose, said of stems when borne 
on the same stock in a close tuft. 

Callous, with hardened and often 
smooth tissue or protuberances. 

Callus, the tough often hairy swelling 
at base of the bractlet and palet 
in grasses. 

Calyculate, said of the short bracts 
which occur at the base of the in- 
volere proper in some Compositae 
and so imitate an exterior involu- 
ere. 

Calyx, the outer, usually green, whorl 
of the flower. 

Campanulate, bell-shaped. 
Canescent, grayish white or hoary, the 

surface covered with fine white 
hairs. 

Capillary, like a hair. 
Capitate, gathered or collected into a 

head, or head-like. 
Capsule, a dry dehiscent seed-vessel 

composed of more than one earpel. 
Carinate, having a keel, sharp ridge, 

or carina. 
Carpel, a simple pistil (which is typi- 

possessing or bearing 

GLOSSARY, 

cally 1-celled, with one pli enté 
one style, and one stipe 
of the elements of a Gol 
pistil; also applied to a simple 
til when mature or to one of 
parts of a compound pi 
splits up when it is ripe. 
number of carpels composi a 
compound pistil may be determi 
from the number of styles or s 
mas, ‘or, if these are blended, by 
number of cells in the ovary, or, if 
but one cell, by the number | of 
placentae. Ae 

Cartilaginous, firm and tough Til a. 
cartilage. . 

Caruncle, an excrescence or process at 
the hilum in certain seeds. oy M 

Catkin, a sealy spike or ament, as i 
thé Willow or Oak; ; in the Conife 
applied to the staminate and ovu- 
late clusters. 7 

Caudate, bearing a_ slender tail-like 
body or appendage. 

Caulescent, having a distinet leafy 
stem above ground; plants with rad- 
ical leaves and flowers on a scape © 
are called acaulescent. a 

Caulicle, the stem in an embryo. Vee 
Cauline, pertaining to or borne on a | 

stem, as cauline leaves. ot 
Chamise, an individual but more par- 

ticularly a colony of Adenostoma 
fasciculatum. (See General Index.) 4 
Also spelled Chamisal and Chamiso. __ 

Chaparral, collective term referring to- 
the colonies of thorny or rigid 
shrubs growing on mountain slopes. 
(See General Index.) 

Chartaceous, having the thickness or ; 
texture of writing paper; most 
leaves are chartaceous. 

Choripetalous, petals distinet and free 
from each other; not united even 
at base. 4 

Chorisepalous, sepals distinet and fre. 
from each other. 

Ciliate, having the margin bordered 
with a row or rows of hairs; cilio- 
late, the diminutive. 

Cinereous, of ashy hue. 
Circiniate, rolled into a coil from the 

tip. 



GLOSSARY. 

- Circumscissile, splitting at the middle 
with the upper part falling away 
like a lid. 

Clavate, narrow but tapering gradu- 
ally and regularly upward like a 
elub; clavellate, the diminutive. 

Claw, the narrow or petiole-like base 
of a petal. 

Cleft, with sharp lobes, usually about 
to the middle. 

Coma, a tuft of hairs; comose, fur- 
nished with a coma. 

Commissure, the plane by which the 
flattened faces of the two carpels 
in Umbelliferae cohere. 

Complete, said of a flower which has 
all the four circles, sepals, petals, 
stamens, and pistils. 

Complicate, folded upon itself. 
Compressed, flattened on the sides or 

laterally: compressed pod in Cruci- 
ferae, flattened parallel to the par- 
tition; compressed achenes in Com- 
positae, flattened contrary to the 
plane of the bract; compressed fruit 
in Umbelliferae, flattened parallel 
to the plane of the commissure. 
(See Obcompressed.) 

Concolorous, of one color. 
Conduplicate, folded flat so that the 

folds or sides lie face to face. 
Connate, united from the beginning 

(born united). 
Connective, the portion of a stamen 

connecting the two cells of an 
anther. 

Connivent, lightly joined or sticking. 
Contorted, bent or twisted on itself or 

out of the usual position. 
Convolute, rolled inwards from one 

side-to the other. 
Cordate, heart-shaped with the notch 

at the base. 
Coriaceous, leathery in texture and 

stiffness. 
Corm, a thickened or globose fleshy 

stem base, underground and some- 
times called a solid bulb. 

Corolla, the circle of petals in a 
flower, found outside the stamens 
and within the calyx. 

Corymb, pedicels of unequal length, 
the lower longer so as to form a 
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flat-topped cluster; corymbose, in 
corymbs. 

Costate, ribbed. 
Crenate, with rounded or blunt teeth; 

crenulate, the diminutive. 
Crustaceous, shell-like. 
Cucullate, hood-shaped, cowled. 
Cuneate, widening gradually and reg- 

ularly upwards from a_ pointed 
base; wedge-shaped. 

Cuspidate, tipped with a cusp or short 
hard point. 

Cyme, a flower cluster in which the 
terminal or central flower blooms 
first; cymose, after the manner of 
a cyme. 

Deciduous, falling when ripe or after 
the function has been performed; a 
corolla is deciduous when it falls 
after anthesis; deciduous trees shed 
their leaves in autumn. 

Declined, curved downward or for- 
ward. 

Decompound, 

pounded. 
Decumbent, lying on the ground but 

tending to rise at the end. 
Decurrent, where the edge of the leaf 

runs down on the stem forming lines 
or wings. 

Decussate, opposite but each pair 
placed at right angles or over the 
intervals of the pair above or be- 
low. 

Deflered, bent abruptly downward. 
Deltoid, triangular with equal sides. 
Dentate, toothed with the teeth stand- 

ing directly outward. 
Denticulate, dentate with fine teeth. 
Di-, a prefix to Greek words, two or 

twice. 
Diadelphous, stamens united into two 

sets. 
Dichotomous, branching or forking 

with the two divisions nearly equal. 
Didymous, twin, found in pairs. 
Didynamous, said of stamens in 2 

pairs with one pair shorter than 
the other. 

Digitate, parted or divided like the 
fingers of a hand. 

Dilated, widened or broadened, ap- 
plied to flattened or wing-like struc- 

several times  com- 
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tures; dilatation, that which is di- 
lated. 

Dioecious, with stamens and pistils in 
different flowers on different plants. 

Discoid, disk-like; without ray-flow- 
ers, 

Disk, a development of the receptacle 
at or around the base of the ovary; 
in Compositae, the tubular corollas 
of the receptacle as distinct from 
the ray. 

Dissected, several times cleft into 
small segments. 

Distichous, in 2 ranks or rows. 
Distinct, parts in the same cirele not 

united; as ‘‘stamens  distinet,’’ 
separate from each other. 

Divaricate, widely divergent. 
Divided, cleft about to the base, or 

to midrib. 
Dorsal, relating to or borne along the 

back. 
Emarginate, with a sharp notch at 

apex. 
Emersed, growing up out of or raised 

above the water. 
Endosperm, starch or other reserve 

food stored with the embryo in the 
seed. 

Entire, margin not toothed or in- 
dented. 

Equilateral, equal sided, or with the 
same number of parts on a side; 
a pinnate leaf is equilateral when 
it has the same number of leaflets 
on each side of the rachis. 

Equitant, astride, as if riding, like 
the leaves of Iris. 

Erose, gnawed on the edge; erosulate, 
the diminutive. 

Exserted, protruding beyond the sur- 
rounding organ; exserted stamens 
protrude beyond the corolla; an ex- 
serted corolla protrudes beyond the 
calyx. 

Exstipulate, without stipules. 
Extrorse, turned outward. 
Falcate, sickle-shaped. 
Fascicle, a close cluster or bundle of 

roots, stems, leaves or flowers. 
Favose, with honey-combed surface. 
Fenestrate, with transparent areas or 

window-like openings, 

3 on 
. & * ke 

GLOSSARY. 

Fertile flower, one contai 
til capable of producing 
good seed; fertile stamen, t 
containing pollen. ee 

Fid or fidus, terminations n 
cleft or lobed; 3-fid means— 

Filament, a thread, in case of ; 
men the stalk supporting the a: 

Filiform, thread-like. ; 
Fimbriate, fringed; fimbritate, the 

diminutive. 

Fistulous, hollow. eee 
Flabellate, fan-shaped. - ’ 
Flezwous, more or less zigzag. — 4 
Floccose, bearing locks or tuft ts of 

hair or wool. ae 
Foliaceous, leaf-like. : 

Foliolate, having leaflets; 3- foliolz 
with 3 leaflets, ete. oot 

Follicle, a dehiscent seed-vessel der ip ss 
from a single carpel, as a pod hy 
Larkspur. : 

Free, not united to another oresa ; 
especially when one circle of the — 
flower is not united to another 
circle. ; <> 

Fruit, the matured or ripened ovary 
with all its appendages or acces- 
sory parts as well as contents. = 

Fruticose, relating to a _ shrub; — 
shrubby. ann 

Fruticulose, diminutive of fruticose; — 
relating to a little shrub, as Bryan- — 
thus breweri. — 

Fugacious, very promptly falling off — 
or lasting but a short time. Be 

Fulvous, tawny. ‘ 
Funiculus, the stalk on which the. 

ovule is borne in the ovary. 
Fusiform, thickest at or above or be- — 

low the middle and tapering more or 
less to each end. 

Galea, the long or helmet-like opieea 
lip in the Mint and Figwort fami- 
lies; galeate, having a galea. is: 

Geminate, twin, in pairs, two side 
by side. | 

Geniculate, bent abruptly, like a o. 3 
Gibbous, swollen or distended on one- 

side. Ne 
Glabrate, somewhat glabrous or becom- 

ing glabrous. 

te 
destons 



GLOSSARY. 

_ Glabrous, bald, not hairy. 
Glandular, bearing glands, or hav- 

ing a surface which exudes a sticky 
or viscid liquid. 

Glaucescent, somewhat glaucous or be- 
coming so. 

Glaucous, whitened with a bloom. 
Globose, rounded, more or less spher- 

ical. 
Glomerate, compacted into a close 
cluster. 

Glomerule, a compacted or condensed 
head-like cyme. 

Glumaceous, like the glume (bract) 
of grasses, thin but firm. 

Glutinous, with a sticky exudation. 
Granulate, bearing granules or grain- 

like bodies. 
Gynobase, an elevation or process of 

the receptacle bearing the carpels 
or nutlets. 

Gyno-dioecious, having flowers on one 
plant pistillate, on another perfect. 

Gyno-monoecious, having perfect and 
pistillate flowers on the same plant. 

Habit, mode of growth, general as- 
pect or hue of a plant. 

Halophyte, a plant growing in salty 
soils or alkaline soils, mostly suc- 
culent plants with thick or small 
leaves; the Pickleweed, Atriplex 
and Kern Greasewood are typical 
halophytes. 

Head, said of flowers in a globose 
cluster, being sessile and collected 
at the same point on the peduncle. 

Herb, a plant without woody stem or 
parts, at least above ground. 

Herbaceous, like an herb in appear- 
ance or habit, or in texture or 
color, as herbaceous sepals, mean- 
ing green or leaf-like. 

Herbage, the vegetative parts (stems 
and leaves) produced in the season, 
not including the flowers or fruit. 

Hispid, with stiff or rigid hairs. 
Hispidulous, minutely hispid. 
Hooded, said of an organ which is 

curved or concave at the top like a 
hood. 

Hyaline, transparent, translucent. 
Hydrophyte, a plant adapted to live 

in water or very wet soil, chiefly 
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characterized by a thin epidermis, 
reduction or absence of roots and 
reduction of the vascular system as 
in the Pond Lilies, Pond Weeds and 
Duck Weeds, or by succulence as in 
Arrow Head, or by tall unbranched 
stems with narrowly linear leaves, 
or leafless as in the Bulrushes and 
Sedges. 

Hypogynous, inserted on the recepta- 
cle, with the parts of the flower un- 
der or free from the pistil. 

Imbricate, overlapping like the shin- 
gles on a roof so as to cover or. 
break joints. 

Immersed, growing wholly under wa- 
ter. 

Incised, cleft or cut irregularly and 
sharply. 

Included, not protruding beyond the 
surrounding organ; included sta- 
mens do not protrude beyond the 
corolla. 

Incomplete, said of a flower which has 
not all of the four circles. 

Incumbent, said of cotyledons when 
the back of one of them lies against 
the caulicle. 

Indefinite, variable or uncertain in 
number, numerous. 

Indehiscent, said of fruits or pods 
which do not split open. 

Indigenous, native to the region. 
Indument, with a close pubescence or 

coat of hairs. 
Induplicate, with the tips turned in. 
Indurated, hardened or becoming 

tough. 
Inequilateral, not equilateral, which 

see. 
Inferior, growing or placed below; in- 

ferior ovary, one more or less at- 
tached to or united with the calyx; 
inferior stamens or lip of corolla, 
i. €., with the stamens or lip on the 
lower side of the flower. 

Inflated, distended or bladdery. 
Inflexed, bent or turned abruptly in- 

ward. 
Inflorescence, a flower-cluster, or in 

particular the mode of arrangement 
of the flowers in a cluster. 

Innate, borne on the apex. 
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Innovations, in Gramineae, barren Littoral, growing near or under the 
shoots. influence of the sea. . ee 

Inserted, attached to or growing upon. 
Internode, the portion of the stem 

between two nodes. 
Interrupted, not continuous and reg- 

ular. 
Introrse, turned inward. 
Involucel, a secondary involucre, as 

that of an umbellet; a circle of 
bractlets. 

Involucre, a circle of bracts subtend- 
ing a flower cluster; involucrate, 
provided with an involucre. 

Involute, rolled inwards from both 
sides. 

Irregular, the parts not of the same 
size and shape. 

Keel, a longitudinal central ridge on 
the back of an organ, like the keel 
of a boat; the two lower petals of a 
pea-like flower which are joined into 
a keel-like body. 

Lacerate, irregularly but not neces- 
sarily deeply cleft or torn. 

Laciniate, cut or slashed into narrow 
divisions. 

Lamellate, composed of thin plates. 
Lanate, densely woolly. 
Laz, loose. 
Leaflet, one of the divisions of a com- 

pound leaf. 
Legume, a 1-celled seed vessel, com- 

posed of a single carpel, which 
dehisces by both the ventral and 
the dorsal sutures into two valves. 

Lenticular, shaped like a lens. 
Ligneous, hard and woody. 
Ligule, strap-shaped body such as the 
ay in the Sunflower Family; in 
Gramineae the exserted portion of 
the hyaline membrane lining the 
sheath. 

Limb, a border, the blade of a petal or 
the spreading part of a sympeta- 
lous corolla. 

Line, */y. of an inch. 
Linear, very narrow, with parallel 

sides; 4 or 5 or more times as 

long. 
Lip, one of the two divisions of a bila- 

biate corolla or calyx, (See Bila- 
biate. ) 

Lobe, a division of an organ, a : 
cially one which is rounded; leaf. 
lobes are usually not deep; ‘eaves 
may be lobed, parted or divided de- — ; 
pending upon the depth of division. — x 
(See Parted and Divided.) 2% a 

Loculicidal, a capsule splitting longi- 
tudinally into the backs of the ty 
cells. oe 

Lodicules, in Gramineae, minute hya- 
line scale-like organs at the base d 
of the stamens, whose function is 
the opening of the floral envelope _ 
at anthesis. 

Lunate, crescent-shaped. > 
Lyrate, shaped like a lyre, the ter- 

minal lobe of the leaf large and 
rounded with the lower pairs — 
smaller. ' 

Mammaeform, breast-shaped or bear- 
ing breast-shaped prominences. 

Marcescent, withering but persistent, 
not falling off. 

Maritime, growing on the sea-coast. 
Membranous, or membranaceous, thin, 

soft, and more or less pliable like an 
animal membrane. 

Merous, parts or members; used in 
compounds, as 5-merous, having 95 
parts. 

Mesophyte, a common type of plant 
growing under the most favorable 
conditions of soil and moisture, — 
characterized as a whole by a lack 
of special adaptations and by a 
great and diverse development of 
the leaf surface; Maples, Alders, 7 
and Mustards are typical meso- 
phytes. 

