ERTOGONUM (POLYGONACEAE) OF UTAH

James L. Reveal
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&
Smithsonian Institution, Washington, D.C. 20560

At the request of Dr. Stanley L. Welsh of Brigham Young Univ-
ersity, Provo, Utah, | have prepared a treatment of the genus Eaio-
gonum (Polygonaceae) for a new addition of his book Common Utah
Plants. As this review is for a student oriented publication and
no new names or combinations can be easily published therein, | am
submitting a formal paper reviewing the genus in Utah and making
the necessary name changes. It is hoped too, that this publication
will be of use to the more "professional" taxonomist who would Iike
species descriptions and synonymies - a feature not included in
Welsh's format. The style of presentation given here follows that
used by Reveal and Munz (1968) in a review of the genus for the
California flora.

Eriogonum Michx. Wild Buckwheat

Annual or perennial herbs and shrubs with basal or cauline,
alternate leaves and often with alternate or whorled scale-like to
fol iaceous bracts, entire and estipitate; flowers perfect or imper-
fect, borne in campanulate to turbinate or cylindric involucres,
4-10-1obed or toothed or rarely composed of two whorls of 3 lobes,
awnless, few- to many-flowered, sessile or peduncled; tepals petal-
oid, 6-parted in two series of 3 segments each, on a distinct pedi-
cel or the base of the flower attenuated into a stipe-like base;
stamens 9, the filaments filiform, often pilose at the base; ovary
l-celled, styles 3 with capitate stigmas; achenes mostly 3-angled
or winged. A North American genus of some 240 species found mainly
in the western United States. (Greek, enion, wool, and gonu, knee
or joint, the type of the genus, E. fomentoSum Michx. being hairy
at the nodes.)

A. Flowers with stipe-I|ike bases, mostly yellow to reddish-yellow
or rarely cream, glabrous or pubescent; low spreading cespit-
ose to shrubby perennials. . . . . . II. Subgenus 01igogonum

AA. Flowers not afttenuated into a stipe-l|ike base.

B. Plants perennials.

C. Plants cespitose to large shrubs, not monocarpic; flo-
wers white to yellow; stems glabrous to tomentose; ac-
henes not winged, usually enclosed by the mature flow-
er, brown to black. . . . . . I. Subgenus Eucycla

CC. Plants tall, strict and erect, monocarpic perennials;
flowers yellow; stems strigose; achenes distinctly
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winged and obviously exserted beyond the mature flower,
usually yellowish. . . . . . IIl. Subgenus Pterogonum
BB. Plants annual, or if perennial, then stems inflated and
fiowers yellow, hirsute and in pedunculated involucres.
C. Involucres smooth, not ribbed or angled, usually dis-
tinctly peduncled, or if sessile, then not vertically
appressed to the stems; annuals or perennials.
IV. Subgenus Ganysma
CC. Involucres angled +o sTrongly ribbed, usually tightly
appressed tfo the stems and always sessile; strictly
annuals. . . . . . .« .. .. V., Subgenus Oregonium

I. EUCYCLA. Plants cespitose to shaubby perennials

Plants distinct shrubs or subshrubs, woody above the caudex
and not dying back compleTer to the ground after each year.

SECTION A.
PIanTs herbaceous, cesplTose or pUIV|na+e perennials.
B. Plants herbaceous; inflorescences open. SECTION B.
BB. Plants cespitose or pulvinate; inflorescens usually,
but not always, capitate. . . . SECTION C.

Section A. Plants shrubs on subshrubs

Flowers pubescent without, 2.5-3 mm long, white fo pink; low

shrubs; Washington Co. . . . . . . . . 1. E. fasciculatum

Flowers glabrous without.

B. Stems smooth, glabrous to tomentose; inflorescences with
involucres arranged in loose to compact terminal cymes

or racemosely along the straight branches, the branches

never zig-zag.

