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834 HYDROPHYLLACEAR

base.—Montane, 4000 to 6500 ft.: 8. Si

; Jto .¢ 8. Sierra Nevada (Shade

gulare Qo.), San F:Imgdlo, San Gabriel, San Bernardirgo San%lzltalzen; -;.'VIlfd,
an Jacinto mountains; Palomar Mt.; Cuyamaca Mts.; s. t(,) L. Cal

10. ERIODICTYON Benth.

Shrubs with aromatie herbage. Leaves alternate, pin 1
reticulated, corlaceous, dentate, and- petiolate. Ihgor;l:d::rll}éevin%g;n?ﬁzly
gsuahly naked, panicle of scorpioid cymes. Sepals narrow, not dilated above.
m(:)l;(; grfﬂerégegltg;;etg c%}rlnp%n;latef, 1;i}tls tube without appendages, Filaments

: o the tube o e corolla, little or

gplarsely hirsute. _ Ovary nearly or quite 2-(11,3116(1 b)(f) tl}llgtv;geiliilgexggrttehdé
ﬁl ated placentae in the axis; styles 2, distinct. Capsule 2 lines long or less
rst locthl(‘lal, 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.) ’ )

Leaves glutinous, nearly or quite glabrous above.
Calyx sparsely hirsute; corolla weakly puberulent outside; cent. and n. Cal

Calyx densely white-silky ; corolla densely hairy outside; mts. of 8. 103{? .cleifornicum.

Leaves densely tomentose on both surfaces....................... 32.EE.C:Z‘CSI;;>;;:_L_U£.

1. E. califérnicum (H. & A.) Greene. YErBA SANTA, M
Fig. 796. Shrub, 2 to 8 ft. high; leaves oblong to oblance?)lljziqt%?ngarii?gfg:
o below and frequently above, dentate ex.
cept at base or below the middle, very
glutinous-resinous, as if varnished, the
areas between the veins and cross-vein.
lets on the under surface with a close
dense felt; calyx 1 line long with linear
lobes; corolla white or pale blue, tubular-
funnelform, 4 to 6 lines long; stamens
and styles included. ~— Dry__mo i
moxand offen abundant and gregarious
over extensive areas: Coast R‘angesmffbﬁl
Monterey Co. to Siskiyou Co.; Sierra
nNegrada i;li:)m T(l;lare Co. to Eldorado Co.;
. to southern Ore. May- i-
Bosem Beneh) ay-June. (E. gluti

2. E. trichécalyx Hel. Shrub, rather

too close to mo. 1; calyx densely white-
halry_; corolla narrow-campanulate, 3 to
41/1_;11mes 1orég, Idenselzlpubescent outside.
.esas and chaparral belt, 1200 to 5500
ft.: Santa Tnez, San Gabriel and San
Bernardino mountains. (E. angustifolium
var. pubens Gray.) Var. LANATUM Jepson
n. comb. Leaves very white-tomentose be-
neath. — Santa Rosa, Cuyamaca

Laguna mountains; s, to L. Cal. (. ca
tornicum var, lanatym Brand.)

3. E. crassifolium Benth, Shrub 4 to 6
(or 12) ft. high, leafy at the top; herbage
densely tomentose, sometimes snow-white,
796. Eriodictyon californicum Greene; sometlmes'dull or grgenish; leaves oblong
a, fl. branchlet; b, leat. x % Ito oval, thick and rigid, erenate, 2 to 4 in

. ; -ong; cyme 2 to 3 in. broad; calyx d '
;llggug, l}':lalf ?.s long as the slightly villous corolla; corolla somew};az s:);fvere}:'%srilly
mes long.—Mts,, 2000 to 6000 ft., Ventura Co. to San Diego Co Var,

s;};f&%&y]?;lalgg} ?}fé)lzlllih\:};i;ﬁ;iill?r, lml))t glandular; corolla 2 to 2% lines long,
) 1t8 lobes connivent in anthesis.—S i
Mts. of Monterey and San Luis Obispo Cos. (B. niveuxsnlSEaigwg.t)a L%(;lf

R 1 ]l.ntal]]
slopes and ridges, 500 to 4000 ft,, com-
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TRASKIAE Brand. Similar to var. niveum; sepals black-glandular; corolla 214
to 3 lines long.—Santa Inez Mts.; Santa Catalina Isl. (E. traskiae Eastw.)

11. TRICARDIA Torr.

Perennial herb, the leaves mostly in a basal rosette. ¥lowers purplish,
rather few in loose spicate racemes. Sepals almost distinet, very dissimilar,
the 3 outer large and cordate, becoming much enlarged, scarious and reticu-
late-veiny in fruit, the 2 inner linear. Corolla broad-campanulate, slightly
contracted at the mouth, deciduous, the 10 narrow internal appendages free
from the filaments. Stamens unequal, equally inserted on the lower part of
the corolla-tube. Ovary l-celled, glabrous; ovules 4 on each placenta; style
2-cleft. Capsule thin-walled, 1-celled. (Greek tri, three, and cardia, heart,
referring to the 3 outer sepals.)

1. T. watsdnii Torr. Stems ascending or erect, several from a short root,
5 to 11 in. high; leaves oblong-spatulate to oblong-linear, serrate, 1 to 2%
in. long; sepals 2 lines long, becoming % to 1 in. long in fruit; corolla purp-
lish, 3 lines long. — Hillslopes or cafions, 1500 to 7000 f£t.: Colorado and
Mohave deserts; Inyo Co.; e. to southern Utah.

12. HESPEROCHIRON Wats.

Dwarf perennial herbs. Flowers solitary on naked peduncles arising from
a leaf-rosette on the ground. Leaves oblong, spatulate or ovatish, entire,
ciliate, equaling or exceeding the peduncles. Calyx 5-parted, with lincar-
lanceolate lobes. Corolla purplish or nearly white, campanulate or rotate,
deciduous, the stamens inserted on the base of its tube. Filaments subu-
late, more or less hairy at base. Ovary l-celled; placentae narrow, projecting
into the cavity, borne on narrow plates or half-partitions. Style 2-cleft at
apex. (Greek hesperus, western, and Chiron, referring to the Centaur.)
Corolla oblong-campanulate, its lobes shorter than the tube............ 1. H. californicus.
Corolla saucer-shaped, its lobes longer than the tube..................... 2. H. pumilus.

1. H. califérnicus (Benth.) Wats. Leaves many in a basal tuft, narrowed
at base to a short petiole, 1 to 1% in. long; herbage grayish-pubescent;
corolla, white with a flare of pinkish veins, a little hairy at base.—Mountain
valleys and flats, 4000 to 8600 ft.: Sierra Nevada from Tulare Co. to Siskiyou
Co.; e. to Utah, n. to Wash.

2. H. pimilus (Dougl.) Porter. Leaves few in a basal tuft, oblong or
ovatish, 1 to 13, in. long, the petioles 14 to 1% as long; herbage greenish, the
leaves subglabrous except on the margins; flowers 6 to 8 lines wide.—Moist
flats or meadows in the mts.: Sierra Nevada from Fresno Co. to Plumas Co.,
6000 to 8000 ft.; Lake Co., 1300 ft.

13. ROMANZOFFIA Cham.

Low and delicate perennial herbs with the aspect of some species of Saxi-
fraga. Stems somewhat scape-like, loosely racemose. Leaves mostly basal
(the cauline alternate), round-cordate, crenately lobed, long-petioled. Flow-
ers white, Calyx 5-parted into nearly distinct sepals. Corolla broadly funnel-
form, destitute of appendages, deciduous. Stamens unequal, inserted on the
bagse of the corolla-tube. Style filiform, entire; stigma small. Capsule 2-
celled or nearly so, with narrow placentae. Seeds numerous. (Count Roman-
zoff, promoter of the Russian voyage of Kotzebue; dedicated to him by
Chamisso, the German poet and botanist, who accompanied the expedition.)

1. R. sitchénsis Bong. Stems slender, 4 to 9 in. high, arising from a filiform
rootstock bearing tubers; pedicels spreading, much longer than the flowers;
calyx-lobes linear or lanceolate, not more than %5 as long as the corolla and
exceeded by the capsule.—On moist rocks in shady places near the coast:
San Mateo Co. and Mt. Tamalpais to Humboldt Co.; n. to Alas. Rare within
our limits.

BORAGINACEAE. Borace FaMiLy
Herbs, usually rough with coarse hairs. Leaves simple, commonly entire

and alternate. Flowers complete, in one-sided spikes or racemes, coiled
spirally (scorpioid) and uncoiling as flowering proceeds. Calyx with com-




836 BORAGINACEAE

monly 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 splitting into 4 one-seeded nutlets. Style entire or none, rarely
2-cleft. Nutlets commonly roughened or prickly. Endosperm none, except
in Heliotropium. Ovary not deeply parted in Heliotropium, Euploca and

~ Coldenia, or merely lobed or laterally grooved. Nutlets often inserted on a
short thick prolongation of the receptacle known as the gynobase. The
spikes or racemes (here so-called for convenience) are really one-sided
scorpioid cymes. Euploca has 2 nutlets.

A. Ovary undivided or merely lobed, sometimes 2 to 4-grooved on the sides; style terminal,

Style entire, the style or stigmas provided with a glandular ring.
Flowers axillary (or appearing so) and solitary; fruit of 2 nutlets; stigma annular,

surmounted by a tuft of short bristles; deserts............... 1. EUPLOCA.

Flowers in dense scorpioid racemes; fruit of 4 nutlets; stigma peltate, not tufted (in
OQUTS) § COMMOM . « s 4 vt e aavvns avmcanarsoeeaseonncnens 2. HELIOTROPIUM,

Style 2-cleft, the stigmas capitate; herbs; deserts........ e 3. COLDENIA.

B. Ovary deeply 4-parted; style entire or none (or rarely barely 2-cleft at apex), arising
from between the lobes of the ovary.

1. Nutlets armed with barbed prickles.
Nutlets glob?se; or thick; flowers mostly blue, rarely white; plants mostly stout, tall (1 to
3 ft.).

Nutlets spreading, prickly all over; perennials.................. 4. CYNOGLOSSUM.
Nutlets erect, prickly on the margin and sometimes on the back; perennials or annuals.

. . . 5. LAPPULA,
Nutlets thin and flat, divergent or spreading in pairs; flowers white, low and slender;

ANNUAIS. ... i e Chea et ea s ....6. PECTOCARYA,
2. Nutlets unarmed or merely tuberculate.
Calyx pubescent, hispidulose or glabrous, not armed with barbed prickles.
Receptacle flat or merely convex; perennials.
Flowers with tubular or tubular-funnelform corollas; corolla blue; nutlets

WEIDKIEA. oot e 7. MERTENSIA.
Flowers with rotate or funnelform corollas; nutlets smooth and shining.

Throat of the corolla contracted by prominent crests; racemes mostly with-

out bracts; corolla light-blue..................... 8. MyYOSOTIS.
Throat of corolla naked or with low crcsts; racemes bracteate; corolla
greenish-yellow. ... ... vin i 9. LITHOSPERMUM.

Receptacle more or less elongated or produced upward inte a structure (gynocbase) to
which the nutlets are attached.
Corolla bright or orange yellow, the throat open and naked..... 10. AMSINCKIA.
Corolla white, or cream-color or pale yellow, the throat with more or less promi-
nent bulbous swellings or crests.

Perennials; calyx persistent; mostly high montane......... 11, OREOCARYA.
Annuals (except 2 species each in nos. 13 and 14); mostly low altitudes.
Calyx circumseissile. . ...... ... ... .. 12. GREENEOCHARIS.

Calyx not circumscissile (except two species in no. 16).

Nutlets erect, attached from the base to the middle by a groove or

Scar. .
Calyx (and pedicels) usually falling away with the fruit;
corolla-throat with crests; leaves commonly alter-
NALE. v v v v iii e 13. CRYPTANTHA.
Calyx (and pedicels) persistent; corolla-throat with only ob-
scure crests; lower leaves opposite. .14. ALLOCARYA.
Nutlets oblique or incurved so that the apices are approximate in
center, attached above the base to an elevated scar or

caruncle.

Caruncle borne on a stipe-like base; lowest leaves opposite. ..

15. ECHIDIOCARYA.

Caruncle commonly borne in a hollow or transverse groove;

leaves mostly in a basal rosette.16. PLAGIOBOTHRYS.

Calyx-lobes armed with barbed prickles, the calyx in fruit modified to form a bur-like
envelope for the nutlets; annual................ .. ..... 17. HARPAGONELLA.

1. EUPLOCA Nutt.

Small annuals. Flowers sclitary. Corolla white, the upper part of the tube
enlarged and the orifice narrowed, the limb scarcely lobed. Style elongated.
Stigma annular, surmounted by a tuft of short bristles. Fruit globosely 2-
lobed, each lobe splitting into 2 hemispherical one-seeded nutlets. (Greek
eu, well, and ploke, a woven thing.)