Monadelphous, stamens united into 

of beads. 
Monoecious, with stamens and pistils 

in separate flowers on the same 
plant. 

Montane, of or growing in the moun- 
tains. , 

Mucronate, tipped with a mucro or j 
sharp but rather soft point; mucro- 
nulate, the diminutive. 

one set . 
Moniliform, like a necklace or string 

. 

: 
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Multicipital, with many stems from 
one root-crown. 

Muricate, bearing rough and rather 
sharp excrescences. 

Muriculate, diminutive of muricate. 

Naked, destitute of covering or ap- 
pendages; naked head, without 
foliaceous or other bracts surround- 
ing or concealing the involucre or 
head; naked stem, scape or inflor- 
escence, leafless; naked flower, one 
without perianth. 

Nate, termination meaning divided, as 
2-nate, 3-nate. 

Nerve, simple or unbranched vein, a 
slender or secondary rib. 

Neutral, said of a_ flower having 
neither stamens nor pistils or at 
least without functional ones. 

Nigrescent, becoming blackened. 
Node, the place on a stem where a 

leaf is borne. 
Nut, an indehiscent fruit with a hard 

firm wall, resulting from a com- 
pound ovary. 

Nutlet, a diminutive nut, applied to 
a fruit derived from a simple ovary, 
or to a compound ovary’ which 
splits up at maturity. 

Obcompressed, flattened on the an- 
terior and posterior sides or fore 
and aft, instead of laterally or side- 
wise; obcompressed pod in Cruci- 
ferae, flattened contrary to the par- 
tition. 

Obcordate, inverted heart-shaped, with 
the notch at the apex. 

Oblique, unequal-sided, as in leaves 
which are larger on one side than 
the other. 

Oblong, two or three times longer 
than broad and with nearly parallel 
sides, or somewhat tapering to each 
end from the middle. 

Obsolete, imperfectly or scarcely at 
all developed, or abortive; e.g., the 
lower lip of a calyx is obsolete 
when it is obscure or not very dis- 
tinctly developed. 

Obtuse, blunt or rounded. 
Opposite leaves or branches, two from 

each node, proceeding from opposite 
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sides of the stem; ‘‘stamens op- 
posite petals,’’ when the stamen is 
set before the petal; ete. 

Orbicular, round or roundish. 
Orthotropous ovule, a straight ovule, 

one not inverted on its stalk. 
Ovule, the body in the ovary which 

becomes a seed; ovulate, bearing 
ovules. 

Palate, the lower side of the throat 
in a bilabiate corolla. 

Palea, chaff-like pappus borne on the 
achenes of the Sunflower Family; 
in the Grass Family the upper of 
the two modified leaves subtending 
an individual flower. 

Palmate, with the divisions or sinuses 
of the leaf pointing to the petiole; 
palmately compound, with the leaf- 
lets all borne at the apex of the 
common petiole. 

Palmatifid, cleft so as to resemble 
the outstretched fingers of the hand. 

Paludose, palustrine, living in a marsh 
or swamp. 

Panicle, a compound flower cluster, a 
raceme, spike or corymb which is 
compounded by branching. 

Papillate, bearing minute 
shaped protuberances. 

Pappus, the modified calyx-limb borne 
on the achenes of the Sunflower 
Family, usually occurring as bris- 
tles, naked or plumose hairs, scales 
or chaff. 

Parietal, referring to or borne on the 
wall or sides of an organ. 

Parted, cleft to below the middle. 
Pectinate, cleft into closely set divi- 

sions like the teeth of a comb. 
Pedate, palmately divided with the 

lateral divisions 2-cleft, thus resem- 
bling a bird’s foot; pedately, in 
a pedate manner. 

Pedicel, stalk or stem of a flower in 
a flower cluster; pediceled, having 
a pedicel. 

Pedicellate, having or possessing a 
small or short pedicel. 

Peduncle, stalk or stem of a flower or 
flower cluster; pedunculate, having 
a peduncle. 

Peltate, round, with stalk or petiole 

nipple- 
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attached on the under side at the 
middle. 

Penicillate, with a tip or eluster of 
fine hairs or bristles. 

Perfect, having both stamens and pis- 
tils in the same flower. 

Perfoliate, where a stem seems to pass 
through or pierce a leaf. 

Perianth, the floral envelopes, inelud- 
ing both calyx and corolla when 
both are present; applied here 
chiefly to those flowers in which 
there is no marked differentiation 
into calyx and corolla. 

Perigynous, inserted on the calyx. 
Persistent, falling away very tardily 

or not at all. 
Personate, when the bilabiate corolla 

has a very prominent palate or 
elevation in the throat. 

Petal, one of the parts or divisions 
of a corolla, usually colored. 

Petiolate, having a petiole. 
Petiole, the stalk of a leaf. 
Petiolule, the stalk of a leaflet. 
Pilose, with long soft hairs. 
Pinnate, with the leaflets arranged 

along each side of a common peti- 
ole. 

Pinnatifid, cleft in a pinnate manner. 
Pistillate, provided with or contain- 

ing a pistil or pistils, but no sta- 
mens; fertile; said of a flower or 
a plant. 

Placenta, that particular portion of 
the ovary wall which bears the 
ovules; it is sometimes strongly 
differentiated; axile placentae are 
borne on the axis of the ovary or 
fruit; parietal placentae on the 
walls of the ovary or fruit. 

Plaited. See Plicate. 
Plane, flat and even, without eleva- 

tions or depressions; opposed to 
coneave, convex, revolute, ete. 

Plicate, folded into lengthwise plaits 
or folds. 

Plumose, finely and abundantly 
branched, like a plume. 

Pod, general term for any dry fruit 
which splits open; strictly a legume 
or follicle. 

Polygamous, having perfect, pistillate 

GLOSSARY. 

and staminate flowers or 
individual (polygamo-mot 
or on different individuals 
gamo-dioecious). ’ 

Posterior, the side behind, in 
lary flower the side next to om 
superior. 

Prickly, armed with prickles or | 
sharp hard outgrowths of the F 
derms of leaves or stems. 

Prismatic, shaped like a prism, with 
flat faces separated by angles. 

Proliferous, bearing supplementary 
flowering branches or shoots from — 
or near the summit or from the in- 
florescence, which surpass the ste em 
or inflorescence. 

Prostrate, lying close along the 
ground. ‘oe 

Proterandrous, the anthers of a 
fect flower dehiscing before toll 
stigma is receptive; proterogy aaa 
the reverse condition. 

Puberulent, minutely pubescent. < 
Pubescent, clothed with hairs, sg 

cially soft or downy hairs. 
Punctate, dotted with point-like de 

pressions. 
Pungent, terminating in a oan 

sharp or prickly point. tes 
Pustulate, dilated like a blister, 
Quinate, borne in or divided into fives. — 
Raceme, a flower cluster in which the | 

flowers are borne along the peduncle — 
on pedicels of nearly equal length 

Racemose, like a raceme. 
Rachilla, in Gramineae, the axis of a 

spikelet, on which the bractlets and — 
paleae, with their enclosed flowers, 
are borne. 

Rachis, the axis of a spike or raceme, 
the prolongation of the pedunele 
through the flower cluster; the axis 
or midrib of a compound leaf or 
prolongation of the petiole; in Gra- 
mineae the main axis and branches 
of an inflorescence, on which the 
spikelets are borne, 

Radiate, arranged around or spreading 
from a common center; bearing — 
rays. 

Radical, leaves are called radical 
when inserted so closely to the base- 

the — 

4s 

4 ‘ 
< - 
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of the stem as to appear to come 
from the root; or when arising from 
a rootstock or other underground 
organ. 

Rameal, borne on the branches. 
Ranks, successive rows. 
Ray, in the Parsley Family, one of 

the primary branches of an umbel; 
ray in the Sunflower Family, one of 
the marginal flowers bearing a ligu- 
late corolla. 

Receptacle, in a flower, that portion of 
the stem on which the sepals, petals, 
stamens and pistils are borne; in 
an inflorescence it is the axis or 
abbreviated stem on which the 
flowers are borne, as the axis of 
the head in the Sunflower Family. 

Reflexed, turned downward or back- 
ward. 

Regular, the parts in a ecirele having 
the same size and shape. 

Reniform, kidney-shaped. 
Repand, with slightly uneven mar- 

gin. 
Reticulated, with a network; netted. 
Retrocurved, curving backward. 
Retrorse, turned or pressed backward. 
Retuse, with a broad shallow notch. 
Revolute, rolled backward from each 

side. 
Rhombic, quadrangular but the lateral 

angles obtuse. 
Rib, a primary vein of a leaf. 
Rootstock, prostrate or underground 

root-like stem, sending up from sea- 
son to season herbaceous’ shoots 
and bearing roots on the under side. 

Rostrate, with a beak or spur; nar- 
rowed into a slender process; ros- 
tellate, the diminutive. 

Rosulate, said of radical leaves spread- 
ing in a circle or rosette on the 
ground. 

Rotate, wheel-shaped; spreading flat 
or horizontally and circular in out- 
line. 

Rudiment, an imperfectly developed 
organ, a vestige. 

Rugose, having wrinkles or rugae; 
rugulose, finely wrinkled; rugulae 
fine wrinkles. 

Runcinate, sharply incised with the 
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teeth or incisions turned downward. 
Runner, a slender prostrate stem root- 

ing, more or less, at the nodes. 
Sagittate, shaped like an arrowhead. 
Salient, projecting prominently, in an 

isolated manner, beyond the main 
body or series. 

Samara, an indehiscent winged fruit 
like the key of a maple. 

Saprophyte, living upon dead organic 
matter and thus destitute of chloro- 
phyll. 

Scabrid, slightly scabrous. 
Scabrous, rough to the touch; scabru- 

lose, minutely scabrous. 
Scale, a small thin body, not at all or 

little green, commonly glabrous; in 
Gramineae minute organs at the 
base of the stamens. (See Lodicule.) 

Scape, a leafless flower-bearing stem 
arising from the ground. 

Scarious, thin, dry and not green. 
Scorpoid, said of a 1-sided inflores- 

cence which is circinately coiled in 
the bud. 

Scrobiculate, marked with numerous 
small depressions. 

Scurf, small, bran-like scales on the 
stem or leaves. 

Secund, inserted on (or turned to) 
one side of the stem. 

Sepal, a leaf or division of the calyx. 
Septal, relating to a septum. 
Septicidal, a capsule splitting _ be- 

tween the partitions of the cells. 
Septum, a partition in an ovary or 

fruit. 
Sericeous, silky with straight 

hairs. 
Series, successive rows. 
Serrate, toothed or saw-like, with the 

teeth turned forward or upward. 
Sessile leaf, leaf without a petiole 

and the blade seated directly on the 
stem; sessile ovary, one without a 
stipe. 

Set, a cluster or collection of organs 
of the same kind. 

Setaceous, bristle-like. 
Setose, beset with bristles; setulose, 

the diminutive. 
Sheath, where the base of the blade 

or expanded petiole completely en- 

soft 
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closes or sheathes the stem for some 
distance above the node. 

Silicle, a short silique not much 
longer than wide; sometimes inde- 
hiscent. 

Silique, a 2-celled capsule, several 
times longer than wide, the valves 
splitting from the bottom and leav- 
ing the placentae with the false 
partition stretched between. 

Simple, unbranched or without bran- 
ches; simple leaf, the blade com- 
posed of one piece; simple pistil, 
of one carpel. 

Sinuate, with a recessed margin. 
Sinus, with a recess or indentation, 

literally a bay. 
Smooth, not rough; opposed to sca- 

brous, echinate, ete. Cf. Glabrous. 
Sordid, of a dull white or dirty hue. 
Spadix, a spike with a fleshy axis. 
Spathe, a bract enclosing a flower 

cluster. 
Spicate, in the form of a spike; spike- 

like, especially when flower clusters 
are arranged spicately. 

Spike, a flower cluster in which the 
flowers are sessile and more or less 
densely arranged along a common 
peduncle. 

Spikelet, a secondary spike; the 
flower-cluster of Grasses. 

Spine, a sharp-pointed hard woody 
organ; homologous with a leaf; 
spinescent, ending in a spine or 
sharp rigid point; spinose, fur- 
nished with spines or of a spiny 
character; spinulose, the diminu- 
tive. 

Spur, a slender and hollow extension 
or prolongation of some part of a 
flower, as the petal of a Columbine 
or calyx of a Larkspur. 

Squama, a scale; squamate, scale- 
like; squamella, a diminutive scale; 
squamellate, like a little scale. 

Stamen, one of the male organs of 
the flower. 

Staminate, bearing or containing sta- 
mens but no pistils; sterile; said 
of a flower, flower cluster or plant. 

Staminodium, a sterile stamen, usually 
one in which the anther is wholly 

\ 
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obsolete and the filament much de 
veloped or dilated. 

Stellate, with rays like those of a 
star, star-shaped. 

Sterile, barren; a stamen without an-— 
ther or an anther without pollen; a 
flower without a pistil or with im- 
perfect pistil; ovary without good — 
ovules. 

Stigma, the receptive part of the style 
which secretes a sticky or viscid 
substance. 

Stipe, stalk by which the ovary or. 
fruit is raised above the receptacle. 

Stipels, stipules of the leaflet. 
Stipitate, having a stipe. 
Stipules, small supplementary organs 

or appendages of the leaf, borne 
in pairs at the base of the petiole. 

Stolon, a stem or branch bending or 
curving down at tip and there root- 
ing. Cf. Runner. 

Stoloniferous, bearing stolons. 
Striate, marked with longitudinal 

lines, grooves or ridges. 
Strict, close or narrow, closely up- 

right and straight, not spreading. 
Strigose, with straight appressed hairs 

or bristles. 
Strophiole, an appendage near the 

hilum of seeds. 
Style, the contracted or slender por- 

tion of a pistil between the ovary 
and stigma. 

Stylopodium, the enlargement or disk- 
like expansion at the base of the 
style, as in Umbelliferae. 

Sub-, prefix, meaning somewhat, near- 
ly, or below, depending upon the 
context. 

Submerged or submersed, growing un- 
der water. 

Subulate, awl-shaped. 
Succulent, juicy or fleshy. 
Suffrutescent, woody at base, with a 

persistent woody portion above 
ground, but no implication of di- 
minutiveness. Cf. Fruticulose. 

Sulcus, a groove or furrow; sulcate, 
grooved or furrowed. 

Superior, growing or placed above; 
superior ovary, one free from the 
calyx; superior stamens or superior 
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lip of corolla, the stamens or lip 
on the upper side. 

Symmetrical, with the same number 
of parts in each circle throughout 
the flower. 

Sympetalous, petals more or less 
united into one piece, so that one 
ean not be taken away from the 
rest without tearing. 

Synsepalous, sepals 
united. 

Taproot, a single and often strong 
root descending perpendicularly in- 
to the earth. 

Terete, round in the sense of cylin- 
dric. 

Ternate, occurring or divided into 
threes. 

Thorn, a sharp-pointed hard woody 
organ, homologous with a stem. 

Throat, the upper expanded portion 
or orifice of the corolla-tube. 

Thyrse, a close or contracted ovate 
panicle; thyrsoid, resembling a 
thyrse. 

Tomentose, covered with soft or wool- 
ly hairs, 

Torulose, cylindrical but bulging ir- 
regularly at intervals. 

Tri-, a prefix to Latin words, three or 
thrice. 

Trichotomous, forking, with the three 
divisions from the same point and 
nearly equal. 

Trifid, 3-cleft to the middle or some- 
what more or less. 

Tripinnate, thrice pinnate. 
Triquetrous, 3-sided. 
Truncate, cut off squarely at the end. 
Tuber, a thickened fleshy and more or 

less rounded underground stem or 
root. 

more or less 

Tubular, shaped like a tube or hollow 
cylinder. 

Tufted, short, close, and several or 
many together from the same stock. 
(See Caespitose.) 

Turbinate, top-shaped. 
Turgid, distended or inflated. 
Umbel, branches nearly equal and 
proceeding from the same point, 
so as to form a flat-topped flower 
cluster. 

Umbellet, one of the secondary um- 
bels of a compound umbel. 