C. Inflorescences large with numerous branches and branch-
lets bearing racemosely arranged involucres af their
tips; stems and branches glabrous fo floccose or rare-
ly densely tomentose.

D. Leaves pubescent below with dense tomentum.

E. Leaves linear-lanceolate to oblanceolate or
elliptic, 1.5-4.5 cm long; involucres sessile
or if peduncled, then stems glabrous.

F. Leaves linear-lanceolate to oblanceolate
or narrowly elliptic, 1.5-4.5 cm long,
2-8 mm wide; branches floccose to glabrous;
eastern Utah. . . 2. E. Leptocladon
FF. Leaves oblanceolate to elliptic, 1-2.5 (3)
cm long, (5) 10-20 mm wide; branches glab-
rous to tomentose; western Utah.
G. Stems and branches tomentose; involu-

cres sessile. 3. E. keanneyi
GG. Stems and branches glabrous; involucres
peduncled. . . 4. E. ammophilum

EE. Leaves rounded or nearly so, 0.5-1 cm in dia-
meter; stems and branches tomentose; western
Utah. « . « v o « . . 5. E. nummulare
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DD. Leaves glabrous on both surfaces.
E. Inflorescences divided 3-6 times, bright green;
flowers bright yellow, 3-4 mm long; Emery Co.
. .. 6. E. smithil
EE. Inflorescences d|v1ded 10-20 times, yellowish-
green; flowers pale-yellow fto white, 2-3 mm
long; Kane Co. . . . . 7. E. mortondanum
CC. Inflorescences small and compact, cymose, with invol-
ucres dichotomously arranged even at the tips of the
branches; stems usually tomentose, rarely floccose or
glabrous.
D. Leaves flat, not revolute.
E. Leaf-blades 0.2-4 cm long.
F. Leaf-apices sharply acute, the blades most-
ly narrowly elliptic or narrower, |-8 mm
wide. . . . . .. 13. E. microthecum
FF. Leaf-apices acute to rounded, the blades
oblanceolate to elliptic or orbicular,
(0.5) I-3 cm wide. 8. E. coaymbosum
EE. Leaf-blades 3-7 cm long.
F. Leaf-apices rounded or nearly so, [-3 (5)
can long. . . . . 8. E. conymbosum
FF. Leaf-apices acuTe, usual ly sharply so, the
blades more than 3 cm long.
G. Stems and branches subglabrous to tom-
entose; involucres tomentose.
H. Involucres 3-4 mm long.
I. Flowers white; Bad Land Cliffs,
Duchespne Co.
A 9. E. hylophilum
I'l. Flowers yellow; Duchesne and
Utah cos.
.. 10. E. Xduchesnense
HH. Involucres 2.5-3 mm long; flowers
white; Carbon Co.
. 11. E. Lancigoliunm
GG. Stems and branches glabrous; involucres
glabrous; Uintah Co. 12. E. saurinum
DD. Leaves revolute.
E. Leaf-blades 2-6 cm long.

F. Inflorescences open to densely cymose, not
broom-like, floccose to glabrate and gray-
ish; common. . . . 13. E. micwthecunm

FF. Inflorescences densely cymose and broom-
-like, glabrous and green; San Juan Co.
. 14. E. Leptophyllum
EE, [Legi= blades O 5 2 cm long.
F. Low subshrubs -2 dm high; southern San
Juah €6 ¢ o ¢ o « 15. E. clavellatum
FF. Low matted subshrubs less than | dm high;
eastern Utah. . . 16. E. bicolor
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BB. Stems angled or ribbed, or if smooth then obviously scab=-
rous, or if smooth and tomentose, then inflorescence of
zig-zag branches; Washington Co.

C. Stems and branches angled and ribbed or smooth and
scabrous; involucres 0.7-1.5 mm long.

e e e e e e e e e e e e 17. E. heermannii
CC. Stems and branches tomentose; involucres 2-2.5 mm
(@80 o o o © 0 0 © 0 © 0 o o 18. E. plumatella

Section B. Plants herbaceous perennials

A. Involucres not arranged racemosely along elongated branches.
B. Stems and branches pubescent.
C. Plants tall, more than | dm high.