1. E. albiflora (Raf.) Jtn. Stem branched, 1 to 3 in. high; herbage, calyx,
corolla-tube and midnerve of limb strigose-hispid; leaves ovate to oblong-
lanceolate, 5 to 9 lines long, petioled: flowers shortly pediceled, ‘‘sweet-
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gcented’’; corolla 5 lines broad.—
Desert valleys, 200 to 1800 ft.: Lud-
low, o. Mohave Desert; Palo Verde
Valley; e. to Neb., s. to Mex, (E.
convolvulacea Nutt.)

2. HELIOTROPIUM L. HELIOTROPE

Herbs with alternate mostly entire
leaves. Flowers white, in dense one-
sided spikes. Calyx-segments lance-
olate or linear. Corolla salverform,
short, with open throat; ginuses
more or less plaited in the bud. Sta-
mens included; anthers acuminate,
connivent, nearly sessile. Stigma
annular or comnie. Ovary not lobed,
separating when ripe into 4 one-
seeded closed nutlets. (Greek helios,
sun, and trope, a turning, ‘‘the flow-
ers beginning to appear at the sum-
mer golstice.””)

1. H. curassivicum L. CHINESE
PusieEY. Fig. 797. Stems branching,
1 to 3 ft. long, prostrate, from a
perennial root; herbage glabrous,
glaucous, fleshy; leaves obovate to
broadly oblanceolate; spikes mostly Hetiotropium curassavicam Lu; a £l
In pairs; COTOI-la' white with tllle yel- g?gﬂch\gtlgxrgr;)l%, corolla spread ope;x X 53
low eye changing to purple, 14 to 2 ¢, pistil x 10.
lines long; stigma turned downward
over summit of ovary and thus resembling a skull-cap; style none.—Common
along the seashore, in stream beds, and in Tow moist or alkaline lands througl-
out Cal. June-Nov. Immigrating locally.

3. COLDENIA L.

Low prostrate or spreading plants, mosﬂy‘ suffrutescent, hoary«pubgscent
and often hispid, the small pale flowers sessile and usually clustered in tht;je
forks or at the ends of the branches and subtended by a tuft or circle o
leaves. Leaves small, petioled, with veins usually conspicuous. Calyx 4 or
5-parted into slender segments. Corolla short-funnelform or nearly salvex;i
form, not more than twice as long as the calyx, the short lobes broad an
rounded. Stamens included. Style 2-cleft or -parted. Ovary entire or 4-lobed,
4-celled. Fruit separating at maturity into 4 one:seeded nutlets, or by aNbor-
tion fewer. (Dr. Cadwallader Colden, Colonial Lieutenant-Governor of New
York, a correspondent of Linnaeus.)

Stems dichotomously branched; leaves conspicuously ;eiaé}?ﬁ;l, the petioles often equaling or
Lea.vle%ngs;téh&nrgﬁn%laoie;'hcr)?;glilca, igaf%dzgeg pairs of veins; herbage pubescent and
somewhat hispid or hirsute.

Annual; lea.lf-uEargins' revglutet. ............................ Y 1(.} Cb'r:l;;tctgllg%:
ial; leaf-margins sinuate.......... IR SRR - 0. b
Leavfserxglérsltlly obovate \ngrith 5 or 6 pairs of veins; perennial (apparengly)c, ;)1:{122%
1t hispid OF NATBULE. .o v v v v oo v cvovnro v n s oo se s s . 0. G
Stems diﬁuselyngranclrl)ed; leaves obscurely veined, the blade longer than Lhe4peé1olc ’ng‘?;grlzl:
not appendaged within; perennial. . . vvi e . 0. ca

. nuttallii Hook. Stem dichotomously branched, prostrate, 4 to 10 in
aci(')ssc; herbage grayish-pubescent, and gparsely hirsute or }_uspldl; leazles
ovate to rotund, revolute, with 2 or 3 pairs of veins, 2 to 4 lines Oﬁxg, ée
petioles often longer; flowers demsely clustered in the forks and_ at the en l?
of the branches, subtended by a circle of leaves; 'calyx-lobes llqear,secllua .
ing the corolla-tube; corolla pink or whitish, 1% lines long, bearing tsl 10T
obtuse scales near the base of the tube; filaments shorter than tllle in }e:s,
inserted nearly in the throat of the corolla-tube; mnutlets oblong-ovate,
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polished, the scar linear.—East side Sierra Nevada from Death Valley to
Lassen Co.; n. to Wash,, e. to Wyo., Utah and Ariz.

2. C. brevicalyx Wats. Stems white-barked, dichotomously branched from
a woody perennial base, 5 to 10 in. long; herbage grayish-pubescent and
somewhat hispid; leaves ovate to rhombie, with sinuate revolute margins,
irregularly 2 or 3-nerved, 2 to 4 lines long, hispid toward the margin; calyx
1 line long, the acute lobes shorter than the tube; eorolla 2 lines long; fila-
ments slender, somewhat dilated below the insertion; nutlets subglobose.—
Colorado Desert. Mar.-Apr.

3. C.palmeri Gray. Stems freely branched dichotomously from a suffrutes-
cent base, forming a dense rounded tuft or mat; herbage grayish-pubescent,
not hispid or hirsute; leaves obovate, sometimes ovate, strongly plicate, with
5 or 6 pairs of veins, 2 to 4 lines long, the margins thickened-revolute;
flowers clustered in the forks and at the ends of the branchlets, subtended
by a ecircle of leaves; calyx-lobes about 234 as long as corolla-tube; corolla
bluish, 2 lines long, with 5 narrowly intruding plates extending from the
base of the tube to the base of the filaments or about % the length of the
tube; nutlets globular, with an orbicular scar, only 1 or 2 maturing.—Desert
sandhills: e. Mohave Desert; Colorado Desert; e. to Ariz. Apr.-May. (C.
plicata Cov.)

4, C. canéscens DC. Stems gnarled, woody and rough-barked, prostrate or
procumbent, from a stout perennial base; herbage tomentose and hispid;
leaves ovate or oblong, entire, the veins obscure, 3 to 5 lines long, the blade
longer than the petiole; flowers 3 lines long, solitary or in small clusters at
the axils or forks; fruit depressed-globose; nutlets 4, thick-walled, smooth
and rounded on the back, obscurely rugose on the plane sides, pointless.—
Colorado Desert; e. to southern Tex. Apr.-May.

4, CYNOGLOSSUM L.

Ours perennial herbs. Flowers blue or pink, in a bractless paniele or
raceme on a naked terminal peduncle. Corolla with a ring of conspicuous
appendages or crests at the throat. Nutlets large, covered all over with short
barbed prickles and thus bur-like. (Greek kuno, dog, and glossa, tongue,
on account of the shape and texture of the leaves in some species.)

Stems glabrous or nearly so; leaves ovate to ovate-oblong or
elliptic, rounded or truncate at base, all on long

petioles. ... ... .. e 1. C. grande.
Stems with spreading hairs; leaves obovate to oblong-lanceolate,

varying to oblong, the upper sessile or partly clasping
by a rounded or auriculate base..... 2. O, occidentale.
1. C. grinde Dougl. WESTERN -HoUND’s TONGUE.
Fig. 798. Stems ereet, glabrous, 1 to 3 £t. high; leaves
mostly basal or borne on the lower part of the stem,
hirsutulose beneath, 3 to & in. long, on petioles often
as long; calyx-lobes narrowly oblong, obtuse, densely
pubescent, 2 to 4 lines long; corolla 4 to 7 lines long,
the tube often purple, the lobes elliptic; nutlets de-
pressed.—Wooded cailons, 100 to 4000 ft.: Coast
Ranges from the Santa Lucia Mts. to w. Alameda Co.;
North Coast Ranges from Marin Co. and the Vaca
Mts. to Siskiyou Co., thence se. in the Sierra Nevada
foothills to Eldorado Co. and Tuolumne Co., recurring
in Tulare Co.; n. to Wash, Feb.-May.

2. C.occidentile Gray. Fig. 799. Stems erect, leaty,

1 to several from the root-erown, 1 to 1% ft. high;
herbage hirsute, the hairs (especially of the stems)
spreading or even recurving; leaves 2 to 7% in. long,
/ the lower petioled, the upper sessile or elasping; calyx-
708, Oynoglossum grande lobes linear to lanceolate, obtuse, twice longer than
TR Lymoels brancghlet + the tub'e; corolla brownish-pink, drying greenish, 4

1; b, nutlet x 1%. to 414 lines long, the tube longer than the calyx-lobes
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i - ; Imost globular, 4 lincs
s s as long as the corolla-lobes; nutlets a

‘1Lon1;1 Z,Fl(z[gi:?;%ickets gr woods of mountain slopes and flats, 4(');)0 )Eg 7;);)3
ft 'gSierra Nevada from Tulare Co. to Shasta Co.; Modoe Co. to Trimty
Humboldt Cos. June.

5. LAPPULA Moeneh. STICK-SEED

Tall leafy-stemmed herbs; herl.mlge dp.ubescgn.t osrpi}}l(i:gigr. rI;lc(;\;vnirss is;;xét};

lue, whitc or sometimes pink, disposed 1n kes ac - os

illrlltailrlé,btﬁg’ upper sessile, the lower t:llferlng to illwﬁ%ﬁdag‘f)gﬁgzwecsdilixﬂfo
: f short-funnelform, usunally ; g

Dt et i a ith barbed prickles, these arranged along

Nutlets bur-like, armed with barbed pricxices, cd alon,

gh(rl(i)s&net lLu';rgin or ove’r the entire back. (Diminutive of the Latin lappa,

a bur.)

v still foliaceous; calyx in fruit
H s lea throughout, the leaves small but s lia 155 caly

Anmucls; lclj‘ﬁcg%[:ﬁml;qge pedic%ls; pedicels in fll;-ult 'r(i(rlnammg erect; deb;rtL‘ergz%daniulis.
sred by a row of prickles. ..........- L1 L. oc

Dorsal area of nutlets bordered by a 10 ckles.. 3t ting bearing o fow

Dorsal area of nutlets with its margin zmn.ula:r. th1(kene L, the i g bea Ll; tuaza:zla.

pricKles . s from & th {ck rc tcrown V" Facomes leafy-bracteate only at base, 1

Perenmali,r;g?s Satle)gnvse ftrhoembz?sghlleill(\ult%o; calyx {u fruit shorter than the pedicels; pedicels

in fruit recurving or deflexed. t rickles
al area of nutlets naked or with very few p S ma Iy divergent branches.
Dms%grolla White, 6 to 8 lines in dinmeter ; panicle with markedly diverg R,

i i i 5 icles rather striet.........
Corolla blue, 2 to 4 lines in diameter ; racemes or panicles S vivunda.

i ickles. .
Dorsal area of nutlets with numerous pric X e the GAlYX. .« v oneonns
Corolla white, 3 lines in diameter, the tube not exceeding 5.yL. californica.

i E alyx. R
Cord&xxlx)ll)ucey,f E:};C;‘Otﬁlz:)eS 1t¢;/27 tﬁnzest‘bnl?gzsldl?li)guell)‘e:zlgr{lcgh:elget};’. o 4}."t. sfoﬁ‘lﬁgg;u“gzt.
Limb of colrol};a 3 to 4 lines broad; pubesct’:n-c.e‘ ‘s‘ofn‘e‘vxf .1(?.7. Lg' ish, nat
VELVELY « oo v v em e
1. L. occidentalis Greene. Stembstricﬂty lccr;‘?(t}é ;;};g:\ro;\(I)yoslroalf;c_lllier;leaing
: i igh; hert escent; b
:tlllfeogs;virt:pitullg}:é‘;%/l‘: ,t(})‘ell%&%g. pigng? racémes leafy-bracteate; ealyx longer
an the pedicels, the narrowly -
f:lllgcrzleolate IEiegnlents not recuyved N o’,
in fruit; corolla blue, the tube little
exceeding the calyx, the throat
with conspicuous crests; nutlets 1
linc long, the dorsal area ovate,
sharply tuberculate, bordpred by a
single row of barbed prickles, the
prickles more or less confluent at
base—Arid valleys and mountain
slopes, 4000 to 7000 ft.: San Ber-
nardino Mts.; Inyo Co.; Lassen and
Modoe Cos.; Nev. to Ore., Col. and
Tex.