Umbilicate, depressed in the center. 
Undulate, wavy or wavy-margined. 
Unisexual, flowers containing pistils 

only, or stamens only. 
Urn-shaped, urceolate, globular and 

contracted at the mouth like an urn 
or pitcher. 

Utricle, a 1-seeded carpel with loose 
coat. 

Vein, in a leaf, a branch of a sec- 
ondary rib or nerve. 

Ventral, relating to or borne on the 
face. 

Ventricose, distended or swollen on 
one side and not on another. 

Venulose, having veins. 
Versatile, swinging, turning freely 

on its support. 
Virgate, long, slender and straight, 

like a virga or rod. 
Vitiform, grape-like. 
Xerophyte, a plant adapted to live 

in dry soil, on the desert, in sand 
or on rocky ridges, chiefly charac- 
terized by great thickening of the 
epidermis, condensation of the plant 
body, or reduction of the leaf sur- 
face. Cactus, Buck-brush, Man- 
zanita and Pickeringia are typical 
xerophytes. 

NEW NAMES OF FIRST EDITION 
The following is a list of new names and new combinations, both specific 

and varietal, published in the first edition, with citation of pages to facilitate 
reference. 

AGOSERIS GRANDIFLORA Greene var. 
INTERMEDIA Jepson, p. 500. 

AGROPYRON ARENICOLUM Davy, p. 76. 

The first edition was issued April 16, 1901. 

ALLIUM ATTENUIFOLIUM Kell. var. 
MONOSPERMUM Jepson, p. 120. 
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ALLOCARYA MOLLIS Greene var. VES- 

TITA Jepson, p. 442. 
ALLOCARYA SALINA Jepson, p. 442. 
ANEMONE QUINQUEFOLIA L. var. GRAYI 

(Greene) Jepson, p. 198. 
ANGELICA TOMENTOSA Wats. var. CALI- 

FORNICA Jepson, p. 356. 
ANGELICA TOMENTOSA Wats. var. ELA- 

TA Jepson, p. 356. 
ANTIRRHINUM VAGANS Gray var. BREW- 

ERI Jepson, p. 397. 
ASCLEPIAS CORDIFOLIA (Benth.) Jep- 

son, p. 384. 
ASTER CHILENSIS Nees var. INVENUS- 

TUS Jepson, p. 566. 
ASTER CHILENSIS Nees var. 

Jepson, p. 566. 
LENTUS 

ASTER CHILENSIS Nees var. MEDIA 
Jepson, p. 566. 

ASTER CHILENSIS Nees var. SONOM- 
ENSIS Jepson, p. 567. 
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Jepson, p. 224. 

ATRIPLEX CORONATA Wats. var, VER- 
NA Jepson, p. 179. 

ATRIPLEX SPICATA Wats. var. LAGU- 
NITA Jepson, p. 179. 

BIDENS CHRYSANTHEMOIDES Michx, 
var. NASHII Jepson, p. 544. 

BLEPHARIPAPPUS GLANDULOSUS Hook. 
var. HETEROTRICHUS Jepson, p. 536. 

BOISDUVALIA CAMPESTRIS Jepson, p. 
330. 

BOISDUVALIA DENSIFLORA Wats. var. 
MONTANUS Jepson, p. 330. 

BOLELIA CONCOLOR Greene var. TRICOL- 
or Jepson, p. 481. 

CALOCHORTUS PULCHELLUS Dougl. var. 
AMABILIS Jepson, p. 113. 

CASTILLEIA PARVIFLORA Bong. var. 
DOUGLAS Jepson, p. 412. 

CASTILLEIA SPIRALIS Jepson, p. 412. 
CEANOTHUS PURPUREA Jepson, p. 258. 
CENTROMADIA PUNGENS Greene var. 

PARRYI Jepson, p. 532. 
CHRYSOPSIS OREGANA Gray var. RUDIS 

Jepson, p. 558. 
CIRSIUM ANDREWSII 
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CIRSIUM BREWERI (Gray) Jepson, p. 

507. 

(Gray) Jepson, 
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CIRSIUM CALIFORNICUM — (Gri ry) J 
son, p. 508. — ae 

CIRSIUM CALLILEPE (Grosne ‘ 
p. 507. 4 1, 

CIRSIUM COULTERI (Gray) Jepson, p. 
508. 

CIRSIUM CRASSICAULE (Greene) . 
son, p. 506. 

aap FONTINALE (Greene) ae n, 
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CIRSIUM HYDROPHILUM (Greene) Je 
son, p. 507. 
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OBOVATA Jepson, p. 565. ~ : 
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ELYMUS ANGUSTIFOLIUS Davy var. — 
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ELyMus GLAuCUS Buckl. var, MAXI- 

MUS Davy, p. 79. 
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ELYMUS PUBESCENS Davy, p. 78. 
ERAGROSTIS MINOR Host. var. MEGA- 

STACHYA Davy, p. 60. “5 
ERICAMERIA ERICOIDES (Less.) Jep- 

son, p. 559. 
ERIGERON INORNATUS Gray var. BIO- 

LETTIL Jepson, p. 569. 

var. JEP- 
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ERIOGONUM WRIGHTII 

TRACHYGONUM Jepson, p. 154. 
ERIOPHYLLUM IDONEUM Jepson, p. 

524, 
ERIOPHYLLUM LANATUM (Pursh) 

Forbes var. GRANDIFLORUM (Gray) 
Jepson, p. 524. 

ERODIUM MACROPHYLLUM H. & A. 
var. CALIFORNICUM Jepson, p. 247. 

ERYNGIUM CALIFORNICUM Jepson, p. 
343. 

ESCHSCHOLTZIA CALIFORNICA Cham. 

var. AMBIGUA Jepson, p. 208. 
ESCHSCHOLTZIA CALIFORNICA Cham. 

var. COMPACTA Jepson, p. 208. 
ESCHSCHOLTZIA CALIFORNICA Cham. 

var. CROCEA Jepson, p. 207. 
ESCHSCHOLTZIA CALIFORNICA Cham. 

var. DOUGLASII Jepson, p. 208. 
EUPHORBIA SERPYLLIFOLIA Pers. var. 

OCCIDENTALIS Jepson, p. 262. 
EVAX CAULESCENS Benth. var. 

MILIS Jepson, p. 549. 
EvaX SPARSIFLORA (Greene) Jepson, 

p. 549. 
FRITILLARIA MUTICA Lindl. var. GRA- 

cILIS Jepson, p. 108. 
GNAPHALIUM PALUSTRE Nutt. var. NA- 
NUM Jepson, p. 551. 

GODETIA ALBESCENS Lindl. 
CROPETALA Jepson, p. 334. 

GODETIA AMOENA Lilja _ var. 
COLOR Jepson, p. 334. 

GRINDELIA CUNEIFOLIA Nutt. var. 
PALUDOSA Jepson, p. 556. 

GRINDELIA ROBUSTA Nutt. var. DAVYI 
Jepson, p. 554. 

GRINDELIA ROBUSTA Nutt. var. MARI- 
TIMA Jepson, p. 554. 

GRINDELIA ROBUSTA Nutt. var. Pa- 
TENS Jepson, p. 504. 

HEMIZONIA LUZULAEFOLIA DC. var. 
CITRINA Jepson, p. 530. 

HoLopiscus piIscoLoR Maxim. var. 
ARIAEFOLIUS (Wats.) Jepson, p. 
277. 

HOOKERA CONGESTA Jepson, p. 116. 
HoOOKERA HYACINTHINA  (Lindl.) 

HU- 

var. MI- 

CON- 

NEW NAMES OF 

ERIGERON SETCHELLII Jepson, p. 568. 
ERIOGONUM DASYANTHEMUM T. & G. 

var. JEPSONII Greene in herb, p. 

Torr. var. 
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Ktze. var. LACTEA (Baker) Jepson, 
p; “Et8, 

HooKERA IxIoIiDES (Ait. f.) Ktze. 
var. LUGENS Jepson, p. 117. 

HOOKERA PEDUNCULARIS Jepson, p. 
LF 

HOOKERA VOLUBILIS Jepson, p. 116. 
IsocoMA VENATA (H.B.K.) Greene 

var. ARGUTA Jepson, p. 560. 
IsocoMA VENATA (H.B.K.) Greene 

var. VERNONIOIDES Jepson, p. 560. 
JUSSIAEA CALIFORNICA Jepson, p. 326. 
LAGOPHYLLA RAMOSISSIMA Nutt. var. 

CONGESTA Jepson, p. 539. 
LASTHENIA GLABRATA Lindl. var. 

CALIFORNICA Jepson, p. 519. 
LATHYRUS VESTITUS Nutt. var. PU- 

BERULUS Jepson, p. 298. 
.LINANTHUS PARVIFLORUS Greene var. 

ROSACEUS Jepson, p. 431. 
LONICERA HISPIDULA Dougl. var. CALI- 

FORNICA (Greene) Jepson, p. 473. 
LONICERA INTERRUPTA Benth. var. 

SUBSPICATA (Gray) Jepson, p. 474. 
Lotus sTRIGOSUS Greene var. NUDI- 

FLORUS Jepson, p. 302. 
LOTUS SUBPINNATUS Lag. var. WRAN- 

GELIANUS Jepson, p. 303. 
LUPINUS AFFINIS Agardh var. CAR- 

NOSULUS Jepson, p. 317. 
LUPINUS MICRANTHUS Dougl. var. 

BICOLOR Jepson, p. 317. 
LUPINUS MICRANTHUS Dougl. var 

PACHYLOBUS Jepson, p. 318. 
MADIA CAPITATA Nutt. var. ANOMALA 

Jepson, p. 527. 
MADIA ELEGANS Don var. DENSIFOLIA 

Jepson, p. 528. 
MICROSERIS APHANTOCARPHA 

var. INDIVISA Jepson, p. 495. 
MIMULUS KELLOGGII Curran var. PAR- 

VIFLORUS (Greene) Jepson, p. 404. 
MIMULUS LANGSDORFFII Donn var. AR- 

VENSIS Jepson, p. 407. 
MIMULUS LANGSDORFFII Donn var. 

CALIFORNICUS Jepson, p. 407. 
MIMULUS LANGSDORFFIL Donn _ var. 

GUTTATUS Jepson, p. 406. 
MIMULUS LANGSDORFFII Donn var. 

NASUTUS Jepson, p. 407. 
MONARDELLA VILLOSA Benth. var. IN- 

TERIOR Jepson, p. 465. 

Gray 
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MONARDELLA VIRIDIS Jepson, p. 465. 
MONNIERA ROTUNDIFOLIA Michx. var. 

EISENIL Jepson, p. 409. 
MONTIA PERFOLIATA (Donn) Howell 

var. NUBIGENA Jepson, p. 186, 
NEMOPHILA INSIGNIS Dougl. var. 

ATOMARIA Jepson, p. 434. 
NEMOPHILA INSIGNIS Doug]. var. IN- 

TERMEDIA Jepson, p. 434. 
NEMOPHILA VENOSA Jepson, p. 434. 
OPULASTER OPULIFOLIUS Ktze. var. 

CAPITATUS Jepson, p. 276. 
ORTHOCARPUS ERIANTHUS Benth. var. 

VERSICOLOR Jepson, p. 415. 
PAPAVER HETEROPHYLLUM (Benth.) 

Greene var. CRASSIFOLIUM Jepson, 
p. 209. 

PENSTEMON NEWBERRYI 
SONOMENSIS Jepson, p. 401. 

PHACELIA CALIFORNICA Cham. var. IM- 
BRICATA Jepson, p. 439. 

PLAGIOBOTHRYS RUFESCENS F. & M. 
var, CAMPESTRIS Jepson, p. 446. 

PLANTAGO PATAGONICA Jacq. var. 
ROSULATA Jepson, p. 419. 

PLECTRITIS DAVYANA Jepson, p. 475. 
PLECTRITIS GLABRA Jepson, p. 475. 
PLECTRITIS JEPSONII (Suksdorf) 

Davy, p.. 475. 
PLECTRITIS MACROCERA T. & G. 

CILIOSA Jepson, p. 475. 
POTENTILLA CALIFORNICA Greene var. 

CARMELIANA Jepson, p. 282. 
POTENTILLA TENUILOBA Greene var. 

MICHENERI Jepson, p. 283. 
PSILOCARPHUS OREGANUS Nutt. var. 

BREVISSIMUS Jepson, p. 549. 
PTELEA BALDWINII T. & G. var. CRENU- 

LATA Jepson, p. 249. 
RANUNCULUS CALIFORNICUS 

var. GRATUS Jepson, p. 201. 
RANUNCULUS CANUS'- Benth. var. 

HESPEROXYS Jepson, p. 200. 
RANUNCULUS ORTHORTHYNCUS Hook. 

var. MAXIMUS Jepson, p. 200. 
ROSA SPITHAMAEA Wats. var. SONO- 

MENSIS Jepson, p. 279. 
SALVIA CALIFORNICA Jepson, p. 460. 
SAMBUCUS RACEMOSA L. var. CALLI- 

CARPA Jepson, p. 471. 
SAXIFRAGA VIRGINIENSIS Michx, var. 

CALIFORNICA Jepson, p. 268. 

var. 

Benth. 

NEW NAMES OF FIRST EDITION. 

Gray var. 

3 

ScmrPus Rropustus Pursh var. ‘com: 
PACTUS Davy, p. 88. 

SCUTELLARIA TUBEROSA Benth. var. 
SIMILIS Jepson, p. 454. 

SIuM CICUTAEFOLIUM Gmel._ var. — 
HETEROPHYLLUM Jepson, p. 353. 

STACHYS AJUGOIDES Benth. var. STRIC- 
TA Jepson, p. 457. 

STACHYS AJUGOIDES Benth. 
VELUTINA Jepson, p. 457, 

TELLIMA HERTEROPHYLLA H. & A. var. 
BOLANDERI Jepson, p. 270. 

THALICTRUM POLYCARPUM Wats. var. 
HESPERIUM Jepson, p. 202. 

THELYPODIUM FLAVESCENS Jepson, p. 
212. \ 

THELYPODIUM GREENE! Jepson, p. 212. 
THYSANOCARPUS RADIANS Benth. var. 
MONTANUS Jepson, p. 226. 

TISSA MACROTHECA Britt. var. LEU- 
CANTHA (Robinson) Jepson, p. 170. 

TISSA SALINA Greene var. INVOLUCRA- 
TA (Robinson) Jepson, p. 170. 

TISSA SALINA Greene var. TENUIS 
Jepson, p. 170. 

TRIFOLIUM AMPLECTENS T. &G. 
HYDROPHILUM Jepson, p. 311. 

TRIFOLIUM COLUMBINUM Greene var. 
ARGILLORUM Jepson, p. 307. 

TRIFOLIUM COLUMBINUM Greene var. 
OLIVACEUM Jepson, p. 307. 

TRIFOLIUM DEPAUPERATUM Desy. var. 
ANGUSTATUM Jepson, p. 311. . 

TRIFOLIUM DEPAUPERATUM Desy. var. 
LACINIATUM Jepson, p. 311. 

TRIFOLIUM DICHOTOMUM H.& A, 
TURBINATUM Jepson, p. 306. 

TRIFOLIUM FUCATUM Lindl. var. FLA- 
VULUM Jepson, p. 310. 

TRIFOLIUM FUCATUM Lindl. var. GAM- 
BELLIL Jepson, p. 311. 

TRIFOLIUM FuUCATUM Lindl. 
VIRESCENS Jepson, p. 311. 

UROPAPPUS LINDLEYI (DC.) Nutt. var. 
CLEVELANDII Jepson, p. 494. 

UROPAPPUS MACROCHAETUS Greene 
var. KELLOGGII Jepson, p. 494. 

URTICA LYALLII Wats. var. CALIFOR- 
NICA Jepson, p. 147. 

VANCOUVERIA CHRYSANTHA Greene 
var. PARVIFLORA Jepson, p. 204, — 

ViciIA EXIGUA Nutt. var. HASSEI Jep- 
son, p. 296, 

var. 

var. 

var. 