D. |Inflorescences umbellate to cymose, or if capitate
then leaves revolute and more than 5 cm long.

E. Leaves linear and revolute or narrowly oblan-
ceolate to narrowly elliptic; inflorescences
capitate to umbellate, or if cymose, then
plants I-1.5 dm high and of north-central
Utah; northern Utah. 19. E. brevicaule

EE. Leaves lanceolate fo el liptic; inflorescences
cymose; plants |.5-4 dm high; south-central
Utah. . C .. 20. E. spathulatunm

DD. Inflorescences capitate; leaves oblanceolate to
narrowly elliptic; Cache Valley. 21. E. Loganum

CC. Plants less than | dm high.

D. Stems densely tomentose; inflorescences capitate
to umbel late; leaves 3-7 cm long; northern and
northeastern Utah. . . . . 19. E. brevicauwle

DD. Stems glabrous or slightly floccose, green; infl-
orescences cymose; Grand and Garfield cos.

NI 5 0 0 0 0 o ¢ 22. E. contorntum
BB. Stems and branches glabrous.
C. Leaves linear to narrowly lanceolate or oblanceolate,

not broadly elliptic, spatulate or rotund.
D. Leaves 3-10 cm long, linear fo narrowly oblanceo-
late; stems [-2.5 dm long, pale-green; involucres

2-4 mm long; flowers yellow; inflorescences cymose

and open; northern and northeastern Utah. .

0 G o o < 19. E. brevicawle
DD. Leaves 1-5 cm long, linear and tightly revolute

or lanceolate to oblanceolate and flat; eastern

and southern Utah.

E. Leaves revolute, linear.

F. Plants 5-8 (10) cm high; stems floccose;
branches floccose to glabrous; Grand and
Garfield cos. . . 22. E. contortum

FF. Plants 1-3.5 dm high; stems and branches
glabrous and bright green; leaves 1-4 cm
long; involucres 2-3 mm long; inflorescences
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densely cymose; flowers yellow; Uinta Basin.
o ol o 3 o ¢ 23. E. vinidulum
Leaves flat, IanceoIaTe to oblanceolate, |-5
cm long; flowers white to pale-yellow.
F. Inflorescences narrowly cymose, |.5-2.5 d
long, pale-green; leaves lanceolate, |.5-

cm long; flowers cream to pale-yellow, 2-

mm long; eastern Uintah Co. .

. 24. E. ephedno&deé
FF. Inflorescences open and spreading, usually
grayish or reddish; flowers white.

G. Leaves |.5-3 cm long, 2-5 (7) mm wide,
oblanceolate, on petioles 5-10 mm long;
involucres solitary; flowers 3-3.5 mm
long; San Juan Co. 25. E. humivagans

GG. Leaves (2) 3-5 cm long, 2-4 mm wide,
lanceolate, on petioles 1-2 cm long;
involucres clustered; flowers 2-3 mm
long; Grand Co. 26. E. inteamontanum

m
2.5
2.5

CC. Leaves broadly elliptic to spatulate or rotund, or if
merely elliptic, then plants of southwestern Utah.
Leaves el liptic to spatulate, densely white-tomen-
tose below, floccose to glabrous and green above,

D.

or

if tomentose on both surfaces, then plants of

eastern Utah.

e

EE.

Stems and branches bright green; leaves (2) 3-5

cm long, 8-15 mm wide, ftomentose below, green

and glabrous above; flowers yellow or white;

Kane and Washington cos. 27. E. thompsonae

Stems and branches grayish.

F. Involucres not clustered; central and north-
central Utah.

G. Leaves crenulate; involucres 3-4 mm
long; San Pete Co. northward to Davis
Co. along the Wasatch front. o

19. E. brevicaule

GG. Leaves noT crenulate; involucres 2-2.5
mm long; Piute and Sevier cos.