2. L. texana Britt. Stem branched
from or near the base, the branches
ascending, 7 to 11 in. high; leaves
3 to 12 lines long, broadly linear,
ovate-laneeolate, obtuse, sessile, the
lowest oblanceolate; nutlets finely
tubereulate, the dorsal face V\'Vlth
the margin strongly annular-thick-
ened, thus making the face saucer-
shaped or shallowly cgp-shaped;
annular thickening bearing a few
prickles, especially on upper part.—
Desert mesas, 1300 to 4000 ft., e. . o -
Mohave Desert: New York Mts.; 799, Cynoglossum occidentale Gray; a, habit x

N 1, - b, corolla x 11%; ¢, long. sect. of fl. x 2;
Necedles; e. to Tex. Y% b, e




840 BORAGINACEAE

3. L. bélla Mecbr. Stem erect, branched above, 13, ft. high; herbage finely
appressed-pubescent; cauline leaves oblong-lanceolate to ovate, sessile by a
cordate base, 114 to 3% in. long; basal leaves oblanceolate; inflorescence
widely racemose-paniculate; pedicels recurved in fruit; calyx-lobes ovate,
reflexed in fruit; corolla white, 6 to 8 lines in diameter, the appendages
finely pubespent; nutlets 2% lines high, the broadly ovate back roughened
naked or with a few very minute prickles, bordered by a row of slender
prickles, the prickles not confluent at base or rarely so.— Salmon Mts
Trinity Co. K

4. L. floribiinda (Lehm.) Greene. Stem erect, 2 to 314 ft. high;
somewhat hispid-pubescent; cauline leaves linéar-oblon/z to lagnc’egi:?e)agog
oblong-lanceolate, narrowed at base, but sessile, 1 to 5 in. long, the basal
oblancgolate, draw_n down to a petiole; racemes strict, more or les,s branched
or paniculate; pedicels in fruit deflexed, 2 to 4 lines long; calyx-lobes ovate:
corolla blu.e, about 3 lines long, about as broad; nutlets 2 lines long the
elongate-triangular dorsal face merely scabrous, bordered by a row of,con-
spicuously flattened spines, the spines unequal, somewhat united at base
into a narrow wing; back of nutlets minutely papillate, naked or with 1
2 or 3 small bristles, commonly with a median nerve.—Montane, 6000 to 7200’
ft.: e. Mendocino Co. to Siskiyou Co.; Sierra Nevada from "I‘ulare Co. to
Nevada Co., and n. to Modoc Co.; n. to Ore. and Saskat., e. to Minn. July.
Var. GEISIANA Jepson n. var. Cauline leaves oblong, those of the inflorescence

- ovate with cordate-clasping base;
calyx-lobes oblong; nutlets 214 lines
high. — Placer Co. (Crags Slope,
Deer Park, Helen D. Geis, type).

5. L. califérnica (Gray) Piper.
Stems erect, 114 to 2 ft, high; her-
bage pubescent; leaves 3 to 314 in,
long, upper cauline oblong to lance-
olate, sessile, the lower cauline and
basal oblong, tapering to a long
petiole; racemes widely branched;
calyx-lobes ovate; corolla white, the
tube not or barely exceeding the
calyx, the limb 3 to 6 lines broad;
nutlets 2% lines high, the ovate
dorsal face beset and also bordered
with bristles. — Montane, 5000 to
7300 ft.: Sierra Nevada from Butte
Co. to Tehama and Modoe Cos.;
also Inyo Co. K

6. L. velitina Piper. Fig. 800.
Stems erect, 1 to 2 ft. high; herbage
velvety-pubescent; leaves 1 to 3 in.
long, the cauline oblong-lanceolate
to ovate, the basal oblong-spatu-
late; racemes simple or branched;

\ calyx-lobes ovate, obtuse; corolla
800. Lappula velutina Piper; a, fi. branchlet blue or sometimes pink, the tube

X % b, long. seet. of fl. x 2; ¢, fr. x 3. much cxeeeding the calyx, the limb
5 to 6 lines broad, the erests conspicuous, % as long as the corolla-lobes;
nutlets with baek thickly beset with prickles.—Montane, 5000 to 8500 ft.:
Sierra Nevada from Tulare Co. to Shasta Co. June-July.

7. L. nervbsa.. (Kell.) Greene. Stems 1 to 3, erect, 195 ft. high, glabrous
or sparingly hairy; leaves rough-pubescent, % to 3% in. long, pubescent,
ciliate, the cauline oblong to ovate, the basal oblong to oblong-spatulate;
racemes somewhat loose or with spreading branches; ecalyx-lobes ovate;
corolla blue, the tube much excecding the calyx, the limb 2 lines broad, the
throat with small erests only 1% as long as lobes: dorsal area of nutlets
broadly ovate, covered with prickles.—Montane, 6000 to 7000 ft.: Sierra
Nevada from Fresno Co. to Plumas Co. June-July.

BORAGE FAMILY 841

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-cleft, spreading or reflexed in fruit. Corolla
with a cirele of processes or crests which almost close the throat. Stamens
included. Nutlets flat, thin, radiately divergent, bordered at apex or all
around 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; calyx hispidulose. ..
1. P. pusilla.
Nutlets bordered by a wing.

Wing coriaceous, undulate or laciniate; calyx hispidulose.
Wing parted or cleft into subulate teeth ending in a delicate uncinate bristle. .. .
2. P. linearis.
Wing merely undulate or incurved, the apex thickly and the sides rarely beset
with slender uncinate bristles..................... 3. P. penicillata.
Wing thin-scarious, entire or obscurely undulate, the hooked bristles of the body ex-
tending beyond its margin; calyx armed with divergent bristles. .4. P. setosa.

1. P, pusilla Gray. Stem erect, somewhat flexuous, simple or sparingly
branched, 3 to 5 in. high; herbage strigulose-canescent; nutlets 4 and equably
divergent (or sometimes 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 bristles hooked at the tip.—Shady north slopes in
the hills, 500 to 2500 ft.: North Coast Ranges from Napa Co. to Siskiyou
Co.; thence se. in the Sierra Nevada to Mariposa Co. Mar.-Apr.

2. P. linedris DC. Stem diffusely branched from the base, the branches
2 to 4 in. long; body of nutlets narrowly oblong, 1 to 2 lines long, sur-
rounded by a broad wing laciniately and often irregularly parted or cleft
into subulate teeth, the teeth ending in a delicate bristle uncinate at tip;
cotyledons oblong.—Valleys and mesas, 500 to 2100 ft.: coastal S. Cal;
Colorado and Mohave deserts; Inyo Co.; e. to Ariz. and Utah. Apr.-May.

3. P. pénicillata (H. & A.) A. DC. Stem branching at the base, the
branches diffuse, 1 to 4 in. long; nutlets divergent in pairs, oblong, 1 line
long, surrounded 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.—
Hillslopes and valleys, 100 to 400 ft., throughout cismontane Cal.; n. to
B. C, e. to Nev. Var. HETEROCARPA Jtn. Two of the 4 nutlets unmargined,
2 margined.—Colorado Desert.

4. P. setdsa Gray. Stem stoutish, freely and diffusely branched, 6 to 9
in. high; herbage hispid as well as minutely strigose-pubescent; calyx-lobes
armed with 3 to 6 large divergent bristles; nutlets in pairs, 2 wingless, 2
bordered by a broad thin-scarious wing, the body of the nutlet and com-
monly also the wing beset with slender uncinate-tipped bristles, the body
rarely naked or mearly naked, the wing entire or obscurely undulate.—
Desert mesas or their bordering ranges, 2000 to 4500 ft.: San Jacinto Mts.;
San Antonio Mts.; Mohave Desert; Lassen Co. Apr.-May. Var. HOLOPTERA
Jtn. Nutlets all wing-margined.~—Mts. on n. side Mohave Desert; also Inyo
Co. Var. ApTERA Jtn. Nutlets all without margins.—E. San Diego Co.

7. MERTENSIA Roth. LUNGWORT

Perennial herbs with erect leafy stems terminated by eclusters of showy
light blue flowers. Herbage glabrous or nearly so. Leaves broad, the lower
mostly petioled. Stamens with flattened or filiform filaments inserted on
the crested open throat of the corolla. Style filiform; stigma entire. Nutlets
attached to the convex receptacle by a small scar just above the base,
roughish or wrinkled at maturity. (F. K. Mertens, a German botanist,
1764-1831.) .
Calyx-lobes oblong or oblong-linear, mostly obtuse; corolla-tube 232 to 3 lines long, about

as long as the throat and limb, with an ohscure or shallow depression on the
outside opposite the crests; var. stomatechoides of....... e 1. M. ciliata.
Calyx-lobes lanceolate or linear, mostly acute; corolla-tube 4 to 5% lines long, 3 to 4 times
as long as the throat and limb, with a pair of pockets or rounded pits on the
outside opposite the erests. ... ... L i i 2. M. longiflore,
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1. M. cilidta (James) G. Don
var. stomatechoides Jepson n. comb.
Fig. 801. Stems several from the
root-crown, simple or somewhat
branched, leafy, 2 to 5 ft. high;
herbage glabrous or nearly so, glau-
cous; leaves oblong or oblong-
spatulate to ovate or lanceolate,
entire, 2 to 7 in. long, narrowed to
a broad petiole, or the upper cau-
hne. ones sessile; flowers in short
panicled racemes at the ends of the
stem and branchlets, more or less
drooping; calyx-lobes oblong to
oblong-linear or -lanceolate, obtuse
or sometimes acute, mostly ciliolate,
Y4 to % as long as the corolla;
corolla a lively light-blue, with
small yellow-tipped ecrests in the
summit of tube, the cylindrical tube
2% to 3 lines long, the open-cam-
panulate throat and limb nearly or
quite as long; filaments broad, in-
cluded, inserted on the corolla-tube
alternate with the crests; style ex-
serted.—Montane, 5000 to 8500 (or
10,000) ft.: e. Mendocino Co.;
Sierra Nevada from Tulare Co. to
Nevada Co. and n. to Modoe Co.;
e. to Col. (Mertensia stomate-
choides Kell. M. sibiriea Bot. Cal.)
June-Aug.

2. M. longifidra Greene. Stem erect, simple, leafy, %4 ft. high; herba
glabrous or nearly so, the upper side of the leavZé s/iabridulgou,s- Ieav%:
oblong-ovate or spatulate-obovate, 1 to 214 in. long; flowers in a close cluster
or subeorymbose panicle; calyx deeply 5-parted or cleft, the lobes lanceolate
or linear, mostly acute; corolla bright blue, the tube narrow, 4 to 5% lines
long, the throat very short, the limb 5-lobed, 1 to 1% lines long.—Hiilsides
5000 to 7000 ft.: Modoe Co.; n. to B. C,, se. to Ariz. Apr.-May. ’

801. Mertensia ciliata var. stomatechoides Jep-
son; a, fl. branchlet x % ; b, leaf x 4 ; ¢, sect.
of corolla x 135,

8. MYOSOTIS L. FORGETMENOT

Slender leafy-stemmed perennials with small light blue flowers in loose
naked racemose clusters terminating the stem and branchlets, Corolla rotate
with prominent ecrests in the throat, Nutlets small, ovoid, smooth and shin-
ing, (Gre'ek mus, mouse, and otos, ear, mouse-ear, to which the leaves of
some species are likened.)

1. M. sylvatica Hoffm. Stems leafy, somewhat branched above, 1 ft. high
decumbent at base, usually several from a perennial rootstock: herbagej
hlrsgte:pubescen‘t, the stem with soft spreading hairs, those of the calyx
consisting of bristly hairs with hooked tips; leaves lanceolate or oblong to
oblong-spatulate, entire, 1 to 4 in. long, the basal and lower cauline petioled;
calyx-lobes lanceolate, equaling or longer than the tube; corolla light blue,
—Garden plant from Fur., sparingly naturalized: San Anselmo: Mill Valley;
Berkeley; San Francisco. Apr.-July. ’ ’

M. parOstris With., Calyx-lobes triangular, shorter than the calyx-tube;

pubeseence appressed, that of the calyx consisting of straight hairs.—Adv.
from Fur.: Quincy.

9. LITHOSPERMUM Tourn. Puccoon

Ours pubgsg:ent or hgiiry perennial herbs, usually with red or violet-colored
roots containing coloring matter. Flowers in leafy spikes or in the axils of
the upper leaves. Calyx 5-parted. Corolla in ours greenish-yellow, salver-
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form or funnelform, with rounded lobes imbricated in the bud. Filaments
short; anthers short, included. Style slender; stigma truncate-capitate or
2-lobed. Nutlets 4 or by abortion fewer, ovate, naked, in ours white, bony
and shining, erect, attached to the flat receptacle by the base; scar flat,
rather small. (Greek lithos, a stone, and sperma, a seed.)