‘Abies 
concolor 
grandis 
magnifica 
venusta 

Abronia 
latifolia 
umbellata 

Acaena 
trifida 

Aeanthomintha 
lanceolata 

Acer 
cireinatum 
glabrum 
macrophyllum 
negundo 

Aceraceae 
Achillea 

millefolium 

Achlys 
triphylla 

Achyrachaena 
mollis 

Achyrodes aureum 
Actaea 

rubra 
spicata 

Adenocaulon 
bicolor 

Adenostegia mari- 
tima 

mollis 
pilosa 
pringlet 
rigida 

Adenostoma 
fasciculatum 

Adenostyles nardos- 
mia 

Aesculus 
californica 

Agoseris 
apargioides 
grandiflora 
heterophylla 
hirsuta 
major 

~- | 

GENERAL INDEX 

plebeia 
retrorsa 

Agrimonia 
eupatoria 
gyrosepala 

'Agrimony 
Agropyron 

arenicolum 
repens 
richardsonii 

tenerum 

seabrum 
Agrostemma 

githago 
Agrostideae 
Agrostis 

alba 
asperifolia 
densiflora 
diegoensis 
exarata 

mucronata 

stolontj era 
verticillata 

Aira 

capillaris 
caryophyllea 
danthonioides 
elongata 
holciformis 

Aizoaceae 

Alchemilla 

arvensis 
Alder 

Oregon 
Red 
White 

Alfalfa 
Alisma 

plantago 
_Alismaceae 

_Alkali;Heath 
Allenrolfea occiden- 

talis 

Allium 
attenuifolium 
bolanderi 
breweri 

418 
418 
210 
210 
210 
210 
74 
74 
74 
74 
74 
74 

152 
152 
43 
46 
47 
48 
47 | 
48 
48 
48 
47 
47 
52 
D3 | 
52 
54 
54 
53 

148 
210 
211 
121 
121 | 
121 | 
121 | 
220 
32 
32 | 
32 

264 

145 
108 | 
104 | 
103 | 
103 

faleifolium 

lacunosum 
serratum 

unifolium 

Alloearya 
ealifornica 
chorisiana 
greenel 
mollis 
salina 
stipitata 
trachyearpa 
vestita 

Allotropa virgata 
Alnus 

oregona 
rhombifolia 
rubra 

tenuifolia 
Alopecurus 

ealifornicus 

geniculatus 
pratensis 

‘Alum Root 

Alyssum calycinum 
 maritimum 

Small 
Sweet 

Amapola 
_Amarantaceae 
Amaranth 

Family 
|Amaranthus 
_ albus 

ealifornicus 
deflexus 
graecizans 
retroflexus 

Ambrosia 
psilostachya 

_Ambrosieae 
Amelanchier 

| alnifolia 
Ammannia 

coccinea 
humilis 
latifolia 

Ammi 

454 



majus 
Ammophila 

arenaria 
arundinacea 

Amole 
Amorpha 

P ealifornica 
hispidula 

Amsinckia 
collina 
echinata 

a grandiflora 
4 intermedia 

lycopsoides 
spectabilis 

, tesselata 
vernicosa 

Anaeardiaceae 
Anagallis 

arvensis 
Anaphalis 

margaritacea 
Andropogon 

sorghum 
Andropogoneae 
Androsace 

septentrionalis 
Anemone 

deltoidea 
occidentalis 

‘ quinquefolia 
Wood 

Anemopsis 
californica 

Angelica 
hendersonii 
tomentosa 

Angiosperms 
Anise, Wild 
Anthemideae 
Anthemis 

cotula 
nobilis 

Anthoxanthum 
odoratum 

Antirrhinum 
breweri 
glandulosum 
strictum 
vagans 
virga 

429, 

296 
51 
51 
51 

105 
232 
232 
232 
349 
350 
350 
350 
350 
350 
350 
349 
350 
248 
317 
317 
460 
460 
36 
36 
36 

315 
316 
168 
168 
169 
168 
168 
116 
116 
299 
299 
300 
26 

296 
406 
429 
429 
429 
42 
42 

370 
371 
371 
371 
371 
370 

Aphyllon californicum3s9 

INDEX. 

comosum 
fasciculatum 
tuberosum 
unifiorum 

Apiastrum 
angustifolium 

Apium 
graveolens 

Aplopappus ericoides 
linearif olius 

Apocynaceae 
Apocynum 
androsaemifolium 
cannabinum 

Apple 
Oregon Crab 

Aquilegia 
eximia 
tracyi 
truncata 

Arabis 
blepharophylla 
breweri 
glabra 
hirsuta 
ludoviciana 
perfoliata 
virginica 

Araceae 
Aralia 

californica 
Family 

Araliaceae 
Arbute Tree 
Arbutus 

menziesii 
Areeuthobium 

occidentale 
Arctium lappa 
Arctostaphylos 

andersonil 
glauca 
manzanita 
nevadensis 
nummularia 
stanfordiana 
tomentosa 

Arenaria 
californica 
douglasii 
macrophylla 
paludicola 

palustris 
Argemone 

platyceras 
Aristolochia 

californica — 
Aristolochiaceae 
Armeria in 

vulgaris : 
Arnica 

discoidea 
latifolia 

Arrhenatherum ; 
avenaceum ‘); Re 
elatior — 
elatius 

Arrow-grass 
Family 

Arrow-head 
Artemisia 

biennis 

californica 
draeunculoides 
heterophylla 
pycnocephala 

Artichoke 
Arum Family ~- 
Arundo 

donax 
Asarum 

caudatum 
hartwegii 
lemmonii 

Asclepiadaceae 
Aselepias 

californica 
cordifolia 
eriocarpa 
fremontii 
mexicana 
speciosa 
vestita 

Ash 
Family 
Flowering 
Mountain 
Oregon 

Asparagus 
officinalis 

Aspen 
Asperella 

californica 
Asprella californica 

79° 
79 



Aster 
chilensis 
exilis 
menziesii 
radulinus 
Tribe 

Astereae 
Astragalus 

breweri 
elevelandii 
crotalariae 
didymocarpus 
douglasii 
elmeri 
leucophyllus 
menziesii 
nigrescens 

_ oxyphysus 
pycnostachys 
tener 

Athysanus 
pusillus 
unilateralis 

Atriplex 
bracteosa 
californica 
cordulata 
coronata 

depressa 
expansa 
fruticulosa 
hastata 
leucophylla 
patula 
spicata 

Atropis californica 
fendleriana 

Audibertia grandi- 
flora 

humilis 
polystachya 
stachyoides 

Avena 
barbata 
fatua 
sativa 

Aveneae 
Azalea, Western 
Azulea 
Baby Blue Eyes 
Baccharis 

douglasii 

461, 
461, 

| 
| | 

INDEX. 

pilularis 
viminea 

Baeria 
earnosa 
chrysostoma 
fremontii 
gracilis 
hirsutula 
macrantha 
maritima 
microglossa 
platycarpha 
tenella 
uliginosa 

‘Balsam Root 
|Balsamea 
Balsamorrhiza 

hookeri 
Baneberry 
Barbarea 

vulgaris 
Barberry 

Family 
Barley-grass 
Barley Tribe 
|Bay Tree 
Beach Apple 
Bear Brush 
Bear Clover 
Bear-mat 
Beard-tongue, Bush 

Beckmannia 
erucaeformis 

Bedstraw 
Beet 
Beggar-ticks 
Bell-flower 

Family 
Bellis 

perennis 
Bent, Creeping 

Sea 
Bent-grass 

Tribe 

Berberidaceae 
Berberis 

dictyota 
nervosa 
pinnata 

Bergia 
texana 

Bermuda-grass 

493 

Berula 298 
angustifolia 299 
erecta 298 

Beta 140 
vulgaris 140 

Betulaceae 121 
Bidens 453 

cernua 453 
chyrsanthemoides 453 
frondosa 453 

Big Root 269 
'Big Tree 23 

Bigelovia arberescens 465 
veneta 466 

Bilberry, Dwarf 315 
Red 315 
Tall 315 
Sierra 315 

Bindweed 325 
Black 159 
Hedge 325 

Birch Family 121 
Bird’s Beak 386 
Bird’s Eyes 331 
_Bishop’s Weed 296 
'Birthwort Family 306 
Bitter Root 159 
‘Blackberry, Common 207 
'Bladder-nut 251 
Bladderwort 388 

Family 388 

Blazing Star 268 
Bleeding Heart 179 
Blennosperma 439 

ealifornicum 439 

Blepharipappus car- 
NOSUS 448 

chrysanthemoides 448 
douglasi 449 
elegans 448 

| fremontit 449 
gaillardioides 448 
glandulosus 447 
hieracioides 448 
hispidus 447 
NEMOFOSUS 448 
nutans 449 
platyglossus 448 

Blepharizonia 446 
laxa 446 
plumosa 446 



Blite, Alkali 
Coast 
Sea 

Blood-root 
Bloomeria 

aurea 
Blow-wives 
Blue Blossom 
Blue Brush 
Blue Curls 
Blue Dicks 
Blue-eyed Grass 
Blue-grass, Kentucky 66 
Blue-thistle 
Blue Witch 
Bog Asphodel 
Boisduvalia 

bipartita 
campestris 
cleistogama 
densiflora 
glabella 
stricta 

Bolelia concolor 
cuspidata 
elegans 
humilis 
insignis 
ornatissima 
pulchella 

Borage Family 
Boraginaceae 
Bosehniakia 

strobilacea 
Bowlesia 

lobata 
septentrionalis 

Box Elder 
Boykinia 

elata 
major 

Brasenia 
peltata 
schreberi 

Brass Buttons 

Brassica 
arvensis 
campestris 
nigra 
sinapistrum 

Brevoortia ida-maia 

Brickellia 

INDEX. 

146 californica 
142 | Bristly Ox-tongue 
146 | Briza 
133 maxima 
102 media 
102 minor 
450 | Brodiaea 
253 californica 
255 californica 
353 | capitata 
101 coccinea 
112 congesta 

Golden 
289 | grandiflora 
368 Harvest 
107 hyacinthina 
276 ida-maia 
276 ixioides 
276 lactea 
277 laxa 
276 minor 
276 | peduncularis 
276 terrestris 
402) Twining 
403 volubilis 
402 White 
403 | Brome-grass 
402 Bromus 
403 carinatus 
402 carinatus 
344 hookerianus 
344 hordeaceus 
390 | laevipes 
390 marginatus 
287 maximus 
287 mollis 
287 rubens 
250 Broncho-grass 
198 Brooklime 
198 Brookweed 
198 Broom-rape 
164 +Family 
164 Bruneila 
164 vulgaris 
432 |Bryanthus breweri 
184} empetriformis 
184 | Buck-bean 
184 |Buek Brush 
184 | Buckeye 
184 Family 
100 Buekthorn 
474 Family 

~~ * \ 

; 

69 
71 
71 
71 
71 
70 
71 
70 
71 
70 
70 

382 
316 
389 
388 
356 
356 
311 
312 
320 
255 
251 
251 
251 
251 

Buckthorn Weed 

Buckwheat 
Wild 

Bulrush ?) 
Buneh-berry 
Bunch-grass, Feather 
Bunch-grasses I 
Bur Clover 
Burdock 
Bur Marigold 
Burning Bush 
Bur-reed 

Family 
Butter-and-eggs 
Buttercup 
Common 
Family 
Water 

Button Bush 
Button Snakeroot 
Button-thistle 
Button Willow 
Cacaliopsis 

nardosmia 
Cakile 

americana 
Calabazilla 
Calamagrostis 

aleutica 
angusta 
fasciculata 
purpurascens 
rubeseens 
subflexuosa 
sylvatica 

Calandrinia 159 
breweri » T6Gprae 
caulescens , 1584 ee 
menziesii 159 

Calliglossa douglastti 449 
Callitrichaceae , 24s 
Callitriche Qo. 

marginata 
palustris 

Calochortus 
albus 
amabilis 
luteus 
maweanus 
pulchellus 
splendens 
umbellatus 

ie 
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uniflorus 
venustus 

Caltha biflora 
Calyeadenia 

cephalotes 
hispida 
multiglandulosa 
pauciflora 
spicata 

_ truncata 
Calycanthaceae 
Calyeanthus 

occidentalis 
Calypso 

borealis 
Calyptridium 

quadripetalum 
umbellatum 

Camass 
Death 

Camassia 
esculenta 
leichtlinii 

Camelina 
sativa 

Campanula 
exigua 
linnaeifolia 
prenanthoides 
scouleri 

Campanulaceae 
Camphor Weed 
Campion 
Canaigre 
Canary-grass 

Tribe 
Canchalagua 
Caper Family 
Capparidaceae 
Caprifoliaceae 
Capriola dactylon 
Capseila 

bursa-pastoris 
divaricata 
procumbens 

Caraway 
Cardamine 

oligosperma 
Carduus callilepis 

condidissimus 
crassicaulis 
fontinalis 

97 
97 

165 
445 
446 
446 
445 
445 

— 446 
445 
172 
172 
172 
115 
115 
162 
162 
162 
104 
106 
104 
104 
104 
190 
190 | 
399 
400 
399 
400 
400 
399 
354 
151 
135 
40 
39 

320 
194 
194 
394 
58 

189 
189 
190 
190 
296 
188 
188 
424 
425 
423 
423 

INDEX. 

hydrophilus 
occidentalis 
venustus 

Carex 
aquatilis 
bifida 
brongniartii 
deweyana 
echinata 
festiva 
globosa 
glomerata 
marcida 
muricata 
nudata 
obnupta 
paniculata 
pseudo-cyperus 
sitchensis 
vesicaria 

Carpet Weed 
Fanuly 

Carrot 
Carthamus 

lanatum 
Carum 

gairdneri 
kelloggii 

Caryophyllaceae 
Caseara Sagrada 

293, 

425 
425 
84 
86 
86 
86 
87 
87 
87 
86 
87 
86 
87 
86 | 
86 | 
87 _| 
86 
86 
86 

148 
148 
286 
421 
421 | 
296 
296 
296 | 
150 
252 

Cassiope mertensiana 311 
Castanea chrysophylla 125 
Castanopsis 

chrysophylla 
sempervirens 

Castilleia 
affinis 
douglasit 
foliolosa 
latifolia 
parviflora 
spiralis 
stenantha 

Catch-fly 
Sleepy 

Catnip 
Cat’s Ears 
Cat-tail 

Family 
Caucalis 

microcarpa 
nodosa 

125 | 

125 
126 
383 | 
383 
384 
384 
384 
383 
383 
383 
151 
152 | 

412 
26 
26 

293 
293 
293 

423 | Ceanothus 

cordulatus 
erassifolius 
cuneatus 
dentatus 
foliosus 
ineanus 
integerrimus 
jepsonii 
papillosus 

| parryi 
prostratus 
purpurea 
rigidus 
sorediatus 

_ thyrsiflorus 
velutinus 

Cedar, Incense 
Celastraceae 
Celery, Common 
Centaurea 
_  ealeitrapa 

melitensis 
salmantica 
solstitialis 

Centromadia 
fitchii 
pungens 

_ rudis 
Centunculus 

minimus 
Cephalanthus 

— oecidentalis 
‘Cerastium 
| arvense 

pilosum 
viscosum 

Cerasus demissa 
 emarginata 
| atlietfolia 
_Ceratophyllaceae 
Ceratophyllum 

demersum 

Cercis 
occidentalis 

Cercocarpus 
betulaefolius 
ledifolius 
parvifolius 

Chaenactis 
douglasii 
glabriuscula 

495 

252 
255 
255 
255 
254 
254 
254 
253 
255 
254 
254 
255 
255 
255 
254 
253 
253 
23 

249 
295 
420 
420 
420 
420 
420 
444 
444 
444 
444 
317 
317 
394 
394 
153 
153 
153 
153 
212 
212 
212 
162 
163 
163 
214 
215 
205 
205 
205 
205 
438 
439 
438 
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gracilenta 438 |Choke-cherry, Western | Claytonia ¢ cham 

heterocarpha 438 : 212| diffusa 
lanosa 438 | Choripetalae 116) gypsophilor 

* 

nevadensis 439 |Chorizanthe 129 | lUnearis 

Chaetochloa 39 | clevelandi 130 | parvifolia 

glauca 39 | douglasii 129 perfoliata’ 

Chaffweed 317 | membranacea 129 | sibirica 

Chamaebatia foliolosa 205 | polygonioides 130 | spathulata 

Chamise 205 pungens 130 | Cleavers 

Chamomile 429 robusta 129 | Clematis 

Chaparral uniaristata 130 | lasiantha ; 

955, 128, 215,, 312 |-_ valida 129 | ligusticifolia — 
Broom 473 |Christmas Berry 212 pauciflora 

Pea 915 | Chrysanthemum 430 |Cleomella obtusif 

Charlock 184 | Corn 430 | Clintonia an” 

Jointed . 185 leuecanthemum 430 andvewsiana& = 

Checker-bloom 260 segetum 430 uniflora. 