S 28. E. ostlundii
FF. lnvolucres clusTered, rarely solitary; east-
ern Utah.

G. Leaves not crenulate, the leaf-blade
(1.5) 2-4 cm long; plants 2-4 dm high,
compact; Uintah and Duchesne cos. south-
ward to Garfield Co. 30. E. batemanii

GG. Leaves crenulate, the leaf-blade 0.5-2
cm long; plants 0.7-2 dm high, spread-
|ng, Henry Mountains, Garfield Co.

31, E. cronquistil

DD. Leaves nearly roTund To ovate, densely tomentose on

both surfaces.



17k

AA.

AA.

PHYTOLOGTIA Vol, 25, no. L
E. Stems and branches glabrous; clay hills and
flats, Millard Co. 29. E. eremicum
EE. Stems and branches tomentose; sandy hills,
Tooele and Juab cos. 5. E. nummulare
Involucres racemosely arranged along elongated branches.
B. Stems tomentose fo floccose; common. 32. E. nacemosum
BB. Stems glabrous; Zion National Park. 33. E. zionis
Section C. Plants cespitose to pulvinate
Involucres ebracteate, the bracts (1) 3-5 mm below the base of

the involucre; leaves |inear-oblanceolate to narrowly elliptic,
5-15 mm long, 1-3 nm wide; flowers white, 2.5-4 mm long, the
tepals dimorphic; eastern Utah. . . . 16. E. bicolor
Involucres bracteate, the bracts immediately below the invol-
ucre, or if ebracteate, then flowers pilose.
B. Tepals homomorphic, glabrous or pubescent.

C. Flowers glabrous without.

D. Plents 1.5-3 dm high; leaves oblanceolate fo narr-
owly elliptic, 2-5 (7) cm long, 3-7 mm wide; flo-
wers white or yellow; low spreading mats, Cache
Valley. . . . 21. E. Loganum

DD. Plants less Than l 5 dm high, or if taller, then
leaves not as above.

E. Flowers yellow or pale-yellow, or if whitish,
then plants of northern Utah.
F. Stems glabrous to floccose; leaves plane
and usual ly crenulate.

G. Flowers bright yellow, 1.5-2.5 mm long;
stems floccose to glabrous; Wasatch
Mountains from Mt. Nebo northward fo
southern Box Elder Co. 34. E. grayi

GG. Flowers greenish-white to pale-yellow,
2-3 mm long; stems glabrous; Willard
Peak, Box Elder Co. 35. E. nanunm

FF. Stems densely tomentose, or if floccose or
even glabrous, then leaves usually revol-
ute and plane, or if flat, then margins
not crenulate and such plants of the Was-
atch Plateau.

G. Leaves plane and flat, elliptic to
broadly elliptic, 1-2.5 cm long, (3)
5-8 mm wide, tomentose on both sur-
faces; stems densely tomentose; west-
ern Box Elder and Tooele cos. .

36. E. desentorum

GG. Leaves revoluTe, infrequently flat,
linear to narrowly oblanceolate, 2.5-5
cm long, 1.5-3 (5) mm wide, tomentose
below, floccose to glabrous above;
stems usually tomentose fo glabrous
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on the Wasatch Plateau; desert ranges
and mountains of central and northern
Utah. . . . . 19. E. brevicaule

EE. Fiowers white; stems glabrous; mountains of
Sevier Co. southward to Kane and Washington
@S0 0 o 0 0 0 0 0 o o 37. E. panguicense

CC. Flowers pilose without.
D. Ovaries and achenes glabrous.

E. Flowers white, becoming rustic to rose or red
in age, 3-4.5 mm long; involucres 6-8 lobed
with 5-12 flowers.

F. Plants loosely cespitose with 10-20 roset-
tes; stems 2-8 cm long, prostrate; inflor-
escences cymose-umbel late; western and
south-central Utah. 38. E. williflorum

FF. Plants densely pulvinate and forming hemi-
spheric cushions of several hundred roset-
tes; stems -9 mm long, erect; infloresc-
ences capitafte; northeastern Utah. .