1. L. ruderale Dougl. Stems densely leafy, 34 to 134 ft. high; herbage
pubescent; leaves linear-lanceolate to lanceolate, 1 to 23 in. long, mostly
tapering from base to apex, sessile; flowers crowded in a leafy cluster; corolla
campanulate-funnelform, dull greenish-yellow, 4 to 5 lines long, the tube
hardly longer than the calyx, silky outside, the open throat naked or nearly
so; nutlets broadly ovate, acute, smooth and polished, 2 to 2% lines long.—
Modoc Co.; n. to B. C., e. to Nev. and ne. to N. Dak. May. Var. CALIFORNICUM
Jepson n. comb. Stems less rigid; upper leaves oblong or ovate-lanceolate;
corolla orange-yellow, 5 to 6 lines long, the tube considerable longer than
the calyx.—Montane, 3000 to 5000 ft.: Placer Co. to Shasta Co., thence w. to
Trinity Co., n. to southern Ore. (L. californicum Gray.)

10. AMSINCKIA Lehm.

Annuals with rough-hairy herbage, the hairs commonly with pustulate-
dilated base, which is often conspicuously hardened or granular. Flowers
yellow, in elongated spikes. Calyx-lobes 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 distinet folds, but destitute of crests or
processes. Nutlets crustaceous, triquetrous or ovate-triangular, smooth or
rough. Cotyledons deeply 2-parted. (Wm. Amgsinck of Hamburg, patron of
the Botanic Garden in that city.)

Nutlets smooth and polished.
Corolla 5 to 6 lines long; scar of nutlets very obscure, narrowly lineate, nearly basal;
mostly desSerts. ......oui i i e e 1. A. vernicosa.

Corolla about 6 to 7% lines long; scar of nutlets conspicuous, ovate-lanceolate, nearly
median; S. F. Bayregion........oiiiuitninnneenennanas 2. A. spectabilis.

Nutlets roughened,
Corolla 2 10 215 1ines 10N, v v ottt ve i ie ettt tnnnennnneonsenenn 3. A. parviflora.

Corolla 4 to 9 lines long.
Nutlets carinate on back, more or less rugulose or muriculate.
Nutlets gray or pale; mostly interior, very common...... 4. A. douglasiana.
Nutlets black or brown; seaboard. ...........cveuvnan. 5. A. intermedia.
Nutlets flattened or rounded on the back.
Back of nutlets with low thin or faint rugae, the rugae forming areoles. ... .
6. A. lycopsoides.
Back of nutlets tessellate or pavement-like............... 7. A. tessellata.

1. A, vernicdsa H. & A. Stem stout, branching above, 7 to 18 in. high,
mostly glabrous below; leaves linear-oblong to ovate-lanceolate or lanceolate,
1% to 5 in, long, hispid-ciliate and more or less hispid above and below,
often glabrate, the pustulate disks frequently producing a tessellate effect;
fully developed spikes 5 in. long; calyx-segments strongly hirsute, often
partly or wholly confluent so as to appear as 3 or 4, in fruit 5 to 7 lines long;
corolla golden yellow, 5 to 6 lines long, the limb narrow; nutlets carinate
on the lateral angles with sharp edges, back and lateral faces plane or
nearly so, smooth and polished, gray, 2 to 3 lines long, the scar very narrow
or hair-like.—Mohave Desert to Inyo Co., 4000 to 4500 ft. Apr.-May.

2. A. spectlbilis F. & M. Stem erect, rather strictly branched above,
about 2 ft. high; herbage rough-hispid; leaves linear-oblanceolate or -oblong,
1 to 3% in. long, the reduced upper ones narrow-ovate or -lanceolate; corolla
yellow, 7 to 9 lines long.—Antioch; Judsonville, Too little known.

3. A. parvifldra Hel. Stem erect, strictly branched above, 5 to 12 in. high,
hispid with spreading hairs and also somewhat strigose; leaves mostly linear,
1 to 2% in. long; corolla pale yellow, 2 to 214 lines long; nutlets brown,
finely papillate or slightly muriculate, faintly rugulose, 1 to 114 lines long,
the scar large, ovate.—Sierra Nevada, 3000 to 6000 ft., from Mariposa Co.
to Plumas Co.

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.—Sandy
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plains, very rare: Camp Mohave and Mari Ariz. i
b Moﬁave Taare: P aricopa, Ariz. To be looked for in

4. A. dotiglasidna DC. BUCKTHORN WEED., Erect frequentl i
branched, 1% to 4 ft. high; stems and branches with scz;l"cterectl1 whitg bg;gfelg’
the foliage densely hispid-bristly with rather shorter bristles: inﬂorescenee’
hlgpl(} and with a short.curly pubescence; leaves oblong-lanceo’late to linear
thickish, entire, 1 to 9 in. long; racemes more or less crowded at the top of
the stem or branches and leafy-bracteate; developed racemes 5 to 10 in. long
peduncled; calyx-segments rusty-hispid, linear-acuminate, 14 as long as thé
narrow orange-yellow corollas, in fruit twice as long at least as the nutlets:
nut’:lets'lncurved, carinate dorsally, scabrous-rugose and granulate, exceediné
1 line in length.—Fields and hillslopes, often forming rank thickets, 20 to
2000 ft.: Great Valley; Coast Ranges; coastal S. Cal. Apr. Also called Fire-
weed and Zaccato Gorda. (A. intermedia F1. W. Mid, Cal.) Var. CAMPESTRIS
Jepson'n. comb. Calyx with appressed pubescence.—Sacramento Valley and
n. to Siskiyou Co. (A. campestris Greene.) Var. EASTWOODAE (Mcbr.) Jtn.
Corolla 8 to 9 lines long, 2 to 3 times
as long as the calyx.—Sierra Nevada
foothills from Amador Co. to Fresno
Co. and s. to Tehachapi Range. (A.
eagtwoodae Mebr,)

5. A.intermédia F. & M. Fig. 802.
Stem erect, branching, the branches
at length decumbent, 1 to 2 ft. long;
Lerbage of a light yellowish green,
setose-hispid; leaves ovate-lanceolate
or narrowly oblong, with eroge-
sinuate or entire margins; racemes
rather short, frequently leafy-braec-
teate; peduncles short or none; ealyx
sparsely setose-hispid, the Ilobes
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 14 line
long.—Sandy soil along the seacoast:
San Diego Co. to San Franeisco,
Sonoma and Mendocino Cos. and n.
(A. lycopsoides Jepson.) Var. NfcoLar
Jepson n. comb. ~Racemes leafy-
bracteate throughout.—San Nicolas
Isl. (A. sancti-nicolai Eastw.)

lig%.xAlrzs.i%ckiiia li)I;;eIfg}]l(leg:ia F]}./ & Ml.; a, 6. A. lycopsoides Lehm. Diffuse
; b, fl. x N . . gimi .

sect. of B x 21 0 mtion dorsalzview }t:nsg; plant; similar to no. 5; nu t.l ets

e, nutlét, ventral view x 5. rounded on the back, not carinate,

the thin low rugae forming irregular

%;z(;%ﬁs these minutely granulate.—Along the coast: Mendocino Co.; n. to

7. A. tessellita Gray. Coarsely hispi i
. ¥ hispid, 1 to 2 ft. high; lea 1i
?1?1?5521111(1)@0(38%1322,1 or tI%e3uppir ova‘fe, 1 to’2 in, long; devgelz)ped‘;%sikészazotg
. s ; yX 0 or 4 sepals, 1 narrow and 2 broad
1 broad, rusty-hispid, accresecent in fruit wi ly-ovate tormpesd
) with the broadly-ovate foli
segments about twice the length of the nutlet 1 y e-yollom:
; la small -yellow;
nutlets broadly ovate, abru arinate tish on thy bamk
lets ptly acute, not carinate but flattish
which is surrounded b,y a dentate boréer i ith a few short tooes
and filled in with a few short t -
verse rugae and many wart-like projections fitted closel q s
1 togeth
gzzirrntblgllzb:aa i%réle:vhzgo(l)ln;ven cobble-stone pa,vement.-y—Sagnedyegla(?illll'si 2(1)-
s, 0 t.: Colorado and Mohave deserts: S i
Valley; Inyo Co.; e. to Utah, A T Sopsn o auin
;e C - Apr-May. Var. LEMMONTI Jepson n.
Calyx densely clothed with soft-appressed cinnamon-brown I;mirs; cgg(lﬁll;
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6 to 7 lines long, the limb much broader; nutlets tessellate but secarcely
rugose.—San Luis Obispo and Monterey Cos. May. (A. lemmonii Mebr.)

11. OREOCARYA Greene

Perennial herbs, the leafy stems more or less tufted on the branched root-
crown and terminating in a thyrsoid or spicate leafy-bracteate panicle. Entire
plant tomentose or strigose-pubescent, the upper parts usually densely hispid.
Leaves mostly basal. Calyx 5-parted to the base or nearly so, the segments
lanceolate or ovate-lanceolate. Corolla with prominent crests. Nutlets smooth
and polished or roughened and dull, the margins without wings. (Greek
oreos, mountain, and karua, nutlet, on account of the habitat.)

Nutlets polished; herbage strigose or strigulose.
Corolla-tube well-exserted (1% to 2 times as long as calyx); inflorescence hirsute;

stems % to 1% ft. high...... ... ... ... .. 1. O. confertifolia.
Corolla-tube not exserted; inflorescence not at all hirsute; stems 3 to 5 in. high; var.
abortiva of. ... i i e e i i 2. 0. suffruticosa.

Nutlets roughened, dull; herbage hispid, the older leaves white-tomentose, the younger ones
greenish-silky.

Nutlets gray, keeled, densely rugose and often finely tuberculate dorsally..........

0. echinoides.

Nutlets brown, narrow-ovate, weakly keeled, sparingly wrinkled...... 1. 0. nubigena.
1. O. confértifdlia Greene. Stems erect or at base decumbent, leafy, 14 to
1% ft. high, arising from a branched root-crown; herbage strigose-pubes-
cent with silky hairs, above more or less hirsute; leaves mostly in a basal
tuft and some on stem, especially lower part, oblanceolate to linear-lance-
olate, acute, 1 to 3 in. long; basal leaves more particularly drawn down to
a petiole, the petioles white-silky; inflorescence spicate-glomerate, more or
less interrupted below; calyx-lobes lanceolate; corolla eream-color or yellow,
the tube well-exserted, the crests prominent; nutlets ovate, keeled ventrally,
rounded on the back, smooth and polished.—Arid montane slopes or sum-
mits, 5000 to 8500 ft.: e. slopes or easterly summits of the Sierra Nevada
from Kern Co. to Mono Co.; White Mts.; s. to north slope San Bernardino
Mts.; e. to Utah and N. Mex.

2. 0. suffruticdosa Greene var. abortiva Mcbr. Stems decumbent or several
from the root-crown, diffuse, leafy, branching, 3 to 5 in. long; herbage
covered with a fine strigose puberulence, the leaves setose-ciliate toward
the base; flowers in a close thyrsoid panicle, leafy-bracteate; leaves linear-
oblanceolate or linear, 2 to 4 in. long, mostly exceeding the panicles; calyx-
tube ovate-lanceolate, the tube very short; corolla white, the tube not ex-
serted, the lobes rounded; nutlets 1 to 4, irregularly triangular, polished,
mottled on ripening.—Montane, 6000 to 10,200 ft.: northerly flats, San Ber-
nardino Mts.; White Mts.; e. to Nev.

3. 0. echinoides Mecbr. Stems few, ascending or erect, leafy, 3 to 9 in.
high; herbage hispid throughout with long whitish hairs; leaves spatulate,
mostly tufted at or near the base, 34 to 134 in. long; inflorescence a spike-
like thyrsus, leafy-bracteate below; calyx-lobes ovate-lanceolate, decnsely
hispid; ecorolla yellow, its tube scarcely exceeding the calyx, the lobes
rounded, the crests prominent; nutlets gray, ovate, keeled dorsally, suleate
ventrally, rugose and finely tuberculate.—Desert ranges or arid slopes of
ranges bordering the deserts, 4000 to 6000 ft.: San Bernardino Mts.; Provi-
dence Mts.; Ivanpah Mts.; Panamint Mts.; Silver Mt.,, Mono Co.; Squaw
Valley, Truckee River; e. to Utah, n. to Can. June.

4. O. nubigena Greene. Stems erect, leafy, 3 to 5 in. high, usually several
from the branched root-crown; herbage hispid with long yellowish hairs,
denscly so above, tomentulose throughout; leaves spatulate-obovate, mostly
in a basal tuft, 34 to 13, in. long, the basal narrowed to a petiole; inflores-
cence contracted into a dense cluster or shortly spike-like; calyx-lobes ovate-
lanceolate; corolla wlite with yellow center, the tube little or not at all
exserted, the lobes broad and rounded, the throat with prominent crests;
nutlets brown, narrow-ovate, sparingly rugose or wrinkled.—Summits of
the Sierra Ncvada, 4000 to 12,000 ft.: Modoc Co.: Sonora Pass; Clouds Rest;
Mt. Whitney; also White Mts. May-July. Well-developed mature fruit is
still unknown.