Cheeses 958 | Chrysopsis 463 |Clotbur, Spiny 

Cheese-weed 258 geht a 464 Clover 

_ Chenopodiaceae 139 toes 464) Alsike 
Chenopodium 141 | Cichorieae 409, 404 | Bur 

4, |Cichorium 409 Cow 
‘ album 3 Rare 410.) ‘Waste 

, ambrosioides A US Sa A 

anthelminticum 149 |Cieuta : 295 | Pin-point At 
botrys 141 bolanderi 296 | Red 

ealifornicun 142 californica 296 Sour s : 

multifidum 149 ee 295 | Spanish 

§ murale 140) 284 | Sweet 
; lean 142 pacifica 284 White 4 

+ Cherry, Bitter 211 EE ee, a Wareiap 

; , Byergreen 212 aaa ree and Club-rush 
Wastaxe Cok 919 brewerl | 424 | Cnicus 

; oe Sof gale ; ealifornicum 425 | andrewsii 

{ ag oft i callilepe 424 benedictus 

a eoulteri 425 brewerr -_. 

Chickweed 153 | erassicaule 423 | californicus 
Common 153 edule 423 edulis 
Field 153 fontinale 422 quercetorum 

Indian 149 | hydrophilum 423 | remotifolius 
Mouse-ear 153 | Janeeolatum 422 |Cockle Bur 

Chicory 410 |  oeeidentale 425 | Coffee Berry 

! Tribe | 409, 404) quereetorum 424 | Cogswellia 
Chimaphila 309 remotifolivm 424 | Coleosanthus oalifars 

menziesii 309 | Cistaceae 265 nicus 
umbellata 309 | Clarkia 277 | Collinsia 

Chinese Pusley 344 breweri 278 bartsiaefolia 
Chinese Houses 3738 cocinna 278 bicolor 
Chinquapin 125 elegans 277 | greenei 
Chlorideae 57 parviflora 278 | sparsiflora 

Chlorogalum 104 rhomboidea 277 tenella 

angustifolium 105 | saxreana 278 | tinctoria 
xantiana 277 | Collomia lo 

De te ho eee 
105 pomeridianum + ee 
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x gilioides 
gracilis 
grandiflora 
heterophylla 

Coltsfoot, Sweet 
Columbine 
Compositae 
Conium 

* maculatum 
Convallaria bifolia 
Convolvulaceae 
Convolvulus 

arvensis 
luteolus 
pentapetaloides 
sepiam 
soldanella 
subacaulis 
villosus 

Copa de Oro 
Corallorhiza 

bigelovii 
multificra 

Coral-root 
Cordylanthus 

filifolius 
maritimus 
mollis 
pilosus 
pringlei 
rigidus 

Corethrogyne 
californica 
flaginifolia 
leucophylla 
viscidula 

Corn Cockle 
Corn Speedwell 
Cornaceae 
Cornel 
Cornus 

californica 
canadensis 
costulata 
glabrata 
greenel 
nuttallii 
pubescens 
sessilis 
torreyl 

Coronopus 
didymus 

FrQ 

330 
330 
329 
329 
426 
165 
403 
294 
294 
109 
324 
325 
326 
326 
326 
325 
325 
326 
326 
LT 7, 
115 
116 
116 
115 
386 
387 
387 
387 
387 
387 
387 

469 
470 
469 
469 
469 
152 
382 
304 
305 
305 
305 
305 
306 
305 
306 
305 
305 
305 
306 
193 
193 

INDEX. 

ruellii 
Corylaceae 
Corylus 

rostrata 
Cotton-batting Plant 
Cotton-sedge 
Cottonwood, Black 
Common 

Cotula 
australis 
eoronopifolia 

Cotyledon 
caespitosa 
farinosa 
laxa 
plattiana 
setchellii 

Cow Herb 
Cow lily 
Cow Parsnip 
Cow Poison 
Coyote-thistle 
Crab Apple, Oregon 
Crab-grass 
Cranesbill 
Crantzia lineata 
Crassulaceae 
Crataegus 

rivularis 
Cream Saes 
Cream-cups 
Crepis 

oceidentalis 
virens 

Cress, Bitter 
Hoary 
Rock 
Swine 
Wart 
Water 
Winter 

Yellow 
Cressa 

cretica 
Croton 

ealifornicus 
Cruciferae 
Cryptanthe 

ambigua 
flaccida 
jonesii 
leiocarpa 

194 
121 
121 
121 
460 
84 

119 
£19 
432 
432 
432 
196 
196 
196 
197 
197 
197 
151 
163 
304 
351 
289 
213 
38 

242 
298 
194 
213 
213 
386 
175 
417 
417 
417 

188 
192 
186 
194 
193 
187 
187 
188 
327 
327 
245 
245 
179 
346 
347 
347 
347 
348 

497 

micromeres 347 
microstachys 347 
muriculata 347 
torreyana 348 

Cucurbita 271 
foetidissima 271 
palmata 271 

Cucurbitaceae 269 
Cudweed 458 
Cupressaceae 24 
Cupressus 24 

goveniana 24 
macnabiana 24 
macrocarpa 24 
pygmaea 24 

Cupuliferae—Fagaceae 
Currant 201 

Flowering 202 
Cuscuta 327 

arvensis 328 
californica 328 
salina 327 
subinelusa 327 

Cycladenia 322 
humilis 322 

Cynara 421 
scolymus 421 

Cynareae 420, 405 
Cynodon 58 

dactylon 58 
Cynoglossum 351 

grande 351 
Cyperaceae 80 
Cyperus 80 

aristatus 81 
diandrus 81 
erythrorhizos 81 
serrulatus 81 

Cypress 24 
Family 23 
Gowen 24 
MeNab 24 
Monterey 24 

Cypripedium 112 
californicum 113 
montanum 113 

Cypselea 149 
humifusa 149 

Dactylis 65 
glomerata 65 

Daisy 469 
Ox-eye 430 



Seaside 
Danthonia 

californica 
Darnel, Poison 
Datisca 

Family 
glomerata 

Datiscaceae 
Datura 

meteloides 
stramonium 
tatula 

Daueis 
carota 

pusillus 
Deer-brush 
Deer-foot 
Deer-weed 
Delphinium 

ealifornicum 
cardinale 
decorum 
hesperium 
menziesii 
nudicaule 
recurvatum 

variegatum 
Dendromecon 

rigida 
Dentaria 

cardiophylla 
integrifolia 

Deschampsia 
calycina 
elongata 
holeiformis 

Deweya hartwegit 
kelloggu 

Dicentra 
chrysantha 
formosa 
uniflora 

Dichondra 
repens 

Dicots 
Digitalis purpurea 
Diplacus 

glutinosus 
Dipsaceae 
Dipsacus 

fullonum 

sylvestris 

472 
57 
57 
73 

269 
269 
269 
269 
367 
367 
367 
367 
292 
293 
293 
253 
173 
232 
166 
166 
167 
167 
166 
167 
167 
167 
166 
176 
176 
188 
188 
188 
53 
54 
53 
53 

295 
295 
178 
178 
179 
179 
325 
325 
116 
382 
475 
376 
398 

398 
398 
399 

Direa 256 
occidentalis 256 

Disporum 109 
hookeri 110 
menziesii 110. 

Distichlis 64 
maritima 64 
spicata 64. 

Ditch-grass 29 
Dock, Bitter 136 

Curly 135 
Fiddle 136 
Golden 136 
Green 135 
Western 135 
Willow 136 

Dodder 327 
Marsh 327 

Dodecatheon 317 
hendersonii AW 
patulum 318 

Dogbane Family 321 
Dogwood 305 

Creek 305 
Family 304 
Pacifie¢ 305 

Dormidera 177 
Downingia 401 

bicornuta 403 
concolor 402 
cuspidata 403 
elegans 402 
humilis 403 
ornatissima 403 
pulchella 402 

Draba unilateralis 190 
Duckweed 88 

Family 87 
Durango Root 269 
Dutchman’s Breeches 178 

Dutehman’s Pipe 307 
Ear-drops, Golden 179 
Echinocystis 269 

fabacea 270 
macrocarpa 270 
marah 270 
watsonii 271 

Kelipta 450 
alba 450 

Kel-grass 30, 31 
Elatinaceae 263 
Elatine 263 

brachysperma. 
californica — 

Elder Aa 
Elderberry, Blue | 

Red ee 
Eleocharis ie 

dcicularis | 7 am 
palustris ee 

Ellisia 
chrysanthemifolia 
membranacea 

Elymus ee 
angustifolius 
arenarius 
condensatus 
divergens 

— glaucus 
hispidulus 
pubescens 
sibiricus 
sitanion 
triticoides 

Emmenanthe 
penduliflora (3843 

Enchanter’s Night- i 
shade -_ ae 

Encina 
Epilobium 

adenocaulon 
angustifolium 
californicum 
franciscanum 
holosericeum 
-minutum 
obeordatum 
paniculatum 
spicatum 
watsonil 

Epipactis 
gigantea 

Eragrostis 
hypnoides 
minor 
reptans 

Eremocarpus 
setigerus 

Ericaceae 
Bricameria 

arborescens 
ericoides 

Erigeron 
angustatus 



- canadensis 
foliosus 
glaucus 
inornatus 
miser 
philadelphicus 
setchellii 
supplex 

Eriodictyon 
ealifornicum 
glutinosum 

Eriogonum 
angulosum 
compositum 
dasyanthemum 
fasciculatum 
gracile 
hirtiflorum 
latifolium 
nudum 
parvifolium 
saxatile 
stellatum 
trachygonum 
truncatum 
vimineum 
virgatum 
wrightii 

Eriophorum 
gracile 

Eriophyllum 
arachnoideum 
confertiflorum 
idoneum 
jepsonii 
lanatum 

icum 
canescens 
chorisianum 
leiocarpum 
muriculatum 
tenellum 

Erodium 
botrys 

cicutarium 
macrophyllum 
moschatum 

Eryngium 
armatum 

articulatum 
californicum 

staechadifolium 

Eritritchium ealiforn- 

INDEX. 

472 | jepsonii 
472 | vaseyi 
472 | Eryngo, Coast 
473 | Erysimum 
473 asperum 
472 californicum 
472 capitatum 
472 grandiflorum 
343 | Erythraea 
343 | muhlenbergii 
344 tricantha 
131 | Erythronium 
134 californicum 
132 grandiflorum 
134 hartwegil 
132 purpurascens 
133 revolutum 
131 | Eschscholtzia 
132 caespitosa 
132 californica 
132 rhombipetala 
133 tenuifolia 
131 | Escobilla 
133 | Escobita 
133 | Eucharidum 
133 brewerl 
134 concinnum 
133 | Eulophus 

84 ealifornicus 
84 | Euonymus 

436 occidentalis 
437 | Eupatorieae A474, ¢ 
437 |Kupatory Tribe 474, 
437 | Euphorbia 
437 dictyosperma, 
437 hypericifolia 
437 lathyris 

leptocera 
346 maculata 
249 ocellata 
345 peplus 
348 serpyllifolia 
347 Euphorbiaceae 
349 ‘Euthamia occidentalis 
242 | Evax 

243 | caulescens 
243 | sparsiflora 
242 |Evening Primrose 
243 | Family 
288 Evening Snow 
288 | Everlasting 
289 | California 
289 Pearly 

Pink 
Tribe 
White 

Faculty Onions 
Fagaceae 
Fairy Bells 
Fairy Lantern 
Fat-hen 
Fennel, Sweet 
Feseue Tribe 
Fescue-grass 

Festuea 

ambigua 
californica 
denticulata 
microstachys 
myuros 
ovina 
rubra 
scabrella 
sciuroides 

Festuceae 
Fiddle-neck 
Fig Marigold 
Figwort 

Family 
Filago 

ealifornica 
gallica 

Filaree 
Fimbristylis 

apus 
miliacea 

Finger-grass Tribe 
Fir 

Lowland 
Red 

White 
Fire-cracker Plant 
Fire-weed 
Five Finger 
Flag 
Flannel Bush 
Flat-top 

Flax 
Blue 
False 

Family 
Fleabane 

Salt Marsh 
Floerkea 

alba 
douglasii 

456, 

499 

459 
408 
459 
150 
121 
110 
110 
143 
299 
59 
68 
68 
69 
68 
69 
69 
69 
68 
65 
69 
69 
59 

342 
150 
374 
368 
458 
458 
458 

243 
82 
82 
82 
57 
21 
21 
22 

22 
100 
275 
208 
110 
262 
132 

239 
240 
190 
239 
471 
460 
243 
244 
244 
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rosea 
Foeniculum 

vulgare 
Four-o’elock Family 
Foxglove 
Foxtail 

Bristly 
Fragaria 

californica 
chilensis 

Frankenia 
Family 
grandifolia 

Frankeniaceae 
Franseria 

bipinnatifida 
chamissonis 

Frasera 
nitida 
speciosa 

Fraxinus 
dipetala 
oregona 

Fremontia 
californica 

Fringe-cups 
Fringe-pod 
Fritillaria 

agrestis 
biflora 
coccinea 
lanceolata 
liliacea 
mutica 

pluriflora 
Fritillary, Pink 

Searlet 
White 

Fumariaceae 
Fumitory Family 
Galingale 
Galium 

andrewsii 
anglicum 
aparine 
bolanderi 
cealifornicum 
Corn 
nuttallii 
parisiense 
tricorne 
trifidum 

244 
299 
299 
147 
382 
45 
39 

207 
207 
208 
264 
264 
264 
264 
455 
455 
455 
320 
320 
320 
319 
319 
319 
262 
262 
199 
191 
93 
94 
94 
93 
93 
94 
94 
93 
93 
93 
94 

178 
178 
80 

392 
393 
392 
392 
393 
393 
392 
393 
392 
392 
393 

INDEX. 

triflorum 
Wall 

Gamble-weed 
Garden Balm 
Garrya 

buxifolia 
elliptica 
fremontii 

Garryaceae 
Gastridium 

australe 
lendigerum 

Gaultheria 
shallon 

Gayophytum 
diffusum 
eriospermum 
lasiospermum 
pumilum 
ramosissimum 

Gentian 
Family 

Gentiana 
oregana 

Gentianaceae 
Geraniaceae 
Geranium 

earolinianum 
dissectum 
Family 
molle 
pilosum 

Gilia 
achilleaefolia 
ambigua 
atractyloides 
capitata 
ciliata 
ecotulaefolia 
densifolia 
dichotoma 
Family 
gilioides 
gracilis 
heterdoxa 
intertexta 

latiflora 
leucocephala 
liniflora 
mellita 
micrantha 

multicaulis 

- |Glaux 

2|Gold Fields 

i 

prostrata 
pubescens 
pusilla. 
rattan 
squarrosa 
tenella 
tricolor 
virgata 
viscidula 

Gill-over-the-ground 
Ginger, Wild ; 
Giraffe Head 
Githopsis 

specularioides 
Glasswort 

maritima 
Glinus 

lotoides a 
Glyceria pauciflora iy 
Glycyrrhiza | ‘hea 

lepidota 
Gnaphalium 

chilense 
decurrens | 
microcephalum 
palustre 
purpureum 
ramosissimum 
sprengelit 

Godetia 
albescens 
amoena 
arnottii 
biloba 
blasdalei 
bottae 
goddardii 
grandiflora 
lepida 
parviflora 
purpurea 
quadrivulnera 
sparsifolia 
viminea 