9 00000 o0 0 c 39. E. ftunulosum

EE. Flowers yellow, |.8-2.3 mm long; involucres
4-|obed with 2-4 flowers; stems l|acking; rare
endemic, Garfield Co. 40. E. aretioides

DD. Ovaries and achenes pubescent; flowers white or
yellow, 2.5-4 mm long; common on the deserts of
western and southeastern Utah. 41. E. shockleyd

BB. Tepals dimorphic, the outer whorl distinctly wider than the
inner whorl, or if only slightly dimorphic, then plants
with oval to rotund leaf-blades 2-8 mm long and wide and
restricted to the high mountains of northwestern Utah; a
highly variable species found throughout the state in
numerous habitats. . . . . . . .. 42. E. ovalifolium

IT. OLIGOGONUM. Perennial plants with stipitate f{Lowers

Flowers glabrous without.
B. Stems without a whorl of bracts about the middle; common

throughout the state. . . . . . . 43. E. umbellfatum
BB. Stems with a whor! of bracts about the middle; common in
northern Utah. . . . . . . . . ... 44. E. hernacleoides

Flowers pubescent without.

B. Stems ebracteate and scapose; inflorescences capitate; low
desert ranges of western Utah. . . 45. E. caespitosum

BB. Stems bracteated and not scapose; inflorescences mostly
divided; southwestern and eastern Utah. 46, E. jamesid

ITI. PTEROGONUM. Tall monocarpic plants with winged §rudis

Only a single species; southern and eastern Utah. 47. E. alatum

IV. GANYSMA. Mostly annual plants with smooth involucies
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A. Leaves glabrous, pilose, hispid or villous on one or both sur-

faces.
B. Flowers pubescent without with pilose to hirsute hairs,
vellow.

C. Involucres with distinct tubes.
D. Plants glabrous, or if glandular, the glands small
and infrequent, restricted to the base of the stem.

E. Involucres 5-lobed; plants annual or perennial
with open inflorescences, the lower nodes with
3-5 branchlets, the upper nodes dichotomous or
trichotomous; flowers |1-3 mm long; stems usual-
ly inflated; southern and eastern Utah.

. 48. E. inglatum

EE. Involucres 4 lobed, planTs strictly annual with
whorls of branches (often 5-20) radiating from
the lower nodes, the upper branches with sev-
eral branchlets at each node; flowers mostly
1-2 mm long; stems usually not inflated; Wash-
ington Co. . . . . . . 49. E. trichopes

DD. Plants glandular; involucres mostly 5-lobed; ped-
uncles slender, straight or curved upwards, glandu-

lar only on the lower half; flowers [=1.5 (2) mm

long; rare, western Utah. 50. E. howellianum

CC. Involucres composed of two distinct whorls of 3 |obes.
D. Leaves strictly basal; peduncles |1-3 cm long, flex-
ed; plants erect, sparsely glandular; infrequent,
eastern Utah. . . . . 51. E. glexum
DD. Leaves basal and caullne, peduncles up to 4 cm
long, often lacking, straight; plants spreading,
glabrous; eastern Utah. . 52. E. salsuginosum
BB. Flowers glabrous, white, 1-2.5 mm long; stems glabrous or
sparsely villous; eastern Utah. . 53. E. gordonid
AA. Leaves tomentose to lanate, at least below.
B. Leaves strictly basal or sheating up the stems.
C. Involucres [-3 mm long, or if shorter, then flowers
with saccate-dialated bases on the outer tfepals.
D. Flowers glabrous without.

E. Outer tepals cordate at the base, mostly oblong
to orbicular, or if obtuse at the base, then
plants scabrel lous or margins of the tepals en-
tire and not crispate.