L]




846 BORAGINACEAE

12. GREENEOCHARIS Gurke & Harms

Low, diffusely branching annuals, the small white flowers leafy-racemose
and leafy-glomerate. Herbage hispid-canescent, Calyx 5-cleft to the middle,
the scarious tube circumscissile about midway, the upper part falling, the
lower persistent around the small ovate nutlets. (E. L. Greene, writer on
western borages, and Greek charis, grace or beauty.)

1. G. circumscissa (Torr.) Rydb. Stem slender, diffusely much branched,
1%% to 7 in, high; leaves linear, alternate or some of the lower opposite, 3 to
7 lines long; flowers sessile in the axils of the leaves or crowded in leafy-
bracteate clusters at the ends of the branchlets; calyx early circumscissile;
corolla 1 line long, the throat naked and open; nutlets ovate, rounded on the
back, dull, smooth or puncticulate, % line long.—Desert mesas or mt. slopes,
4000 to 6500 ft.: Mohave Desert and its bounding mountain ranges; n. along
east side Sierra Nevada to Lassen Co.; n. to Wash.,, e. to Utah. May-June.
(Piptocalyx circumseissus Torr.) Var. DICHOTOMA Jepson n. comb. Seeds
smooth and shining, % to 34 line long.—E. slope Sierra Nevada from Inyo
Co. to e. Nevada Co. (Boca); Verdi, w. Nev. July-Aug. (Krynitzkia
dichotoma Greene.)

Ay

13. CRYPTANTHA Lehm. NIEVITAS

Annuals, rarely biennials or perennials. 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. Corolla white, small (14 to 3
lines broad). 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
sear 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 aunthos, flower, perhaps on account of the minute flowers in some
species.)

A. INFLORESCENCE BRACTEATE.
Floral bracts not exceeding flowers; annuals,

Lower leaves not exceeding % in.. ..o vviin i iiiinn i 1. C. micrantha.

Lower leaves more than 84 in........... ... .. . it nnnnn. 2. C. costata
Floral bracts exceeding flowers,

Biennial or perennial; nutlets broad, mucronulate. ................ 3. C. racemosa.

Annual; nutlets lanceolate, brown, polished.................... 4. C. ramosissima

B. INFLORESCENCE NOT BRACTEATE; ANNUALS.

1. Nutlet surface roughened.
Fruiting calyx, including pedicel, seldom more than 2 lines long. . -
Calyx in fruit recurved. .. ..o vttt ittt iintin e v...5. Ol recurvata.
Calyx in fruit not recurved.
Plants profusely branched, thickly covered with bristles or short stiff hairs; nut-
lets minutely white-papillate upon purplish-gray or brown.
Desert plants; calyx 1 line long.

Nutlets without margins. .......,................ 6. C. angustifolia.
. Nutlets with whitish margins....................... 7. C. holoptera.
Cismontane plants; calyx % linelong.................. 8. C. mieromeres.

Plants scarcely branched, hispid to hirsute; nutlets conspicuously papillate or
mucronate, white to brown or brown-flecked, never purplish.
Nutlets wingless.
Calyx-segments with both bristles and hairs.
Papillae on nutlets straight.
Nutlets ovate, acute. .................... 9. C. muriculata.
Nuilets ovate, acuminate. ................. 10. C. ambdigua.
Papillae on nutlets dentate to curvidentate; nutlets lanceolate. . . .
C. intermedia.
Calyx-segments with soft hairs but no bristles. ... ... 12. C. utahensis.
Nutlets winged; calyx-segments with soft hairs but no bristles
» . . . i 13. C. pterocarya.
Fruiting calyx, including pedicel, three lines long or more; calyx-segments densely covered
with long soft hairs.
Lower leaves about 1 line wide; calyx-segments silky-villous.......... 14. C. crinita.
Lower leaves 2 to 3 lines wide; calyx-segments hirsute....... ...15. C. barbigera.

2. Nutlet surface smooth.
Nutlets ovate-lanceolate.
Stems strigose; plants of interior foothills and mountains.

BORAGE FAMILY 847

Spreading montane plants, 2 to 4 in, high................. 16. C. glomerifiora.

Erect foothill plants, 5 to 18 in, high........... ....17. C. flaccida.

Stems with spreading pubescence; coast or coast ranges. .18. C. leiocarpa.
Nutlets ovate-acute.

Plants stout; calyces with stiff bristles, fruiting calyx-lobes elongated...............
19. O. torreyana,
Plants slender; calyces with softer bristles, fruiting calyx-lobes scarcely if at all
elongated. ... i i e i i it 20, C. afiinis,
1. C. micrantha (Torr.) Jtn. Stems slender, leafy, 2 to 5 in. high, diffusely
much-branched from the base; root carrying purple stain; herbage grayish
with somewhat appressed hispid hairs; leaves linear, 2 lines long; flowers in
the axils of the leaves or crowded in leafy clusters at the ends of the branch-
lets; calyx-lobes oblong, obtuse; corolla 1 line long, the throat obscurely
appendaged; nutlets ovate, acuminate, purplish-gray, polished, one or more
commonly muecronulate~—Desert or arid valleys and mountain slopes, 1000
to 6000 ft.: Mohave and Colorado deserts and their bordering ranges s. and
w.; San Bernardino Valley. Apr.-Juune. (Eremocarya micrantha Greene.)
Var. LEPIDA Jtn. Stems less slender and only sparsely hispid; corolla larger
with the appendages in the throat less obscure.—Montane, 4500 to 6800 ft.:
San Bernardino and San Jacinto mountains to mts. of e. San Diego Co. June-
Aug. (Eremocarya lepida Greene.)

2. C. costata Bdg. Stem profusely branched throughout, 3 to 6 in. high;
stems and leaves gray with appressed hispid hairs, these interspersed with
more sparse spreading longer aund stiffer hairs; leaves lanceolate, the lower
leaves % to 1 in. long; flowers minute, in dense leafy-bracteate spikes, the
bracts and sepals closely beset with long rigid white or yellowish bristles
with softer shorter hairs between; sepals lanceolate, 1 to 115 lines long, in
fruit twice as long; nutlets ovate, 15 line long, minutely roughened but
shining, rounded on the back, with sharp edges, the ventral groove dilated
from above the middle downward.—Desert valleys, 200 to 1000 ft.: Colo-
rado Desert; n. to Death Valley region.

3. C. racemosa (Wats.) Greene. Stem profusely branched throughout, %
to 1 or 2 ft. high, the ultimate branchlets almost filiform, the main stem and
larger branches woody; herbage hispid with spreading bristles or the stem
mostly strigose-hispid; leaves linear, % to 1 in. long; inflorescence loosely
racemose-paniculate, the lowest flowers often on spreading pedicels, the
upper nearly sessile; calyx in fruit usually about 1 line long, the segments
lanceolate, bristly-hispid; corolla limb 1 line in diameter; nutlets ovate-
lanceolate, unequal (the 3 smaller becoming free from the gynobase earlier,
the fourth sometimes abortive), 14 line long, gray, mucronulate, the brown
endocarp showing through the white coat, the margins whitish, sharp, the
ventral groove open and gradually widening at base.—Deserts: Inyo Co.;
Mohave and Colorado deserts; s. to L. Cal., e. to Ariz.

4. C. ramosissima (Gray) Greene. Stem usually stout with many ascend-
ing branches, 5 to 11 in, high; herbage rufescent, hispid, often, also, with
more appressed finer hairs; leaves linear, somewhat thickened, %% to 1 in.
long; spikes elongate in age, rather densely flowered, more or less leafy-
bracteate; calyx-segments linear, 1 line long with stiff bristles of about the
same length among softer hairs; corolla minute; nutlets smooth, usually
solitary, lanceolate, 14 to 34 line long, pale brownish-green with translucent
pericarp, abruptly acute-margined; groove closed in perfect nutlets.—Deserts
and desert mts., Inyo Co. to Colorado Desert; s. to L. Cal.

5. C. recurvata Cov. Stem slender, more or less branched from below, 2
or 3 to 8 in. high; herbage appressed-hispid, or the leaves with somewhat
spreading hairs; leaves linear-oblanceolate, 74 to 34 in. long; spikes in 2g
or 3s. naked, becoming loose; calyx in fruit recurved, 1 to 174 lines long,
hispid-bristly with stiff divergent hairs; corolla minute, scarcely exserted;
nutlet single, not 1 line long, ovate-lanceolate, muriculate, rounded on the
angles, slightly incurved at apex, adherent to columnar gynobase for half
the length of the closed ventral groove~~Mts. of Inyo Co.: White Mts.;
Panamint Mts.

6. C. anglstifdlia (Torr.) Greene. Stem diffusely branched from base, 3
to 9 in. high; herbage densely hispid with white hairs which are commonly
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pustulate at base; leaves narrowly linear, 3 to 8 lines long; flowers in dense
spikes; sepals narrowly linear, 1 to 114 lines long, densely covered with stout
rigid often yellowish bristles nearly as long; corolla minute, exserted; nut-
lets ovate-lanceolate, about % line long (or 1 or 2 shorter, these sometimes
abortive), minutely white-papillate upon purplish-gray, the ventral groove

“widened toward the base.—Colorado and Mohave deserts, n. to Inyo Co.; e.
to Ariz. Mar.-May.

7. C. holéptera (Gray) Mecbr. Stem paniculately branched, 1 ft. high;
or in depauperate specimens less than 3 in.; herbage gray with spreading
(or on the stems appressed) hispid hairs; leaves lanceolate, % to 114 in.
long, thickly white-dotted with the white pustules at the bases of the hairs;
spikes naked or bracteate only at base, paniculate, finally elongate; calyx
segments lanceolate, 34 (in fruit 114) lines long, armed with bristles nearly
as long, the midrib prominent at base; corolla minute; nutlets ovate, 3, line
long, wing-margined, white-papillate upon a purplish-gray ground, the ventral
groove open from the middle downward.—Colorado and Mohave deserts; n.
to Inyo Co.; e. to Ariz. Mar.-Apr.

8. C. micrémeres (Gray) Greene. Stem slender, rather widely branched
above the base, 4 to 9 in. high; herbage rough-hirsute almost throughout,
the hairs not white; leaves oblong to linear, 1 to 1 in. long; spikes mostly
terminal or subterminal, ebracteate, not dense, 2 to 4 in. long; calyx 3%
line long; nutlets ovate, acute, %4 line long, minutely papillate, ventral
groove opening at base.—Foothills: South Coast Ranges from Contra Costa
Co. to Monterey Co. and s. to San Diego Co.; Amador Co.

9. C. muriculita (A.DC.) Greene. Stem robust, branching, % to 114 ft.
high; herbage rough-hirsute or hispid; leaves linear, 74 to 1 in. long; spikes
well~developed, rather dense, mostly in 2s and 3s at the end of the branches;
calyx 1% lines long; corolla 2 to 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, distinet.—Montane, 2000
to 8000 ft.: Coast Ranges from Sonoma Co. s.; Santa Inez Mts.; Sierra

%y Nevada from Mariposa Co. south-

'S ward; San Gabriel Mts. Var. viTREA
Jepson n. comb. Profusely branched
and vigorous, very floriferous;
flowers much smaller; nutlets
broader. — 8. Sierra Nevada in
Fresno Co. (C. vitrea Eastw.)

10. C. ambigua (Gray) Greene.
Fig. 803. Stem much branched
from the base, 14 to 13; ft. high;
herbage rough-hirsute throughout;
leaves linear, 1 to 1% in. long;
spikes 1 to 23% in. long, commonly
very loose below, ternate or gemi-
nate, often pedunculate; calyx-seg-
ments linear, 1 to 134 (or in fruit
214) lines long, more densely hispid-
bristly towards the base; corolla
2% 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-areclate (or some-
times closed). — Mountain slopes.
1500 to 6000 ft.: inner North Coast
Ranges from Lake Co. to Siskiyou
Co., thence s. in the Sierra Nevada
to Tulare Co.

803. Cryptantha ambigua Greene; a, habit x : . g
35 b, fl. X 4; ¢, nutlet, dorsal view x 8 11. C. intermédia Greene. Stem

d, nutlet, ventral view x 8. more or less diffusely branched
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from base, % to 1 ft. high; herbage hispid with appressed and spreading
hairs; leaves lanceolate or linear, 74 to 1 in, long; spikes naked, in 2s or 3s,’
finally much elongated so that the flowers are remote; calyx-segments
linear, scarcely 1 line long, in fruit often 2 to 3 or 4 lines long, hispid and
armed with bristles 1 to 1145 lines long; corolla 2 lines broad; nutlets ovate,
acuminate, roughened with unusually sharp-pointed papillae, the ventral
groove open and widening at base.~—Hills and valleys, 1000 to 4000 ft.:
coastal S. Cal.; Colorado and Mohave deserts; Tehachapi Mts.; Inyo Co.
Var. DUMETORUM Jepson n, comb. Diffuse flexuous branches 1 to 1 ft. high;
leaves lanceolate, 14 to 1 in. long, densely studded with the conspicuous
white pustules at the base of the hairs; spikes single, in 2s or 3s, finally
elongating so that the flowers are distant.—Mohave Desert and bordering
ranges. (Krynitzkia dumetorum Greene.)