434, 
Gold-wire 
Golden Eggs 
Golden Lily Bell 
Golden Rod 
Golden-eyed Grass 
Golden-top 
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- Gomphocarpus  cordi- Old-witeh 38 | ex'guus 441 
folius 324 Orehard 65 | Hawksbeard 417 

purpurascens 324} Panic 37 | Hawkweed 416 
tomentosus 324} Quaking 64 | Hazel Family 121 

Goodyera 115 Raneheria gD Nut 121 
menziesii 115 Rattlesnake 65 | Heartsease, Western 266 

Goose Grass 392 Ray 73 | Heath, Alkali 264 
Goose-grass 281] Reed 49, 50 | Family 308 
Gooseberry 201 | Reed Bent 49, 50 | Heather, Alpine 312 
Goosefoot 141 | Salt 64 |Hedeoma purpurea 365 

Family 139 | Sand 66 | Hedera helix 285 
Nettle-leaf 141 | Slough 59 |Hedge Nettle 356 
White 141 Stink 62 | Heleneae 433, 406 

Gourd 271 Sweet Vernal 42 | Helenium 439 
Family 269 | ‘Tickle 53, 54| bigelovii 439 

Gramineae 34 Vanilla 42 | puberulum 439 
Grape 256 Velvet 52 | Heliantheae 450, 407 

California Wild 256 Walk 66 | Helianthella 453 
Grass Wheat 74| californica 453 

Barley 79, 80 |Grass Nut 101 | Helianthemum 255 
Barn-yard 38 Black 105 | seoparium 255 
Beach 51 |Grass of Parnassus 200 | Helianthus 452 
Bear 44 | Grass-wrack 30} annus 452 
Beard 46 | Gratiola 381 bolanderi 452 
Bent 46 | ebracteata 381 | californicus 452 
Bermuda 58 | Grease-wood 205 exilis 452 
Bottle-brush 78| Kern 145 | Heliotrope 344 
Bristle 39 | Grindelia 461 | Heliotropium 344 
Brome 69 camporum 462 curassavicum 344 
Broncho 70 | euneifolia 462 | Hellebore, False 106 
Bunch 43, 50, 67 | robusta 461 | Hemitomes congestum 310 
Canary 39, 40 | rubricaulis 462 | Hemizonella 441 
Candy 61 |Ground Ivy 356 | minima 441 
Cord 58 | Groundsel 427 | parvula 441 
Crab 38 Common 428 | Hemizonia 442 
Creeping Meadow’ 61 Tribe 426, 405 | angustifolia 443 
Dog’s-tooth 58 |Gum Plant 461 | clevelandii 442 
Family 34 |Gum-weed 440 | congesta 442 
Feather Bunch 44 Gutierrezia 461 corymbosa 443 
Fescue 68 californica 461 fasciculata 443 
Hair 52, 53 |Gymnosperms i fitch 445 
Hard 72 | Gymnosticum califor- heermannii 443 
Johnson 36 nicum 79 | kelloggii 443 
Kentucky Blue 66 | Habenaria 113 luzulaefolia 442 
Koeler 62 | elegans 113 | pauciflora 445 
Manna 67 leucostachys 113 plumosa 446 
Marram 51 maritima 114 pungens Ad4 
Meadow 66 | michaeli 113 truncata 445 
Melie 62 | Halorageae 284 | virgata 443 
Millet 37 | Hard-tack 205 | Hemlock 21 
Nit 49 Hare-bell, California 400 Coast 21 
Oat 54 | Harpaecarpus 441 | Mountain 21 
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Heracleum 
lanatum 

Herniaria 
cinerea 

Herpestis eisenii 
Hesperocnide 

tenella 
.- Heterocodon 

rariflorum 

Heterogaura califor- 
nica 

Heteromeles 
arbutifolia 

Heterotheca 
— grandiflora 
Heuchera 

micrantha 
pilosissima 
rubeseens 

Hibiscus . 
ealifornicus 

Hieracium 
albiflorum 

Hierochloe 
macrophylla 

Hippuris 
vulgaris 

Hog’s Potato 
Holeus 

lanatus 
: Hollyhoeck, Wild 

Holocarpha 
macradenia 

Holodiseus 
discolor 

Holozonia 
filipes 

Honeysuckle 
California 
Chaparral 
Family 

Hookera capitata 
congesta 
coronaria 
hyacinthina 
ixioides 
laxa 
minor 
peduncularis 
terrestris 
volubilis 

Hop Tree 

Hordeae 71 
Hordeum 79 

maritimum 80 
murinum 80 
nodosum 19 
pratense 79 

Horehound 855 
Common 355 
Waiter 364 

Horkelia bolanderi = 210 
californica 209 
fusca 210 

Horned Pondweed = 30 
Hornwort 163 

Family 162 
Horse Chestnut 251 
Horseweed 472 

Hosackia balsamifera 229 
brachycarpa 231 
crassifolia 229 
cytisoides 232 | 
glabra 232 
gracilis 230 
grandiflora 230 
heermannii 232 
maritima 230 
parviflora 231 
purshiana 231 
rubella 230 
stipularis 229 
tomentosa 232 
torreyt 229 

Hound’s Tongue, Wes- 
tern 351 

Howellia 403 
aquatilis 403 
limosa 403 

Huckleberry, Califor- 
nia 315 

Hydrocotyle 288 
cuneata 288 
prolifera 288 
ranunculoides 288 

Hydrophyllaceae 336 
Hydrophyllum 337 

occidentale 337 
Hypericaceae 262 
Hypericum 262 

anagalloides 263 
concinnum 263 
formosum 263 
mutilum 263 

fae Pe 
} . ; 

“=, \ " hd , 

_ | Hypochaeris” 

2 

é 

glabra 
radieata ue 

Tee Plant 
Tlysanthes 
gratioloides 

Indian Hemp — 
Indian Let anes 

Indian Warrior _ 
TInside-out Flower 
Tnuleae 7 
Tridaceae 
Tris > ee 

douglasiana 
Family ea LA 
hartwegii = 
longipetala 
macrosiphon 

Islay 
Tsocoma 

veneta 
Isopyrum 

occidentale 
stipitatum 

Iva 
axillaris x 

Ivy 
Jackass Clover — 
Jacob’s Ladder 
Jaumea 

carnosa 
Jerusalem Oak 
Jewel Flower 
Johnny-tuck 
Johnson-grass 
Judas Tree 
Juglandaceae 
Juglans 

californica 
Juneaceae 
Junecaginaceae 
Juncoides comosum — 
Juneus (oi 

bufonius 
effusu 
faleatus 
leseurii 
patens 
phaeocephalus 
tenuis 
uncialis 
xiphioides 

“5 
- 

st! 

‘ . ss 



INDEX. 

June Berry 213 |Lavatera assurgenti- 
Juniper 24 folia 

California 25 | Layia 
Sierra 25|  ealliglossa 

_ Juniperus 24 carnosa 
californica 25| chrysanthemoides 
occidentalis 25 elegans 

Jussiaea 273 fremontii 
californica 273 | gaillardioides 

Kalmia glauca 312} glandulosa 
polifolia 312 hieracioides 

Kelloggia galioides 394) hispida 
Kisses 160 nemorosa 
Knot-grass 37 | nutans 
Knotweed, Common 139 pentachaeta 
Koeleria 62 platyglossa 

eristata 62 |Leather Root 
Koellia 362 Leatherwood 

californica 362 | Ledum 
Labiatae 352 glandulosum 
Labrador Tea 310 Leguminosae 
Lace-pod 191 | Lemna 
Lactuca 418 cyclostasa 

sativa 419 gibba 
seariola 419 minima 

-Lady’s Mantle 210 minor 
Lady’s Slipper 112 trisulea 
Lady’s Thumb 139 | Lemnaceae 
Lagophylla 449 |Lemon Verbena 

filipes 450 | Lepidium 
ramosissima 449 bipinnatifidum 

Lamarckia 65 dictyotum 
aurea 65 | draba 

Lamium amplexicaule 358 latipes 
Larkspur 166 medium ' 
Lastarriaea 128 | menziesii 

chilensis 128 nitidum 
Lasthenia 433 oxycarpum 

conjugens 433 | strictum 
glaberrima 434 | Leptosyne 
glabrata 433 |  calliopsidea 

Lathyrus 238 stillmanii 
bolanderi 239 | Leptotaenia 
jepsonil 239 californica 
littoralis 238 dissecta 
torreyl 238 | Lepturus 
vestitus 238 bolanderi 
watsonii 239 cylindricus 

Lauraceae 174) incurvatus 
Laurel, Bay 174 | Lessingia 

California 174 | adenophora 
Family 174| germanorum 

256, 

257 
446 
448 
448 
448 
447 
449 
448 
447 
448 
447 
448 
449 
448 
448 
233 
262 
310 
oll 
214 
88 
89 
88 
89 
88 
88 
87 

352 
192 
192 
193 
192 
193 
192 
193 
192 
193 
193 

454 
454 
454 
300 
300 
300 
72 
73 
72 
12 

467 
468 
467 

glandulifera 
hololeuca 
leptoclada 
nana 
ramulosa 
virgata 

Lettuce 

Common 
Prickly 

Leucothoe davisiae 
Lewisia 

rediviva 
Libocedrus 

decurrens 

Lilae, California 
Mountain 

Lilaea 

subulata 
Lilaeopsis 

lineata 
Liliaceae 
Lilium 

humboldtii 
maritimum 
pardalinum 
parryi 
parvum 
rubescens 
washingtonianum 

Lily 
Black 

Chamise 
Chaparral 
Checker 
Coast 
Easter 
Family 
Fawn 
Lemon 
Mariposa 
Redwood 
Tiger 
Washington 

Limnanthaceae 
Limnanthus doug- 

lasil 
Limosella 

aquatica 
Linaceae 
Linanthus 

acicularis 
ambiguus 

252, 

503 

468 
468 
468 
468 
468 
468 
418 
419 
419 
311 
159 
159 
23 
23 

254 
254 
32 
32 

298 
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androsaceus 

bicolor 
ciliatus 
densiflorus 
dichotomus 
liniflorus 
parviflorus 
pusillus 
rattanii 

Linaria 
canadensis 
vulgaris 

Linum 
adenophyllum 
breweri 
ealifornicum 
elevelandit 
congestum 
digynum 
lewisii 
micranthum 
spergulinum 

Lippia 
lanceolata 
nodiflora 

Liquorice 
Chinook 

Lizard Tail 
Family 

Loasa Family 
Loasaceae 
Lobelia Family 
Lobeliaceae 
Loco-weed 
Loeflingia 

squarrosa 
Lolium 

italicum 
multiflorum 
perenne 

. temulentum 
tenue 

Lomatium 
Lonicera 

coerulea 
conjugialis 
hispidula 
interrupta 
involucrata 

Loose-strife 
False 
Family 

335 
336 
336 
335 
334 
334 
335 
334 
335 
371 
371 
372 
239 
240 
241 
240 
240 
241 
240 
240 
240 
240 
352 
352 
352 
234 
217 
437 
116 
267 
267 
401 
401 
234 
157 
157 
73 
73 
73 
73 
73 
73 

301 
396 
396 
396 
396 
397 
396 
271 
273 
271 

INDEX. 

> a! 
be 
» fen 

"Cs 

‘ 

Lophanthus 
urticifolius 

Lophochlaena califor- 
nica 

Lophotocarpus 
californicus 

Loranthaceae 
Lotus 

americanus 
benthamii 
biolettii 
erassifolius 
eriophorus 
formosissimus 
glaber 
grandiflorus 
heermannii 
humistratus 
leucophaeus 
micranthus 
salsuginosus 
stipularis 
strigosus 
subpinnatus 
torreyi 
wrangelianus 

Lousewort 
Luecern 

Ludwigia 
palustris 

Luina 
hypoleuea 

Lupine 
False 
Silver 
Tree 

Lupinus 
affinis 
albifrons 
arboreus 
chamissonis 
densiflorus 
formosus 
hirsutissimus 
latifolius 
littoralis 
luteoclus 
micranthus 
microcarpus 
nanus 
polyphyllus 
sericatus 

356 
356— 

64 

33 
34 

307 
228 
231 
232 
232 
229 
231 
229 
232 
230 
231 
231 
230 
230 
230 
229 
230 
231 
229 
231 
388 
220 
273 
273 
426 
427 
216 
215 
217 
216 
216 
218 
217 
216 
217 
220 
218 
219 
217 
217 
219 
219 
220 
218 
218 
217 

trifidus 
variicolor 

Luzula 
comosa 

Lycopus 
americanus ¥ 
lucidus 
sinuatus 

Lysichiton 
kamtschatcensis 

Lythrazeae 
Lythrum 

adsurgens 
ealifornicum 
hyssopifolia 

Madder Family 
Field 

Madia 
capitata 
capitata 
dissitiflora 
elegans * 
Jilipeés 
madioides 
nuttallit 
radiata 
sativa 

Madieae 440, 
Madrona 
Mahala Mats 
Mahonia 
Maianthemum 

bifolium ; 

Malacothrix 
ealifornica 
clevelandii 
coulteri 
obtusa 
parviflora 

Mallow 
Alkali 
Bull 
Dwarf 
False 
Family 
Rose 
Tree 

Malus rivularis 
Malva 

borealis 
fasciculata 
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Melhea 
bulbosa 
californica 
imperfecta 
torreyana 

Melilot, White 
Yellow 

Melilotus 
alba 
indica 
parviflora 

Melissa 
officinalis 

Mentha 
canadensis 
piperita 
pulegium 
spicata 
viridis 

'Mentzelia 
affinis 
dispersa 
gracilenta 
laevicaulis 
lindleyi 
micrantha 

‘Menyanthes trifoliata 
Mesembryanthemum 

aequilaterale 
Mexican Tea 
Mezereum Family 
Microeala 

quadrangularis 
Micromeria 

chamissonis 
douglasii 
purpurea 

Micropus 
amphibolus 
ealifornicus 

| Microseris 

parviflora 258 
rotundifolia 258 

Malvaceae PAsY f 
Malvastrum 260 

arcuatum 261 
exile 261 
fasciculatum 261 
fremontii 261 
thurberi 261 

Man Root 270 
Manzanita 312 
Common ala 
Great-berried 314 
Myacoma 314 

Maple . 250 
Big-leaf 250 
Family 250 
Sierra 250 
Vine 250 | 

Mare’s Tail 284 | 
Mariposa Lily 96,97 | 
White 97 
Yellow 97 

Marrubium 355 
vulgare 399 

Mat-grass 352 
Matricaria 430 

discoidea 430 
occidentalis 430 
suaveolens 430 

| Mayweed 429 
Tribe 429, 406 

Meadow Foam 244 | 
Family 243 

Meadow Sweet, Cali- 
fornia 204 

Meconopsis hetero- 
phylla 178 

Medicago 220 
apiculata 221 
arabica met. | 
denticulata 221 
hispida 221 
lupulina 220 
maculata 221 
sativa 220 

Medick 220 
Black 220 
Spotted 221 

Megarrhiza califor- 
nica 270 

marah 27 

acuminata 
aphantocarpha 
attenuata 

bigelovii 
bolanderi 
douglasii 
elegans 
intermedia 
lindleyt 
linearif olia 
macrochaeta 

62 | procera 
63 | sylvatica 
= ee aos 

Milfoil 
= ‘Milk Thistle 

221 ‘Milk-maids 
222 | Milkweed 
221 Family 
221 | Milkwort 
222 Sea 
222 | Millet 
361 Trike 
362 Mimetanthe 
364 pilsa 
365 Mimulus 
365 | | androsaceus 
365 | angustatus 
365 | bolanderi 
365 —_ cardinalis 
267 | = douglasii 
268  — congdonii 
268 | exilis 

26% | floribundus 
268 | guttatus 
268 inconspicuus 
268 inodorus 
320 | kelloggii 
150 | langsdorffii 
150 latidens 

141| layneae 
256 luteus 
320 moschatus 
321 pilosus 
362 | rattanii 
362. ~—s rubellus 
362 | subuniflorus 