F. Involucres deflexed.
G. Plants glabrous.
H. Involucres turbinate; flowers white
to pink; western and southern Utah.
54. E. deflexum
HH . Involucres broadly campanulate;
flowers yellow to reddish-yellow;
common. . 55. E. hookent
GG. Plants glandular throughout; common,
Washington Co. 56. E. brachypodum
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FF. Involucres erect or arising from the side

of the stem and remaining horizontal.
G. Stems and branches glabrous; involucres
erect; Washington Co. 57. E. .nsdigne
GG. Stems and branches scabrellous; invol-
ucres horizontal, beyond turned down-
ward at maturity; eastern Utah along
the Colorado drainage system. .
E. scabreflum
EE. Outer Tepals Trunca*e fo obtuse at the base.

F. Outer fepals pandurate, crisped along the
margins; peduncles cernuous or ascending,
glabrous; common throughout the state.

E. ceanuum

FF. Outer fepals oblong to oval, entire mar-
gined; peduncles curving downward, gland-

ular; northern Utah. 60. E. nutans
DD. Flowers glandular or sparsely pubescent.
E. Involucres glabrous without; flowers short-

~hispidulous, the outer tepals saccate on both
sides of the base; Washington Co. . . .
o ORANGEEEY o o o 61. E. thomasii
EE. lnvolucres glandular without; flowers glandu-
lar, the outer tepals not saccate; Washington
Coo o o 50 o 62. E. pusillLum
CC. Involucres 0.3-1 mm long
D. Flowers yellow to red, 0.5-1.5 mm long; involucres
4-|obed; inflorescences densely branched and spr-
eading; sandy soil, eastern Utah. . .
63. E. wethenili
DD. Flowers wh|Te To plnk or rose, 0.8-2 mm long; in-
volucres 5-lobed; inflorescences open and erect;
clay hills, southern Utah. 64. E. subrendiforme
BB. Leaves basal and cauline.
C. Flowers glabrous, yellow; leaves linear or nearly so;
involucres with + erect lobes; rare, desert ranges
of western Utah.”. . . . . . . 65. E. phamwmaceoides
CC. Flowers glandular, white to pale-yellow or pink to red;
leaves lanceolate to obovate; involucres with short,
erect teeth; deserts of western Utah. . . . . .
o oo oNGNTIGEIEN 66. E. maculatum

V. OREGONIUM. Annuals with nibbed on angled involucres

A. Leaves tomentose, at least below.
B. Stems glabrous; leaves basal; flowers glabrous; Washington
and Kane cos. . . S0 67. E. davidsonid
BB. Stems tomentose to floccose
C. Leaves basal; plants low and spreading.
D. Flowers yellow to red, the outer tepals broadly
fan-shaped; western Utah. 68. E. nidubarium
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DD. Flowers white, the outer tepals narrowly fan-shap-
ed; western and southern Utah. 69. E. palmesianum
CC. Leaves cauline; plants strict, tall and erect; rare
in Washington and Kane cos. 70. E. polycladon
AA. Leaves puberulent fto villous.

B. Stem-leaves foliaceous at the lower nodes, puberulent or
short pilose; involucres 5-lobed; flowers yellowish, his-
pidulous and often glandular, |1.5-2 mm long; eastern and
central Utah on clay slopes. 71. E. divaricatum

BB. Stem-leaves bract-like, silky-pubescent; involucres 4-lob-
ed; flowers white to red, glabrous or hispidulous, 1-1.5
mm long; southwestern Utah. . . . 72. E. puberulum