12, C. utahénsis Greene. Stem branched from base, 72 to 1 ft. high; her-
bage strigose-hispid; leaves linear, %4 to 3 in. long; spikes in 2s or 3s, very
short; calyx 1 line long, rather densely silky-pubescent, not at all bristly;
corolla 15 lines broad; nutlets (often solitary and adhering closely to
gynobase) ovate-acuminate, sharp on the edges, 114 lines long, papillate
and somewhat nerved dorsally, the ventral groove gradually widening toward
base.—Desert valleys, 2000 to 4000 ft.: cent. and e. Mohave Desert; Inyo
Co.; e. to Utah. May.

13. C. ptérocirya Greene. Stem slender and loosely branched or diffusely
much branched from base, 6 to 9 in. high; herbage hispid with appressed or
spreading hairs; leaves linear, 15 to 1 in. long; spikes short, at first glomerate,
in 2s or 3s; ealyx in fruit 2 lines long, the segments with a few stiff bristles,
linear at first, in fruit becoming ovate, the midrib prominent; corolla not
1 line broad; nutlets ovate, papillate on the back, the edges produced into
broad scarious somewhat crenate wings (or 1 nutlet wingless), the ventral
groove open or closed, with open forks at base.—Colorado and Mohave
deserts; e. side Sierra Nevada from Inyo Co. to Lassen Co.; n. to Wash,,
e. to Tex. Apr.-June. Var. PURPUSII Jepson n. var. Inflorescemce denser;
calyces smaller; nutlets with narrow wing (one wingless).—Argus Mts.
(Purpus 5433, type).

14. C. crinita Greene. Stem rather strictly branched from near base, 7 to
12 in. high; herbage hirsute; the pustulate bases of the hairs giving them a
salty appearance; leaves linear, 15 to 1 in. long; spikes elongate, very dense,
on very slender peduncles, the shaggy-hirsute covering of the calyces almost
concealing the individual flowers; calyx-segments linear, obtuse, in fruit
2l to 3 lines long; corolla 1% to 2 lines broad; nutlet solitary, sharply
acuminate, with granular brittle pericarp, 1% lines long, the ventral groove
open at the base.—Creek bottoms, 500 ft., Shasta Co. Apr.-May.

15. C. barbigera Greene. Stem freely branched from base, 3 to 1 ft. high;
herbage hispid and hirsute; leaves oblong-linear, % to 114 in. long; spikes
solitary or paniculate, becoming elongated, the flowers at length remote and
less secund; calyx-lobes linear-attenuate, in fruit 3 to 4 lines long, armed
with numerous bristles 1% to 2 lines long and also white-villous; corolla
2 to 3 lines broad; nutlets mostly 1, ovate, acuminate, 1 line long, the
grayish-brown surface thickly studded with white papillae, the wventral
groove open, dilated at base; gynobase subulate with the infertile ovary-
lobes persistent.—Santa Barbara Co.; Colorado and Mohave deserts; Inyo
Co.; e. to Utah and Ariz. Apr-May. Var. iNops (T. Bdg.) Mcbr. Branches
slender, terete, divaricate to flexuous.—Colorado and Mohave deserts, n. to
Inyo Co. Apr. (Krynitzkia barbigera var. inops Bdg.)

16. C. glomerifiora Greene. Stem diffusely branching from base, 2 to 4 in.
high; herbage hispid; leaves linear-oblong, %4 to % in. long; flowers in glom-
erules of 2 or 3 at the ends of the branches and in the axils of even the lowest
leaves; calyx-segments linear, 34 line long, armed with bristles as long;
corolla very minute; nutlets smooth and shining, ovate, acute, the ventral
groove open only at base.—Montane 6000 to 10,300 ft.: Sierra Nevada from
Nevada Co. to Tulare Co.; White Mts. July.
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17. C. fliccida (Dougl.) Greene.
Fig. 804. Stem strictly and rigidly
erect, with few ascending branches
at the top, % to 114 ft. high; leaves
linear; spikes 2 to 4 in. long, at
length not crowded; corolla nearly or
quite 1 line broad; fruiting ecalyx 114
lines long, appressed to the rachis,
its narrowly linear segments thick-
ish at base, connivent above, nearly
twice as long as the nutlet, hispid
and bearing toward the base a de-
flexed tuft of bristles; nutlet 1, ovate,
rostellate-acuminate at apex, smooth
and shining, the groove enlarged
below but not forked.— Gravelly
hillslopes or valleys, 500 to 4000 ft.:
throughout cismontane Cal. Apr.-
June.

18. C. lédocArpa (F. & M.) Greene.
Stem commonly branched from the
base, with many erect or ascending
branches, 5 to 18 in. long; branches
mostly simple below, branching
above, and bearing many spikes

: which are often more or less con-
804. Cryptantha flaccida Greene; @, habit x gested; herbage hirsute or hispid
(‘fn;al{. i x 4[.;3.”’ tr. txl‘atl»x .\'tﬁl;1 d, nutlest, with spreading hairs; leaves linear,

OT8s: view X 8; ¢, nutlet, ventral view x 8. % to 1 or 1% in. long; spikes leafy-
bracted, rarely bractless, the terminal longer and interrupted, the lateral
short and glomerate; calyx-lobes short-linear, hispid-bristly, 1 line long;
nutlets usually 4, rarely 1, narrowly ovate, acute, 24 line long, the ventral
groove not forked, or scarcely so.—Sandy lands near the coast: Humboldt
Co. to Monterey Co. May-June. Bristles often pustulate-dilated at base.
Nutlets mottled transversely on the ventral side and longitudinally on the
back. (C. hispidissima Greene.)

19. O. torréyana (Gray) Greene. Stem erect, usually stout, branched from
the middle and sometimes from the base; herbage markedly hispid; leaves
linear, 1% to 214 in. long; spikes commonly elongated, loose below, fre-
quently geminate; calyx-segments very bristly, elongating in fruit; nutlets
ovate, acute, the groove forked at base, the fork sometimes minute.—Hill-
slopes, 1500 to 5000 ft.: Mt. Hamilton Range; North Coast Ranges; Sierra
Nevada from Tehama Co. to Kern Co. Apr.-June. Var. INCANA Jepson n.
comb, Whole plant gray with dense spreading hispid hairs and (on the
stems) finer strigose hairs; calyx elongating less in fruit.—Nine-Mile Creek,
Tulare Co. (C. incana Greene.)

20. C. affinis Greene. Stem slender, branching, % to 1 ft. high; herbage
hispid with rather short hairs; leaves oblong to oblanceolate, 15 to 114 in.
long, those of the main stem often opposite; spikes simple or in pairs, leafy
at base, interrupted; flowers minute; calyx-segments narrowly linear, 1 to
1% lines long, not elongating in fruit, rather sparsely armed with stiffish
bristles; nutlets ovate, acute or acuminate, rounded on the back, smooth and
shining, mottled, 34 line long, attached only up to the middle to the gynobase,
the ventral groove closed to base.—~Montane, 4000 to 7500 ft.: San Bernar-
dino Mts.; Sierra Nevada from Tulare Co. to Shasta Co.; North Coast Ranges
from Lake Co. to Siskiyou Co.; n. to Wash. and Ida. June-July.

14. ALLOCARYA Greene

Low herbs of wet ground, mostly branching from the base. Leaves linear
or narrow, entire, the lowest always opposite. Pedicels persistent. Calyx
5-parted to the base, indurated and somewhat accrescent in fruit. Corolla
white with yellow throat, salverform, with short tube; processes or crests
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in the throat none or weakly developed. Nutlets ovate or lanceolate-ovate,
smooth, rugose, tuberculate or even with barbed or prickly points, often
carinate on one or both sides. Secar 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 Cryptantha on account of the different fruits.)

A. PERENNIALS; HERBAGE WITH A DENSE COVER OF LONG SOFT HAIRS.
Nutlets gray, rugose, the lateral angles carinate. .......... ... ... ... .. ... 1. A, mollis.

Nutlets brown, reticulate, without lateral carina............ ... ... .c0.0. 2. A. vestita.
B. ANNUALS.

1. Scar basal or very nearly so, not excavate or at least not deeply so.
Nutlets drawn to a lanceolate point above the middle.
Scar exactly basal; calyx strongly accrescent.

Stems fistulous-enlarged ; nutlets strongly 3-carinate dorsally........ 3. 4. glabra.
Stems not fistulous; nutlets lightly 3-carinate dorsally........... 4. A. stipitata.
Scar not exactly basal; calyx not accrescent or not markedly so.
Northern Sierra Nevada...........oiiitniiiin i, 5. A. ambigens.
Mohave DesSert. v\ vt vttt it i et et ettt e et e 6. A. cooperr.
Nutlets ovate or ovoid; scar extending a little way up one side from the base (except in

no. 12).
Keel on ventral side of nutlets lying in a groove.
Nutlets whitish or light-colored, perfectly smooth and shining...7. 4. lithocarya.
Nutlets roughened, drab or brownish....................... 8. A. chorisiana.
Keel on ventral side not lying in a groove or not obviously so.
Nutlets not bristly.
Rugue not sharp or dentate.
Ventral rugae or tuberculations distinet from carina or essentially so.
Scar linear; nutlets transversely and closely rugulose.9. A. scalpta.
Scar ovate.
Surface of nutlets more or less reticulate, not tuberculate or
BCArCElY BO. v v v vn i vt eie e 10. A. minuta.
Surface of nutlets densely tuberculate........ 11. A. diffusa.
Ventral rugae or tubercles more or less distinctly merged with carina. .
12. A. californica.
Rugae sharp or dentate or muriculate.

Scar linear; nutlets of a granitic cast................ 13. 4. stricta.
Scar ovate; nutlets brown...................... 14. A. trachycarpa.

Nutlets microscopically bristly.
Scar linear; bristles stout. ............. . 0oy 15. A. hispidula.
Scar ovate; bristles very slender..................... 16. A. humistrata.

2. Scar distinctly suprabasal, deeply excavate, large, usually half as large as the nutlet;
nutlets with bristles or barbed prickles.
Nutlets not rugulose dorsally.
Bristles scattered over the whole back of the nutlet.

Bristles very unequal, not barbed............... ... . ..., 17. A. spiculifera.

Bristles subequal, barbed. ... ...... ... ... .. .. i i, 18. A. greenei.

Bristles only on the dorsal ridge and marginal angles. ... .......... 19. A. aqustinae.
Nutlets more or less rugulose-areolate, the rugae bearing bristles,

Rugae high; areoles tuberculate............... .. ..., 20. A. acanthocarpa.

Rugae low; areoles smooth. ... ......... .ottt nnnnnn 21. 4. scripta.

1. A.mé6llis (Gray) Greene. Stems 1 to several from the base, spreading
or ascending, 2 to 5 in. high; herbage densely clothed with long straight and
rather soft hairs even to the calyx; leaves linear-lingulate, obtuse, 1% to
31 in. long; racemes dense, or at length looser, bractless; corolla 2%4 to 3
lines broad; nutlets ovate, irregularly rugese or rugose-foveolate, more or
less carinate on the back and at the lateral angles, the scar shortly ovate-
lanceolate.—Moist alkaline flats and borders of ponds: Sierra Co. to Modoc
Co.; n. to eastern Ore.

2. A. vestita Greene. Rank plant with ascending stems 1 to 1% ft. high;
herbage conspieuously pilose throughout even to the calyx; spikes 3 to 6 in.
long, bractless; flowers about 2 lines broad; fruit not scattered; nutlets
brown, nearly 1 line long, 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: epidermal cells microscopically muriculate—Valley floors: Sonoma
Co.; Tulare Co. An unusually localized distribution. (A. mollis var. vestita
Jepson.)

3. A. glabra (Gray) Mecbr. Branched from the base, or strictly erect and
simple, 5 to 6 in. high; rachis of the spikes fistulous-enlarged, the flowers
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rather dense, but strietly 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 finely tuberculate, carinate

dorsally and with rather sharp lateral angles—Salt marshes, e. side San
~ Francisco Bay and s. to Santa Clara Co. (A. salina Jepson.)