365 > Tobacco 
456 ‘tricolor 

456 | Miner’s Lettuce 
456 | Mint 
413 | Coyote 
414 Family 
413 Mountain 
413 Mustang 
414 Pepper 
415 Spear 
414 Tule 
414 ees Bells 
414 | Mistletoe 
413| Family 
413 Pine 
413 | Mitella breweri 

d05 

415 
415 
265 
430 
426 
188 
322 
322 
244 
317 
37 
36 

380 
380 
376 
378 
377 
377 
378 
377 
377 
380 
379 
379 
379 
380 
377 
379 
379 
378 
379 
380 
380 
378 
378 
377 
377 
377 
160 
364 
364 
352 
362 
363 
365 
365 
365 
94 

307 
307 
308 
201 
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Mitre-wort, False 
Mock Orange 

_ Mokavea 
Mollugo 

verticillata 
Monardella 

_ breweri 
_ eandicans 
douglasii 
lanceolata 

_ leucocephala 
. undulata 
villosa 
viridis 

Monkey-flower 
Bush 

Monniera 
rotundifolia 

Monocots 
Monolopia 

gracilens 
major 

Montia 
chamissonis 
diffusa 
fontana 
gypsophiloides 
linearis 
parvifolia 
perfoliata 
sibirica 
spathulata 

Morning Glory 
Family 
Orchard 
Shore 
Woolly 

Moronel 
Mosquito Bills 
Mountain Balm 
Mountain Mahogany 
Mountain Misery 
Mourning Bride 
Mouse Tail 
Mudwort 
Mugwort, California 
Muilla 

maritima 
Mule Ears 
Mule Fat 
Mullein 
Common 

199 
271 
369 
148 
149 
363 
363 
363 
363 
363 
363 
363 
364 
364 
376 
376 
380 
381 
26 

436 
436 
436 
160 
161 
161 
162 

arden 
162 
161 
160 
160 
161 

325 
324 
326 
325 
326 
397 
317 
343 
205 
205 
399 
169 
380 
431 
102 
102 
452 
473 
370 

Moth 
Mustard - 

Black 
Common Yellow 
Family 
Hedge 
Tansy 
Tower 

Myosurus 
alopecuroides 
minimus 
sessilis 

Myrica 
californica 
hartwegii - 

Myricaceae 
Myriophyllum 

hippurioides 
spicatum 

Myrtle 
Naiad 
Naiadaceae 
Naias 

flexilis 
marina 

Narthecium 
ealifornicum 

Nasturtium 
eurvisiliqua 
officinale 
palustris 

Navarretia nigellae- 
formis 

Neckweed 
Neillia opulifolia 
Nemophila 

atomaria 
aurita 
exilis 
humilis 
insignis 
intermedia 
maculata 
menziesii 
parviflora 
peduneulata 
pulchella 
quercifolia 
sepulta 
spatulata 
venosa 

174, 

370 | Nemoseris californica 412 

370 | Nepeta 
184 cataria 
184 | hederacea 
184 | Nettle 
179 | Family 
183 | Nicotiana 
183 | attenuata 
186 | __ bigelovii 
169 | glauca 
169 | Nievitas 
169 | Nigger-babies 
169 | Nightshade 
120| Black 
120 | Family 
120 | Nine Bark 
120 | Nitrophila 
285 | occidentalis 
285 | Nonesuch 
285 |Nuphar advena 
321 polysepalum 
29 | Nutmeg, California 
27 |Nuttallia cerasifor- = 
29 mis 214 P45 
30 | Nyetaginaceae 147 © 
30 | Nymphaea 163. ~ 

107 | advena 163. 
107 | polysepalum 163 
187 | Nymphaeaceae 163 — 
188 | Oak - 122 
187 | California Black 124° 
188 | Blue 123 

Family 121 - 
332 | Huckleberry 124 
382 Tron 123 
204 | Leather 123 — 
337 |» Live, Coast 124 
338 | Live, Interior 124° 
337 | Maul 124 
338 | Mountain 128° = 
338 | Oregon 123 . 
338 | Post 123 
338 Serub 122 
337 Tan 125 
337 | Valley 122 
338 | Water 123 
338 | Weeping 123 
339 White 123 
338 Oat-grass 54, 55,57 
338 | Oats 55, 56am 
338 Tribe 5b Se 
338 | Odontostoemum 00..." 

hartwegii 99 



-Oenanthe 
californica 
sarmentosa 

Oenothera 
californica 
campestris 
eheiranthifolia 

dentata 
graciliflora 
grandiflora 
hirtella 
micrantha 
ovata 

strigulosa 
trichocalyx 
whitneyi 

Oleaceae 
Old Man 
Old Man in the 

Ground 
Old Man of Spring 
Onagraceae 
Onion, Wild 
Ookow 
Opulaster opulifolius 
Orache, Spear 
Orchid Family 
Orchidaceae 
Orchis, Stream 
Orobanchaceae 
Orobanche 

ealifornica 
comosa 
fasciculata 
tuberosa 
uniflora 

Orojo de Leabre 
Orthocarpus 
‘attenuates 

castilleioides 
densifiorus 
erianthus 
faucibarbatus © 
floribundus 
lithospermoides 
purpurascens 
pusillus 

Osmaronia 
cerasiformis 

Osmorrhiza 
brachypoda 

- nuda 

298 
298 
298 
281 
282 
283 
283 
283 | 
283 | 
282 | 
283 
283 | 

282 
283 
282 
281 
319 
431 

270 
428 

272 | 
103 
101. 
204 | 
143 
112 
112 
114 
388 
389 
389 
389 
389 
390 
389 | 
466 | 
384 
385 

385 | 
385 
386 | 
386 
385 
386 | 
385 
385 
211 
211 | 
292 
292 
292 

INDEX, 

| oeecidentalis 
Oso Berry 
Owl’s Clover 3 
| Oxalidaceae 

Oxalis 
' eorniculata 
| Family 

oregana 

Oxyria digyna 
Oxytheea 
| hirtiflora 

inermis 

/Oyster Plant 
~Paeonia 
| brownil 

Paint Brush, 
Painted Cup 
Panicese 
_Panie-grass 

'Panicularia 

pauciflora 
Panicum 

capillare 
erus-galli 
dichotomum 
miliaceum 

sanguinale 

‘Pansy, Yellow 
-Papaver 
| ealifornicum 
| heterophyllum 
| Papaveraceae 
Parietaria debilis 
'Parnassia 
| californica 
| palustris 
| Paronychia 
_ chilensis 

franciscana 

Parsnip 
Alkali 
Bladder 
Common 

| Cow 
| Pestle 
| Water 

| Parsley 
Family 
Knotted Hedge 

Pasania 
densiflora 

84, 

Indian 

292 | Paspalum 
211 distichum 
585 | Pastinaca 
241 sativa 

241 | Pea 
241 Family 

241 | Pear 
241 | Pearl Wort 
134 | Pectocarya 
130 penicillata 
130 | pusilla 
131 | Pedicularis 
A411 densiflora — 
144 | Pennyroyal 
165 |Pennywort, Marsh 
383 Water i 

994 |Pentacaena 
3 ramosissima 
97 | Pentachaeta 
7 alsinoides 

67 exilis 

37 Pentstemon 
32 centranthifolius 
38 corymbosus 
39 | heterophyllus 
38 | lemmonii 
9g | newberryi 

266 Peony 
177 | Pepper-grass 
178 Peppermint 
178 | Pepperwood 

_, | Periwinkle 
: s |Persicaria, Water 
30 0 _Petasites 
a 00 | palmata 
200 | Peucedanum 

= earuifolium 
158 | dasyearpum 
158 hassei 
158 | leiocarpum 
286 macrocarpum 
303 | nudicaule 
303 parvifolium 
303 tomentosum 
304 utriculatum 
301 _ vaseyl 

297 Phacelia 
286 bolanderi 
285 brachyloba 
293 | breweri 
125 californica 
125 Caterpillar 
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ciliata 
circinatiformis 
distans 
divaricata 
douglasii 
Family 
hispida 
malvaefolia 
nemoralis 
ramosissima 
rattanii 
suaveolens 
tanacetifolia 
whitlavia 

Phalarideae 
Phalaris 

amethystina 
arundinaceae 
canariensis 
earvliniana 
lemmonii 

minor 
paradoxa 

Philadelphus lewisii 
Phleum 

alpinum 
pratense 

Phoradendron 
bolleanum 
flavescens 
villosum 

Phragmites 
COMMUNIS 
phragmites 
vulgaris 

Phyllospadix 
scouleri 
torreyi 

Physocarpus 
capitatus 

Picea 
breweriana 
sitchensis 

Pickle-weed 
Picris 

echioides 
Pickeringia 

montana 
Pigeon Berry 
Pigweed 

Rough 
Pimperne! 

' 841| False 

wv 

= 4 id 
+ 

: INDEX. | 

340, Water 
341 | Pimpinel 
340 | Pimpinella 
340 apiodora 

836 | Pin Clover 
341 | Pin Grass 
342 | Pinaceae 
342 | Pine 
341, Beach 
342 | Big-cone 
341 ~~ Bishop 
342 Digger 
341 Family 
39 Knob-cone 
tL Little Sugar 
41, Monterey 
42 | Oregon 
40 Silver 
40 Sugar 
41; Tamrac 
ni Two-leaf 
41 White-bark 

201 | Yellow 
44 Pineapple Weed 
45 Pine Drops 
44 |Pink Family 

307 | Indian 
308 Sea 
308 Windmill 
308 | Pifion, One-leaf 
60 Pinus 

61 albicaulis 
61 attenuata 

61 contorta 
31 coulteri 
31 insignis 
31 lambertiana 

204 | monophylla 
204 | monticola 
21 muricata 
21 murrayana 
21 ponderosa 

145 radiata 
411 sabiniana 
411 tuberculata 
215 | Pipe-stem 
215 | Pipe Vine 
252  Pipsissewa 
141 Plagiobothrys 
147 campestris 
317 canescens 

ae a 

pron He 
tS 

i Tha 

ve. 
a) 

263 ‘ocaned 
316 rufescens 
297 | tenellus 
297 |Plane Family | 
297 | Tree a 
243 Plantagenet 
243  Plantago i 
17 ___—ibigelovii- 
17 Family 
20 hirtella 
18 lanceolata 
20 | major 
18 = maritima 
17 —s patagonica 
19 | Plantain 
18 Common 
19 ~+English 
21 | Sea 
18 | Water 
18 | Platanaceae 
20 Platanus 
20} racemosa 
18 Platystemon 
18s ealifornicus 

430 Platystigma 
310 californicum 
150 lineare 

152 Plectritis 
318.. davyana 
152 glabra 
19 jepsonii 
17 | macrocera 
18 magna 
19 samolifolia 
* ‘Pleuricospora 
fa | fimbriolata 
9 | Pleuropogon 
Hs ealifornicum 
19 | Pluchea 
18 eamphorata 
20 | Plum 
20} Sierra 
18 | Plumbaginaceae 
19 | Poa 
18 annua 
19 | douglasii 

168 | pratensis 
307 | secunda 
309 | unilateralis 
348 | Podosciadum califor- 
348 nicum 
349 | Popogyue 

Wit 
Be 2 

any ‘a 

ea 

"2G 



INDEX. 

douglasii 361) Family 
parviflora 361 | Matilija 
serpylloides 361 Prickly 
ziziphoroides 361 Western 

Poison Hemlock 294 | Wild 
Poison Oak 249 | Wind 
Polemoniaceae 328 | Populus 
Polemonium 328 fremontii 

carneum 328 tremuloides 
confertum 328 | trichocarpa 

Polyearpon 157 | Portulaca 
depressum 157 | oleracea 
tetraphyllum 157 | Portulacaceae 

Polygala 244 | Potamogeton 
ealifornica 244 americanus 
cornuta 244 foliosus 
Family 244 latifolius 

Polygalaceae 244 lonchites 
Polygonaceae 128 lucens 
Polygonum 136 pauciflorus 

acre 139 | pectinatus 
amphibium 138 pusillus 
aviculare 138 | Potato, Common 
bolanderi 137 | Potentilla 
ealifornicum 138 anserina 
coarctatum 138 bolanderi 
convolvulus 139 |  ealifornica 
hartwrightii 138 | elata 
lapathifolium 139 glandulosa 
muhlenbergii 138 kelloggii 
nodosum 139 millegrana 
paronychia 137 multijuga 
parryi 138 rivalis 
persicaria 139 tenuiloba 
punctatum 139 | Poverty Weed 
spergulariaeforme 138 Primrose Family 

Polypogon 46 Sierra 
littoralis 46 Primula suffrutescens 
monspeliensis 46 Primulaceae 

Pond Lily 163 |Prince’s Pine 
Indian 163 | Prunus 

Pondweed 27 demissa 
Family 27 + emarginata 
Fennel 29 ilicifolia 
Horned 30 subcordata 

Poor Man’s Weather- Prosartes hookeri 
Glass 317 = menziesit 

Pop-corn Flower 348 Pseudotsuga 
Poplar 119 | douglasii 
Poppy 177‘ taxifolia 

Bush 176 | Psilocarphus 
California 176 | brevissimus 

174 
176 
nS Wf 
178 
172 
178 
i 
Lis 
120 
119 
159 
159 
158 
27 
28 
28 
29 
28 
28 
28 
29 
28 

368 
208 
208 
210 
209 
209 
209 
209 
208 
209 
208 
209 
454 
315 | 
316 
316 
315 
309 
211 
212 
211 
212 
212 
110 
110 
20 
21 
20 

457 
457 

509 

oreganus 457 
tenellus 457 

Psoralea 232 
californica 234 
douglasii 233 
macrostachys 233 
orbicularis 233 
physodes 234 
strobilina 233 

Ptelea 248 
angustifolia 248 
baldwinii 248 

Pterospora androm- 
eda 310 

Pterostegia 128 
drymarioides 128 

Ptiloria virgata 411 
Purslane, Common = 159 

Family 158 
Lowland 149 
Mud 264 
Water 273 

Pussy ’s Ears 98 
Pussy Paws 162 
Pycnanthemum calif or- 

nicum 363 
Pyrola 309 

aphylla 310 
picta 310 
rotundifolia 310 
secunda 310 

Pyrus 213 
rivularis 213 

Quercus 122 
agrifolia 124 
californica 125 
chrysolepis 124 
densiflora 125 
douglasii 123 
dumosa 123 
durata 123 
garryana 123 
kelloggii 124 
lobata 122 
vaccinifolia 124 
wislizenii 124 

Radish 184 
Rafinesquia 411 

californica 411 
Ragweed 455 

Tribe 454, 408 
Ranunculaceae 164 



Ranunculus 
aquatilis 
bloomeri 
ealifornicus 
canus 
flammula 
hebeearpus 
lobbii 
murieatus 
occidentalis 
orthorhyneus 
pusillus 

Raphanus 
raphanistrum 
sativus 

Raspberry 
Rattlesnake Plantain 
Rattlesnake-weed 
Rattle-weed 
Razoumofskya — occi- 

dentalis 
Red Maids 
Red-berry 
Redbud, Western 
Red-top, Northern 
Redwood 

Family 
Reed, Common 

Giant 
Rein-orehis 
Reseda odorata 
Resedaceae 
Rhagadiolus 

hedypnois 
Rhamnaceae 
Rhamnus 

ealifornica 
crocea 
purshiana 

Rhododendron 
ealifornicum 

occidentale 
Rhus 

diversiloba 
integrifolia 
laurina 
ovata 

trilobata 
Ribes 

aureum 
ealifornicum 
divaricatum 

malvaceum 
menziesii 
sanguineum 
speciosum 
victoris 

Ribwort 
Rigiopappus 

leptocladus 
Roble 
Rock-rose Family 
Romanzoffia 

sitchensis 
Romneya coulteri 
Rope Vine 
Rosa 

californica 
gymnocarpa 
spithamaea 

Rosaceae 
Rose 

California Wild 
Family 
Sonoma 
Wood 

Rose Bay, California 
Rose-Mallow 
Rosemary, Marsh 

-| Rosilla 
Rosin Weed 
Rubiaceae 
Roubieva 

multifida 
Rubus 

leucodermis 
parviflorus 
spectabilis 
ursinus 
vitifolius 

Rue Family 
Meadow 

Rumex 

acetosella 
conglomeratus 
crispus 
hymenosepalus 
obtusifolius 
occidentalis 
persicarioides 
pulcher 
salicifolius 