SUBGENUS EUCYCLA (NUTT.) KUNTZE

1. E. FASCICULATUM Benth. var. POLIFOLIUM (Benth. in DC.) Torr.
& Gray. [E.p. Benth. in DC. E. nevolutum Goodd. E.{. ssp. p. S.
Stokes. E.f§. var. x. S.Stokes.] Low rounded and + compact or sp-
reading subshrubs or shrubs 2-5 (8) dm high and up to 1 m across;
leaves fascicled, mostly oblanceolate, 6-18 mm long, (1) 2-6 mm
wide, often revolute, canescent on both surfaces or tomentose be-
low and canescent above; stems 3-15 cm long, thinly tomentose to
canescent; inflorescences congested or nearly so, occasionally um-
bellate; involucres turbinate to turbinate-campanulate, 2.5~3.5 mm
long, 2-3.5 mm wide, canescent without; flowers white to pink, 2.5-
-3 mm long, pubescent without on the base and midrib; achenes light
brown, 2-2.5 mm long.---Rocky places mostly in the low desert ran-
ges of Washington Co.; s. to w. Ariz. and w. across s. Nev. and e.
Calif. to Baja Calif. Apr-Jul.

2. E. LEPTOCLADON Torr. & Gray. Large erect to spreading diff-
usely branched shrubs (2) 3-10 (13) dm high, 0.5-1.5 (2) m across;
leaves linear-lanceolate to linear-oblanceolate or narrowly oblong,
1.5-4.5 cm long, 2-8 mm wide, densely white-tomentose below, less
so and often greenish above, the margin slightly revolute in some,
the petiole 2-5 mm long; stems 3-10 cm long, tomentose to floccose
or glabrous; inflorescences large, open, cymose, 1-4 dm long, 1-5
dm across, lightly tomentose to floccose or glabrous, the involucres
racemosely arranged at the tips of the branches and branchlets; in-
volucres turbinate to turbinate-campanulate, 1.5-3 mm long, 1-2 mm
wide, tomentose to glabrous without, the 5 acute to rounded teeth
0.4-0.7 mm long; flowers white or pale-yellow to yellow with red-
dish-brown to brown midribs and bases, (2) 2.5-3.5 mm long, glabr-
ous, the tepals obovate to nearly fan-shaped, the inner whorl usu-
ally slightly narrower; achenes light brown, 2.5-3.5 mm long.---
Sandy places of e. Utah from Emery and Grand cos. s. to N.M. and Ariz.

VAR. LEPTOCLADON. [E. micwthecun var. £. Torr. & Gray. E.eff-
wdum ssp. £. S.Stokes. E.e. var. shands{{ S.Stokes.] Stems floc—
cose and often greenish; flowers pale-yellow to yellow.---Sandy
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places in Emery and Grand cos. s. to e. Garfield and central San
Juan Co. Endemic. Jul-Sep.

VAR. RAMOSISSIMUM (Eastw.) Reveal. [E.n. Easfw. E. eastwoodae
M.E. Jones.] Stems tomentose to floccose; flowers white.---Common
in sandy places from s. Emery Co. s into Kane and San Juan cos.;
sw. Colo., nw. N.M. and ne. Ariz. Jun-Oct.

VAR. PAPILIUNCULUM Reveal. Stems glabrous; flowers white.—--—
Infrequent in central Garfield and e. Kane cos.; s. to n. Ariz.
Aug-0Oct.

3. E. KEARNEYI Tidestr. [E. nodosum var. k. S.Stokes. E. dud-
Leyanum S.Stokes.] Low to tall spreading subshrubs to shrubs 2-8
dm high, 0.3-1 (1.3) m across; leaves broadly oblanceolate to el-
liptic, 1-2.5 (3) cm long, 4-12 (15) mm wide, densely white-tomen-
tose below, slightly less so and greenish above, the margin not
revolute, the petiole 2-10 mm long; stems 5-10 cm long, tomentose;
inflorescences large, open, cymose, 0.5-5 dm long, 0.5-8 dm across,
tomentose, the involucres racemosely arranged at the tips of the
branches; peduncles, when present, up to 5 mm long, tomentose; in-
volucres turbinate, 2-2.5 mm long, 1.5-2 mm wide, tomentose with-
out, the 5 acute teeth 0.1-0.4 mm long; flowers white with red-
dish to reddish-brown midribs and bases, 1.5-3 mm long, glabrous,
the tepals obovate, the inner whorl slightly narrower; achenes
light brown, 2-3 mm long.---Sandy places in w. and sw. Utah, ran-
ging from e. Tooele Co. s. to n. Millard Co., then ire-entering
the state in Washington and Kane cos.; e. Calif., Nev. e. to nw.
Ariz. Jul-Sep.