4. A, stipitita Greene. Branches many from the base, mostly simple,
slender, somewhat spreading, commonly 9 to 12 in. long; herbage sparsely
setulose; leaves linear-oblanceolate, 1 to 3 in. long, or the basal obovate or
oblong, attenuate into a long petiole; pedicels turbinate-thickened beneath
the flower; corolla 2 to 3 lines broad, white with yellow eye or the eye
changing to white; sepals at length brownish and often spreading, strongly
accrescent, becoming 3 to 4 lines long; nutlets obscurely constricted at base,
somewhat flattened on the back, rugose and more or less finely tuberculate,
strongly carinate ventrally, the dorsal carina obsolete just above the middle.
—Plains, very commeon: inner Coast Range valleys; Great Valley; Sierra
Nevada foothills. Apr.-May. Var. MIcRANTHA Mcbr. Corolla 1 to 2 lines
broad.—With the species.

5. A. imbigens Piper. Four to 6 in. high; herbage nearly glabrous except
on the younger parts; calyx only slightly accrescent; corolla 1% to 2 lines
;;goad; nutlets as in A. stipitata except that the scar is basally oblique.—

umas Co.

6. A. céoperi (Gray) Greene. Diffusely branched from the root, 4 to 8 in.
high; leaves linear; somewhat succulent, % to 1 in. long, the basal 1 to 2%
in.; calyces densely white-hispid; nutlet ovate-trigonous, obcompressed,
abruptly contracted above the middle, ventrally reticulate-rugulose, dorsally
%ransxéersely rugulose, ,the scar shortly sub-linear—Mohave Desert; n. to

nyo Co.

7. A. lithocarya (Gray) Greene. Stems 7 to 10 in. high; leaves linear, 1
to 11% in. long; racemes becoming loose and more or less leafy-bracted; nut-
lets smooth and vitreous-shining, whitish or somewhat mottled, lightly cari-
nate dorsally, the ventral keel hidden by lateral folds for nearly its entire
length; scar narrowly linear, likewise hidden by the folds.—Lake and
Mendocino Cos.

8. A. chorisidna (Cham.) Greene. Diffuse (or at first erect) with reclining
branches 7 to 16 in. long, strigose throughout and very leafy below; basal
leaves linear-elongated, 2 to 4 in. long; racemes elongated, at length very
loose, leafy below; fruiting pedicels 3 to 6 lines long, seldom only 1 line
long; calyx little acerescent, about 1 line long, the segments at length spread-
ing; corolla 3 to 4 lines wide; nutlets ovate, % line long or a trifle more.
dark brown, carinate ventrally only, or also dorsally toward the apex, more
or less rugulose or minutely tuberculate; ventral carina set in a groove; scar
linear.—Low ground towards the coast, sw. Solano Co. to Monterey Co.
Apr.-June. Var. MYRIANTHA Jepson n. comb. Pedicels nearly all shorter than
the calyx; corolla 1 to 1% (or 21%) lines broad; nutlets brownish, rugulose,
minutely tuberculate, carinate half-way down the back.—Monterey coast
from Monterey to San Simeon. (A. myriantha Greene.) Var. HICKMANNII
Jepson n. comb. Like var. myriantha but obscurely tuberculate, scarcely
rugulose.—Southern Monterey Co. (A. hickmannii Greene.) Var. UNDULATA
Jepson n. comb. Nutlets closely rugulose, not tuberculate.—Santa Barbara.
(A. undulata Piper.)

9. A. scilpta Piper. Stems loosely branched, 5 to 8 in. high; nutlets keeled
goi'sallg only near the apex, closely transverse-rugulose; scar ovate.—Hum-
oldt Co.

10. A. minlita Piper. Stems erect, 6 to 10 in. high; nutlets closely reticu-
late with fine ridges, keeled dorsally near the apex, the surface not tubercu-
late or scarcely so, scar ovate; epidermal cells microscopically muriculate.—
Mendoeino and Humboldt Cos. Var. RET{CULATA Jepsor n. comb. Nutlet
reticulate, the areoles large, smooth; no dorsal keel—Humboldt Co. (A.
reticulata Piper.)
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11. A. diffusa Greene. Branches several from the base, decumbent or
spreading, 5 to 8 in. long; corolla 1 to 1% lines broad; nutlet transversely
rugulose-reticulate on back and finely tuberculate; scar ovate; epidermal
cells mieroscopically muriculate.—Valleys about San Fraucisco Bay.

12. A. califérnica (F. & M. )Greene. Similar in habit to A. stipitata; flow-
ers 1 to 1% lines broad; nutlets ovate, carinate ventrally and a little past the
apex dorsally, usually grayish, closely rugulose dorsally; scar not raised,
nearly basal, ovate or sometimes linear (even on same plant).—Throughout mon-
tane Cal., but most common in the North Coast Ranges and n. Sierra foothills.

13. A. stricta Greene. Stem slender, strictly ercct, commonly branching
freely from the base, 6 to 15 in. high; stems and leaves glabrous or nearly
s0; spikes very dense; corolla 2 lines broad; nutlet keeled to the middle and
transversely rugulose dorsally, the rugae sharp, the interspaces very narrow
but more or less tuberculate; scar linear.—Upper Napa Valley.

14. 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 and sharply
rugose and papillate or muricate, carinate ventrally and dorsally; dorsal
rugosities commonly simple, and keel mostly dentate-interrupted; scar del-
toid-orbicular, nearly basal.—Sacramento and San Joaquin valleys and w.
to Sonoma and Monterey Cos.

15. A. hispidula Greene. Spreading, 2 to 6 in. high; herbage hirsutulose;
nutlet finely tuberculate, rugulose-reticulate, microscopically bristly on the
ridges, carinate ventrally; scar linear, not excavated; bristles more or less
barbed at tip.—Montane, 5000 to 8000 ft.: Sierra Nevada; San Bernardino
Mts. Var. PENICILLATA Jepson n. comb, Nutlets with the barbed bristles
tufted, especially on the tubercles; scar excavated.—Sierra Nevada, 5000 to
8700 ft. (A. penicillata Greene.)

16. A. humistrita Greene. Branches stoutish, mostly prostrate, 6 to 12 in.
long; pedicels shiort and stout, commonly deflexed; calyx markedly acerescent,
in fruit 4 to 6 lines long; nutlets muriculate and sharply rugulose, bearing
minute penicillate bristles; scar roundish, exaetly basal.—San Diego and n.
to the San Joaquin Valley. Var. siMinis Jepson n. var. Scar ovate, oblique
at the base.—E. Contra Costa Co. (Antioch, K. Brandegee, type).

17. A. spiculifera Piper. Branches spreading, 4 to 8 in. long; nutlet cov-
ered with short spines which arise from the dorsal keel and from low reticu-
lations, some of the spines barbed at tip; scar deltoid, bordered by a flange-
like margin.—Tulare Co. plains.

18. A. greénei (Gray) Greene. Diffusely branched from the base, the strag-
gling branches 5 to 15 in. long; herbage strigulose-pubescent; leaves linear-
oblanceolate; racemes simple, leafy or bracteate below, the flowers scat-
tered; nutlets broadly ovate, 1 line long, carinate, densely and minutely
tuberculate and well armed with slender barbed prickles; prickles 14 to 1%
line long, quite distinct at base.—Grassy clay hills or adobe plains, northern
Sierra foothills from Calaveras Co. to Siskiyou Co.; n. to Ore. Var. HYSTRI-
CcULA Jepson n. comb. Bristles very short (about 4 the length of the nutlet),
densely barbed throughout, disposed in rows, either crowded or interrupted,
but so arranged as to make the surface somewhat areolate; areoles covered
with fine tubercles.—Low plains, Solano Co. (A. hystricula Piper.)

19. A. austinae Greene. Erect, 6 to 9 in. high; herbage almost glabrous;
leaves linear, 115 to 3 in. long; surface of nutlet densely tuberculate, the
dorsal keel and lateral angles armed with stout bristles; bristles barbed
from midway up.—N. Sierra Nevada foothills and bordering plains from
Amador Co. to Shasta Co. Var. crRISTATA Jepson n. comb. Surface of nutlet
not tuberculate.—Calaveras Co. (A. cristata Piper.) .

20. A. acanthocarpa Piper. Branches several from the base, simple, 4 to
6 in. high; corolla 3; line wide; keel and ridges of the lateral reticulations
armed with bristles; interspaces tuberculate—San Joaquin Valley in Kern
Co. Var. ECHINACEA Jepson n. comb. Reticulations of the nutlet small;
bristles of the nutlet very numerous.—Great Valley and South Coast Ranges
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to San Diego Co. (A. echinacea Piper.) Var. 6LiGoCHARTA Jepson n. comb.
Bristles very few.—E. Contra Costa Co. (A. oligochaeta Piper.)

21. A. scripta Greene. Branches prostrate, 6 to 10 in. long; back of the
nutlets smooth and brown, except as marked by sharp white-reticulated

ridges, these irregularly beset with tufts of spreading bristles.—Sacramento
Valley.

15. ECHIDIOCARYA Gray

Annual herbs with the lower leaves opposite. Flowers in racemes. Nutlets
strongly incurved, dorsally rugose; scar elevated on a conspicuous slender
projection or stipe. Ventral keel prominent, continuous downward and joined
to the base of the stipe. (Greek echidion, a diminutive viper, and carua,
nutlet, the stipe suggestive of the head and neck of a snake.)

1. E. califérnica Gray. Stems several or numerous from the base, diffuse
or prostrate, mostly slender, often very leafy, 5 to 14 in. long, flowering for
25 or more of their length; herbage hispid or hirsute; leaves linear; racemes
spike-like, mostly bractless, in age remotely flowered; calyx cleft nearly to
the base; corolla 1% to 3 lines wide; nutlets usually 4, ovate, 34 line long,
the median dorsal ridge well-marked towards apex, the ridges of the lateral
angles not conspicuous and blending with the transverse ridges of the back
which econnect to form polygonal areas.—Mesas, 100 to 1500 ft., coastal S,
Cal. from the Santa Inez Mts. to San Diego Co. Var. URsiNA Jepson n.
comb. Stems stout, short, depressed; nutlets about 1 line long, the dorsal
ridges few.~—~—Summit valleys, San Bernardino Mts. (Plagiobothrys ursinus
Gray.)

16. PLAGIOBOTHRYS F. & M. Pop-corN FLOWER

Rather slender annuals. Herbage soft-pubescent, the hairs often rusty
when young, especially on the calyx. Leaves alternate, mostly in a basal
rosette. Flowers in spike-like, elongated, loose and sometimes leafy racemes
or sometimes glomerate. Pedicels very short or almost none, filiform, per-
sistent. Corolla short, white, with crests or processes at the mouth of the
throat. 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 scar.)

Caruncle rounded or circular in outline; nutlets ovate or cruciform.
Flowers in an elongated raceme; caruncle firm or cartilaginous, borne at or a little
below the middle of the nutlet in a transverse groove and thus lying below
the ventral keel; basal rosette of leaves conspicuous; mature nutlets 1 to 4.
Calyx-lobes erect or spreading, not circumscissile ; mature nutlets usually 4.
Nutlets with the back marked off by transverse lineate grooves into broad
flattish ridges.

Plants conspicuously purplish; nutlets ovate, constricted only at apex,
the base rounded, dark-colored............... 1. P. torreyi.
Plants not purplish or rarely so; nutlets strongly constricted at apex
and at base, and thus cruciform, vitreous-shining or glassy.
Calyx about twice as wide as long; racemes not bracteate or only
at base; stems many from base, slender...2. P, tenellus.
Calyx nearly as broad as long; racemes bracteate; stems few,
BEOUL. o v v e snuver svnreisonsasannns 3. P. shastensis.
Nutlets with transverse dorsal ridges very thin and sharp, the ridges rather
widely separated, so that, with the 3 keels, there are enclosed

depressed rectangular areas with granulate surface.
Caruncle conspicuous, ringlike or annular; calyx cleft to the base;
corolla-tube exceeding the calyx; var. campestris of

4. P, fulvus.
Caruncle solid; calyx cleft 25 to base; corolla-tube not exserted from
[T < 5. P. canescens.

Calyx-lobes connivent over fruit, in age circumscissile; mature nutlets 1 or 2.
Flowers in forked racemes, not bracteate or only at base; stems mostly
erect, rather tall (10 to 30 in. high); nutlets, in lateral outline,
COmMPTeSSed. o v vt i ittt it e e 6. P. mothofulvus.
Flowers in a long simple bracteate raceme; stems low (5 to 8 in. high),
usually ascending, branched mainly below the middle; nutlets,
in lateral outline, strongly arched.............. 7. P. arizonicus.
Flowers in a close cluster or glomerule; e, side Sierra Nevada..... 8. P. hispidus.
Caruncle elongated, extending along the median ventral keel; nutlets trigonous; deserts
on e. side Sierra Nevada,
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Nutlets irregularly rugose; corolla 2 to 3% lines broad; flowers in a congested cluster

or glomerule; var. harkuessii of.........c.ooeennn. ... Fingii.

Nutlets regularly tesselate; corolla % to 1 line broad 10. P. jonesii.