Ruppia 
maritima 

203 Bog 
202 | Family 
203 Salt 
202 Spike 

391 Toad ag 
438 | Wood : 
438 Yard 
123 Russian Thistle 
265 | Rutaceae 
343 |Rye, Wild 
343 | Sage 
176 Ball 
168 Black 
205 Blue 
206 Button 
206 | Creeping 
206 | Crimson 
203 Pitcher 
205 Thistle / 
206 White 
203 |Sage Brush 
206 | Sagina 
206 | apetala 
311 erassicaulis 
257 occidentalis  - 
318 | Sagittaria 
439 | greggii 
445 latifolia 
392 montevidensis 
142 sanfordii 
142 Sailors’ Caps 
206 St. John’s Wort 
207 Family 
206 | Salal 
207 Salicaceae 
207 | Salicornia 
207 | ambigua 
248 | Salix 
171 flavescens 
134 | laevigata 
135 lasiandra 
135 | lasiolepis 
135 | longifolia 
135 nigra 
136 sessilifolia 
135 sitchensis 
136 |Salmon Berry 
136 | Salsify 
136 | Salsola kali 
29 | Salvia 
29 | apiana 

202 | Rush 



californica 
earduacea 
columbariae 
mellifera 
sonomensis 
spathacea 

Sambucus 
glauca 
racemosa 

Samolus 
valerandi 

Samphire 
Sand Mat 
Sand Spurrey 
Sand-Verbena, Com- 

mon 
Yellow 

Sandwort 
Sanicle, Coast 

Dobie 
Poison 
Purple 

Sanicula 
arctopoides 
bipinnata 
bipinnatifida 
laciniata 
maritima 
menziesii 
nevadensis 
nudicaulis 
saxatilis 
septentrionalis 
tuberosa 

Sapindaceae 
Sarcodes sanguinea 
Saururaceae 
Savastana 

phylla 
Saxifraga 

bryophora 
californica 
Family 
mertensiana 
peltata 
tolmiei 
virginiensis 

Saxifragaceae 
Scabiosa 

atropurpurea 
Scandix 

pecten-veneris 

Macro- 

359 
308 
359 
359 
359 
360 
395 
395 
395 
jG 
316 
145 
158 
155 

148 
148 
154 
291 
291 
291 
290 
289 
290 
291 
290) 
291 
291 
290) 
290 
290 
291 
290 
291 
251 
310 
116 

43 
Ab i 
198 
198 
197 
198 
198 
198 
198 
LOT 
399 
399 

INDEX. 

Searlet Bugler 
Searlet Cup 
Schizonotus purpur- 

ASCeNS 
Scirpus 

americanus 
ealifornicus 
earinatus 
lacustris 
maritimus 
microcarpus 
olneyi 
pungens 
riparius 
robustus 
sylvaticus 
tatora 

Scoliopus 
bigelovii 

Scolymus 
hispanicus 

Seorzonella 

bolanderi 
maxima 

paludosa 
procera 
sylvatica 

Seorzonera 
hispanica 

Seribneria 
bolanderi 

Serophularia 
californica 

Scrophulariaceae 
Scutellaria 

angustifolia 
bolanderi 

ealifornica 
galericulata 
lateriflora 
tuberosa 

Sea Fig 
Sea Pink 
Sea Rocket 
Sedge 

Family 
Sedum 

pumilum 
radiatum 
spathulifolium 

292 |Self Heal 
292 Selinum 

379 
383 

324 
82 
83 
83 
83 
83 
84 
84 
83 

pacificum 
Senebiera coronopus 

didyma 
Senecio 

aronicoides 
clevelandii 
douglasii 
eurycephalus 
greenel 
hydrophilus 
Ivy 
mikanioides 
sylvaticus 
vulgaris 

Senecioneae 
Sequoia 

gigantea 
sempervirens 

Sesuvium 
yortulacastrum 

sessile 
Setaria glauca 
Shepherd’s Needle 
Shepherd’s Purse 
Sherardia 

arvensis 

| Shin-leaf, White- 
veined 

-|Shooting Star 
Sida 

hederacea 

Sidaleea 
calycosa 
delphinifolia 
diploseypha 
hartwegii 
humilis 

malachroides 
malvaeflora 

oregana 
secundifiora 
suleata 

Side-beard 

Silene 

antirrhina 
ealifornica 
gallica 
multinervia 

verecunda 
Silk-tassel Bush 

Family 
Silybum 

405, 

511 

299 
194 
194 
427 
428 
428 
429 
428 
428 
429 
429 
429 
428 
428 
426 
29 
23 
22 

149 
149 
149 
39 

292 
189 
394 
394 

310 
317 
261 
261 
258 
259 
260 
259 
259 
260 
260 
260 
260 
260 
259 
63 

151 
152 
152 
152 
151 
152 
304 
304 
425 



512 

marianum 
Silver-weed 
Sisymbrium 

canescens 
officinale 
pinnatum 

Sisyrinchium 
bellum 
ealifornicum 

Sitanion elymoides 
Sium 

cicutaefolium 
Skevish 
Skull-cap 
Skunkweed 
Slippery Elm 
Smartweed, Dotted 
Smilacina 

amplexicaulis 
sessilifolia 

Snake Root 
Snake’s Head 
Snapdragon 
Sneezeweed 

Tribe 
Snow Berry 
Snow Brush 
Snow Plant 
Soap Plant 
Solanaceae 
Solanoa 

purpurascens 
Solanum 

nigrum 
tuberosum 
umbelliferum 
xantii 

Solidago 
californica 
elongata 
occidentalis 
sempervirens 
spathulata 

Soliva 
sessilis 

Solomon’s Seal, False 
Sonchus 

asper 
oleraceus 

Sorghum 
Sorghum halepense 
Sorghum Tribe 

433, 

105, 

“INDEX, 

Sorrel, Mountain 
Redwood 
Sheep 
Wood — 
Yellow 

Sow-thistle 
Sparganiaceae 
Sparganium 

californicum 
eurycarpum 
greenei 

Spartina 
foliosa 
stricta 

Spearmint 
Spearwort 
Specularia 

biflora 
Speedwell 

Corn 
Spergula 

arvensis 
Spergularia 

clevelandii 
macrotheca 
rubra 
salina 

Sphacele 
calyeina 

Spice Bush 
Spice-wood 
Spikeweed 
Spinach, New Zea- 

land 
Sea 

Spiranthes 
porrifolia 
romanzoffiana 

Spirostachys 
occidentalis 

Spruce 
Douglas 
Tideland 
Weeping 

Spurge 
Caper 
Family 
Petty 

Spurrey 
Corn 

Squaw-root 
Stachys 

365 
169 
400 
400 
382 
3R2 
157 
157 
155 
156 
156 
156 
156 
362 
362 
172 
172 
444 

150 
150 
114 
115 
114 
145 
145 
21 
20 
21 
21 

246 
247 
244 
247 
157 
157 
296 
356 

ajugoides 
albens 
bullata 
californica 
chamissonis 
pycnantha pI 

Staphylea bolanderi 
Staff-tree Family _ 
Star Flower Bip 
Star of Bethlehem 
Star Thistle ~ 420 
Statice 

armeria 
limonium 

Steer’s Head 
Stellaria 

littoralis 
media 
nitens 

Stenotus 
linearifolius 

Stephanomeria 
virgata 

Sterculia Family 
Sterculiaceae 
Stink Bells a 
Stink-weed 
Stipa 

eminens 

setigera 
viridula 

Stone-crop 
Family 

Storksbill 
Stramonium 
Strawberry 

Sand 
Wood 

Streptanthus 
barbiger 
breweri 
glandulosus 
hispidus 
niger 
orbiculatus 
secundus 
suffrutescens 

Stropholirion calif or- 
nicum 

Stylocline 
filaginea , 
gnaphalioides 

101. 
456 
457 _ 
457 



Suaeda 
ealifornica 
suffrutescens 
torreyana 

Sumach 
Family 

Summer’s Darling 
Sunflower 
Common 
Family 
Tribe 450, 

Sweet Alyssum 
Sweet Bay 
Sweet Brush 
Sweet Cicely 
Sweet Shrub 

Family 
Sweet-gale Family 
Swine-cress 
Sycamore, Western 
Sympetalae 
Symphoricarpos 

mollis 
oreophilus 
racemosus 

Synthyris 
rotundifolia 

Tanacetum 
camphoratum 

Tare 
Tansy, Dune 
‘Taraxacum 

officinale 
Tarweed 

Chile 
Hayfield 
Tribe 

Taxaceae : 
Taxodiaceae 
Taxus 

brevifolia 
Teasel Family 
Common 
Fuller’s 

Tellima 
affinis 
grandiflora 
heterophylla 

Tetragonia 
expansa 

Thalictrum 
polycarpum 

440, 442, 

407, 

146 
146 
146 
146 
248 
248 
279 
452 
452 
403 
407 
191 
120 
205 
292 
172 
172 
120 
194 
126 
308 
395 
395 
396 
395 
381 
381 
431 
431 
237 
431 
419 
419 
205 
440 
442 
440) 
25 
22 
25 
25 

398 
399 
398 
199 
reo 
199 
Bh, 
150 
150 
171 
172 

INDEX. 

Thelypodium 
flavescens 
greenel 
Hookeri 
lasiophyllum 

Thermopsis 
californica 
macrophylla 

Thimble Berry 
Thistle 

Barnaby’s 
Blessed 
Bull 
Distaff- 
Milk- 
Napa 
Sow 
Star 
Tribe 

Thorn 
White 

Thorn-apple 
Purple 

Three Square 
Thrift 

Family 
Thymelaeaceae 
Thysanocarpus 

curvipes 
elegans 
emarginatus 
pusillus 
radians 

Tiarella 
unifoliata 

Tibinagua 
Tidy Tips 
Tillaea 

drummondii 
minima 

Timothy 

Tissa clevelandii 
macrotheca 
rubra 
salina 
tenwis 

Toad Flax 
Tobacco 

Tree 
Wild 

Tocalote 

420, 

Tolguacha 
Tonella 

collinsioides 

tenella 
Tongue-grass 
Toothwort 
Torosa 

Torreya 
ealifornica 

Toyon 
Tragopogon 

porrifolius 
Trichocoronis 

riparia 
wrightii 

Trichostema 
lanatum 

lanceolatum 
laxum 

oblongum 
Trientalis 

europaea 
Trifolium 

aciculare 

albopurpureum 
amoenum 
amplectens 
appendiculatum 
barbigerum 
bifidum 
brewer 

ealifornicum 
ciliatum 
ciliolatum 

columbinum 
cyathiferum 
depauperatum 
dichotomum 
dichotomum 
franciscanum 

fucatum 
gracilentum 
hybridum 
involucratum 

macraei 

microcephalum 
microdon 
obtusiflorum 
oliganthum 
olivaceum 
pauciflorum 
petrophilum 

513 

367 
373 
374 
O74 
192 
188 
d Wy ii 
25 
26 

212 
411 
411 
474 
474 
474 
353 
354 
354 
354 
354 
316 
316 
222 
224 
227 
227 
224. 
224 
225 
226 
226 
228 
226 
226 
228 
226 
223 
227 
228 
223 
223 
226 
227 
224 
227 
226 
225 
224 
225 
227 
225 
227 



| 

polyodon 
pratense 
repens 
rostratum 
segetum 
stenophyllum 
trichocalyx 
tridentatum 
trilobatum 
trimorphum 
truncatum 
variegatum 
watsonii 
wormskjoldii 

Triglochin 
conecinna 
maritima 

Trillium 
ovatum 
sessile 

Trisetum 
barbatum 
canescens 
cernuum 
nutkaense 

Tropidocarpum 
capparideuni 
dubium 
gracile 

Troximon apargioides 
grandiflorum 
heterophyllum 
humile 
retrorsum 

Tsuga 
heterophylla 
mertensiana 

Tule 
Tule, Potato 
Tulip, White Globe 
Tumble Weed 
Tumion californicum 
Turkey Mullein 
Turkey-pea 
Turpentine Weed 
Twinberry, Black 
Typha 

latifolia 
Typhaceae 
Umbelliferae 
Umbellularia 

californica 

227 
224 
224 
223 
225 
224 
225 
224 
224 
224 
224 
224 
dl 
32 
31 

107 
108 
107 
54) 
55 
55 
55 
55 

189 
189 
189 
189 
418 
418 
418 
418 
418 
21 
21 
21 
83 
33 
98 

147 
26 

245 
291 
354 
396 
26 
26 
26 

285 
174 
174 

INDEX. 

Uropappus 
lindleyi 
linearifolius 
macrochaetus 

Urtica 
californica 
gracilis 
holosericea 
lyallit 
urens 

Urticaceae 
Utricularia 

vulgaris 
Utriculariaceae 
Vacearia 

vulgaris 
Vaccinium 

caespitosum 
occidentale 
ovalifolium 
ovatum 

parvifolium 
Valerian Family 
Valeriana sylvatica 
Valerianaceae 
Vancouveria 

hexandra 
parviflora 

Vanilla-grass 
Velaea 

hartwegii 
kelloggii 

Venus Looking-glass 
Veratrum 

californicum 
fimbriatum 

Verbaseum 

blattaria 
thapsus 

Verbena 
bracteosa 
Family 
hastata 

prostrata 
Verbenaceae 

Veronica 
americana 

arvensis 
buxbaumii 
peregrina 

Vervain 
Vervenia 

412 
415 
412 
413 
126 
127 
127 
127 
127 
127 
126 
388 
388 
388 
151 
151 
314 | 
315 
315 
315 
315 
315 
397 
398 
397 
173 
174 
173 
42 

294 
295 
294 
400 
106 
106 
106 
370 
370 
370 
351 
352 
351 
352 
352 
351 
382 
382 
382 
382 
382 
351 
d41 

exigua 
gigantea 
sativa “ '-* ae 

Villela He 
Vinca major 
Vine Family © 
Vinegar Bush 
Vinegar Weed 
Viola 

canina 
chrysantha ~ 
douglasii : 
glabella 
lobata 
ocellata 
penduneulata . 
purpurea 
sarmentosa 

Violaceae 
Violet 

Dog 
Family 
Mountain 
Pine 
Wood 

Viper’s Grass 
Virgin’s Bower 
Vitaceae 
Vitis 

californica 
Wake Robin 
Wall Flower 85. 

Walnut . 20 
California Black 120 
Family 120 

Water Fennel 248° 
Water Hemlock 
Water Montia 
Water Plantain 

Family 

Water Shield 
Water Starwort Fam- 

ily 
Water-leaf 
Water-lily Family 
Water-milfoil 8) 

Family . 284° 
Water-weed, Yellow 273 

1 53 
i. *e)-< 



Whispering Bells 
White Man’s Foot 
White Weed 
Whitlow-wort 
Willow 

Family 
Longleaf 
Nuttall 
Red 
Sandbar 
Velvet 

Yellow 
Willow Herb 
Wind-flower 
Wine Flower 

INDEX. 

263 | Wintergreen 
263 | Wire Grass 
120 | Wislizenia 
201 refracta 
201 | Wolftia 
343 lingulata 
391 | Wormseed 
262 | Wyethia 
158 | angustifolia 
117 | glabra 
118 helenioides 
118 | Xanthium 
i BY canadense 
118 spinosum 
118 | Xerophyllum 
417 tenax 
118 | Xylothermia montana 
119 

. 117 |Yard Grass 
274 | Yarrow 

168 | Yellow Mats 

172 | Yerba Buena 

309 
138 

Yerba del Chivato 

Yerba del Oso 

Yerba del Peseado 

Yerba del Vibora 
Yerba Mansa 

Yerba Reuma 

Yerba Santa 
Yew 

Family 
Zannichellia 

palustris 
Zausehneria 

ealifornica 

Zostera 

marina 

pacifica 
Zygadene 

star 

Zy gadenus 
fremontil 

venenosus 

515 

168 
252 
245 
293 
116 
264 
343 
25 
25 
30 
30 

273 
274 
30 
30 
30 

105 
105 
105 
105 
106 
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