1. P. térreyi Gray. Fig. 805. Stems several to many from the base, erect
or decumbent, commonly simple, 2 to 6 in. long, commonly rather 'densely
leafy throughout; roots purple; herbage very dark green, couspicuously
hispid; leaves oblong to oblong-ovate
or linear, sessile, 5 to 10 lines long;
racemes leafy-bracteate throughout,
somewhat loose; calyx cleft nearly
to base; corolla 1 to 1% lines broad;
nutlets commonly 4, ovate, dull or
gray, somewhat constricted at apex,
rounded at base, 34 to 1 line long, the
dorsal ridge weak, produced around
apex into the narrow and very
prominent ventral keel; lateral
angles well-defined, the back with
transverse lineate grooves, thus
separating the dorsal area into low
ridges; caruncle small, sunken in the
transverse groove.— Montane, 4000
to 8000 ft.: Sierra Nevada from
Nevada Co. to Tulare Co. Var.
DIFFUSUs Jtn, Stems diffusely spread-
ing, more leafy; bracts larger; flow-
ers more numerous.—Sierra Nevada.

2. P. tenéllus Gray. Stems 1 to
several from the base, commonly
erect, simple or branching above, 3
to 7 (or 12) in. high; herbage pubes-
cent or often hirsute with spreading
hairs; leaves of the basal tuft oblong,
acute or obtuse, % to 1 in. long; .
cauline leaves few, ovate or ovate- 803. Plagiobothrys torreyi Gray; a, habit x
oblong, 2 to 6 lines long; spikes 1 to *#i o . X 4; o nclftrlzlt”; spread open x 3
3 in. long, comparatively few-flow- ’ ’
ered; calyx deeply cleft, at first rusty-yellowish, at length pale, sometimes
imperfectly circumsecissile; nutlets minute (% line long), shining and enamel-
like on the back, papillate-scabrous on the lateral angles and often also on
the rugae; rugae transverse, straight, smooth and low, separated by very
fine lines.—Hill slopes, 100 to 2000 (or 3000) ft.: Coast Ranges; Sierra
Nevada foothills; coastal 8. Cal. May.

3. P. shasténsis Greene. Stems erect, stoutish, one or few from the base,
simple or branching above, 5 to 12 in. high; herbage thinly hirsute; leaves
linear; racemes loose; calyx 2 to 23; lines broad, scarcely longer, cl‘eft to
the middle; corolla 114 lines broad; nutlets glassy, transversely lineate-
grooved with broad flat ridges between the grooves.—Hillslopes and valleys,
500 to 2500 ft.: e. San Joaquin Co. to Butte Co.; Lake Co. to Siskiyou Co.;
n, to southern Ore.

4. P. falvus (H. & A.) Jtn. var. campéstris (Greene) Jtn. Stems 1 or
several from the base, erect or simple or branching only above, 1 to 2 fi.
high; herbage hispid-hirsute; roots, petioles and midribs of leaves purple-
dyed; herbage hirsute; leaves linear or lanceolate, % to 3% in. long; racemes
very loose and leafless; calyx-segments nearly distinct, lanceolate, connivent
over the nutlets, more or less reddish even in age, 2 to 3 lines long in fruit;
corolla 1 to 2 lines broad; nutlets usually 4, 114 lines long, nearly 1 hne_ynde
in the middle, abruptly beaked, the transverse rugae more or less inter-
rupted and often dot-like or granulate; median and lateral ridges prominent;
caruncle raised and ring-like, bordering a deep circular excavatlon:—Pla1ns
and foothills, 100 to 1500 ft.: Sacramento Valley and its bordering foot-
hills; s. to Mariposa, Santa Clara and San Luis Opisbo Cos, Apr.-May. (P.
rufescens var. eampestris Jepson.)
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5. P. canéscens Benth. Stem divided at or near the base into long and
straggling branches, rarely erect, the branches nearly or quite simple, 14 to
2 ft. long, loosely flower-bearing and leafy nearly throughout, or quite leaf-
less above and spicate; herbage pale, hirsute; leaves oblong to linear, lance-
olate or oblanceolate, 3% to 214 in. long; calyx cleft to below the middle,
the segments broadly lanceolate, in fruit circular-depressed, 2 to 3 lines long,
the tips of the segments connivent over the nutlets; pedicels short, stubby,
persistent, the calyx in age deciduous; nutlets commonly 4, incurved-conni-
vent, rugose-reticulate, light gray, 1 line long, the areola smooth, longer
transversely, and the lateral angles very distinct.—Low open hills and roll-
ing plains, 100 to 1500 ft.: Sacramento and San Joaquin valleys and their
bordering foothills; 8. to San Diego Co. Apr. Var. aPERTUS Greene. Calyx-
segments stellately spreading; caruncle green, a small hollow like a pin point
on the upper part of it.—Alameda and Santa Clara Cos. to San Diego Co.;
also Great Valley, Var, cATALINENSIS Jepson n. comb, Herbage purple-stained;
autlet)s commonly 2.—Santa Catalina Tsl. (P. arizonicus var. catalinensis

ray.

6. P.-nothoftlvus Gray. Stems slender, 1 to several from the base, erect
or suberect, simple or forked only above, 1 to 214 ft. high; roots, petioles and
midribs of leaves purple-dyed; herbage silky-villous, the hairs very reddish
when young, especially on the calyx and sometimes on the leaves; raceme
forked once, twice or more, the inflorescence then paniculate, leafless or
bracted only at base; leaves 1 to 314 in. long, oblong-ovate or lanceolate,
those of the basal tuft oblong-ovate or oblanceolate; calyx cleft to the
middle, 135 lines long, in fruit circumscissile below the middle, the upper
part falling away and leaving the persistent base as a shallow cup about
the nutlets; corolla 2 to 4 lines broad; nutlets 3 (sometimes 4, 1 or 2), ovate,
narrowed to a stout apical beak, flat dorsally, dull; transverse ridges joining
the median dorsal keel with the lateral keels complete (and thus making
rectangular areoles) or incomplete; caruncle situated in the shallow trans.
verse groove.—Foothills and valleys, 100 to 3100 ft.: Sierra Nevada foot-
hills (common); Coast Ranges (frequent but usually not on the immediate
i([)ast); Great Valley (infrequent); s. to San Diego Co.; n, to Wash. Mar.-

ay.

7. P. arizdnicus (Gray) Greene. Stems several from the base, usually
simple, erect or ascending, 8 to 15 in. high; herbage hispid with spreading
hairs; leaves linear-lanceolate to linear; roots, midribs and margins of
leaves purple, or occasionally the whole plant purplish; racemes elongated,
remotely flowered, mostly naked above; calyx cleft nearly half-way to base,
the oblong lobes connivent over the fruit, the lower portion at length circum-
scissile near base; corolla 1 to 114 lines broad; nutlets 2 (sometimes 1, 3 or 4),
ovate, light colored, abruptly narrowed to a stout beak, 34 to 134 lines long;
dorsal keel narrow, sharp; transverse ridges parallel, setting off rectangular
areoles; caruncle seated in a transverse groove and thus sunken below the
crest of the ventral keel.—Mts. on w. side Colorado Desert; w. side Mohave
Desert; mts. on w. side upper San Joaquin Valley; Inyo Co.; e. to N, Mex,
and southern Utah.

8. P. hispidus Gray. Stem erect, much-branched, 6 in. high; herbage
roughly hispid; leaves linear-spatulate, the upper oblong; flowers in close
clusters or glomerules; nutlets ovoid, acute, obscurely carinate on back, not
rugose or muricate, but papillate-granulate; caruncle small, soft or fragile.—
East side Sierra Nevada from Mono Co. to Lassen Co., thence nw. to Siskiyou
Co.; w. Nev. to cent. Ore.

9. P. kingii (Wats.) Gray var. harknéssii Jepson n. comb. Stem erect,
branched, 4 to 8 in. high; herbage coarsely hirsute with spreading hairs;
basal leaves spatulate, 1 to 2 in. long, the upper oblong or lanceolate about
Y in. long; flowers glomerate or becoming somewhat racemosely elongated;
corolla 3 to 4 lines broad; nutlets interruptedly rugose or papillate.—E. side
(S}ierra. l;Ievada: Inyo Co.; Mono Lake; n. to eastern Ore. (Sonnea harknessii

reene.

10. P. jonesii G}'ay. Stems few or several from the base, divergently
branching, 5 to 8 in. high; herbage with spreading bristly hairs and also
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finely pubescent with short mostly deflexed hairs; bristles mostly arising from
a siliceous base or disk; leaves narrowly lanceolate, 14 to 1 in. long, or the
basal linear-oblanceolate, 1 to 13 in. long; calyx-segments linear, long-
bristly, as well as with a shorter pubescence; corolla 14 to l_line broad;
nutlets 1% lines long, strongly ridged dorsally and also with ridges at the
lateral angles, the surface densely covered with flattened papillae, that is,
tessellate; ventral keel well developed, merged below with the low narrow
caruncle—Desert valleys and cafions, 500 to 4000 ft.: Hanaupah Cafion,
Panamint Mts.; Needles.

17. HARPAGONELLA Gray

Small annual. Flowers minute, white, somewhat racemosely disposed at
the ends of the branches. Calyx-lobes rather closely beset with soft hooked
spines, in fruit very unequal, 3 nearly distinct, the other 2 more united and
forming a bur-like envelope enclosing the 1 or 2 nutlets which are basally
attached. (Diminutive of Latin harpago, a grappling-hook.)

1. H. palmeri Gray. Stem diffusely branched from the base, the branches
3 to 8 in. long; herbage thinly strigose-hirsute; leaves narrowly linear or
very narrowly lanceolate, % to 1% in. long; flowers 1 line long, on short
pedicels which in fruit become strongly recurved and rigid; nutlets 1 or 2,
smooth.—Dry slopes and mesas, 200 to 1500 ft., coastal 8. Cal.: Santa Catalina
Isl.; Murietta, w. Riverside Co.; El Cajon; San Diego; e. to Ariz.

Lycépsis L. Coarse setose-hispid annuals with small flowers and leafy
bracts. Corolla with unequal lobes, the tube curved at the middle, the throat
closed with hispid scales. Nutlets ovoid, coarsely reticulate-rugose; scar
large, oval, excavated or perforate, bordered by a thickened cartilaginous
ring. L. arvEnsis L. Small Bugloss. Stems 1 to 2 ft. high, the spreading
bristly hairs at length pustulate at base; leaves lanceolate, undulate-mar-
gined; flowers more or less racemose; corolla blue or at ﬁrst'purple, the tube
not longer than the calyx, the lobes barely 1 line long.—Native of Eur.; adv.
at Upland, San Bernardino Valley.

Symphytum L. Coarse perennial herbs with entire leaves. Flowers in
forked scorpioid racemes. Corolla in ours purple, tubular, sh.allowly 5-lobed,
its throat with 5 prominent lanceolate crests alternating with and as long
as the stamens. Stamens included; style exserted. Nutlets 4, inserted by
their bases. S. asPZRRIMUM Donn. Rough Comfrey. Stems 2 to 3 ft. high;
herbage seabrous-hairy; leaves ovate- to oblong-lanceolate, acuminate, 4 to
7 in. long; flowers 7 lines long.—Native of Eur.: adv. at Arcata.

VERBENACEAE. VERBENA FAMILY

Ours herbs with opposite or whorled simple leaves. Flowers complete.
Calyx persistent. Corolla in ours with a tube, the 4 or 5-lobed limb almost
regular or manifestly 2-lipped. Stamens 4, in 2 pairs. Ovary superior, un-
divided, 2 to 4-celled, separating at maturity into as many 1-celled 1-seeded
achene-like nutlets; style single, entire; stigmas 2 or 1. Nutlets usually
rounded and often reticulate on back, the face with a commissural scar or
area of coherence. Endosperm scanty or none.

Calyx 5-toothed; nutlets 4; diffuse or erect herbs. ......... ... .. ......... 1. VERBENA.
Calyx 2-cleft; nutlets 2; creeping herbs. ... ..ottt i 2. LIppIaA,

1. VERBENA L. VERVAIN

Erect or diffuse herbs. Flowers in terminal dense bracteate spikes. Calyx
narrow, tubular, plicately 5-angled, 5-toothed. Corolla salverform, the limb
5-lobed, obscurely or slightly 2-lipped. Amnthers ovate. Stigmas mostly 2-
lobed, the anterior lobe larger and stigmatie, the posterior smooth and
sterile. Fruit mostly enclosed by the calyx, finally separating into 4 nutlets.
(Latin name of a sacred plant.)

Flowers in spikes; corolla 1% to 2 lines long, its limb about 1 line broad; corolla-lobes
not obcordate.
Bracts shorter than the flowers.

Spikes filiform, the flowers or fruit scattered. L
. Annual; leaves 1 to 2-pinnately cleft or incised........... 1. V. officinalis.