A rather variable species in Utah, Exlogonum kearneyl may be
recognized by its broad leaves. |t is, however, closely related
to E. Leptocladon, and especially var. ramosissimum. The two can
be separated only with some difficulty in Kane Co. To the west
of us, E. keawneyd is found in widely scattered locations, becom-
ing differentiated intfo a var. monoense (S.Stokes) Reveal in east-
ern California.

4. E. AMMOPHILUM Reveal. Low subshrubs 2-4 dm high, 2-5 dm a-
cross; leaves elliptic to broadly elliptic, 1-2.5 (2.8) cm long,
8-17 mm wide, densely white-tomentose below, less so to subglabr-
ous and green above, the petiole 1-5 (15) mm long; stems 5-15 cm
long, glabrous; inflorescences large, open, cymose, 5-20 cm long,
up to 25 cm across, glabrous, the involucres racemosely arranged
only at the very tips of the branches; peduncles (2) 5-10 (12) mm
long, glabrous; involucres turbinate, (2.5) 3-3.5 mm long, 2-2.5
mm wide, glabrous, the 5 acute teeth 0.4-0.8 mm long; flowers
white with reddish-brown midribs and bases, 2-3 mm long, glabrous,
the tepals narrowly obovate, the inner whorl slightly narrower;
achenes light brown, 2.5-3 (3.5) mm long.---Infrequent in dry sandy
places in w -central Miliard Co. Endemic. Jun-Sep.

This new species, described in 1972, is rare in the few known
locations it has been found to date.
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5. E. NUMMULARE M.E. Jones. Low subshrubs 1-2 (2.5) dm high,
2-5 dm across; leaves orbicular or rotund, 0.5-~1 cm in diameter,
densely white-tomentose on both surfaces, the petiole 3-5 mm long;
stems 3-7 cm long, densely tomentose; inflorescences liarge, open,
cymose, 1-1.5 dm long, 0.5-1 dm across, densely tomentose, the
involucres racemosely arranged only at the very tips of the bran-
ches; peduncles 2-8 (10) mm long, tomentose; involucres turbinate,
1.5-2 mm long, 1.2-1.8 mm wide, tomentose, the 5 acute teeth 0.3-
-C.7 mm long; flowers white with reddish-~brown midribs and bases,
1.6-2 mm long, glabrous, the tepals oblong; achenes light brown,

2 mm long.---Dry sandy places in w. Tooele and Juab cos. Endemic.
Jun-Aug.

6. E. SMITHII Reveal. Large erect to spreading totally glabrous
shrubs (3) 4-8 dm high, 0.5-2 m across; leaves narrowly elliptic,
2.5-4.5 cm long, 6-10 mm wide, the margin thickened and usually
revolute, the petiole 3-5 mm long; stems 2-20 cm long; inflores-
cences open to + compact, cymose, 2-25 cm long, 3-35 cm wide, div-
ided 3-6 times, bright green; involucres turbinate, (2.5) 3-3.5 mm
long, 2-2.5 mm wide, the 5 acute teeth 0.3-0.5 mm long; flowers
bright yellow, 3-4 mm long, glabrous, the tepals obovate, the inn-
er whorl slightly narrower; achenes brown, 3 mm long.---Locally
common in deep red 'blow' sand in s. San Rafael Desert, Emery Co.
Endemic. Jul-Sep.

7. E. MORTONIANUM Reveal. Large erect totally glabrous shrubs
4-8 (10) dm high, 0.5-1 (1.3) m across; leaves elliptic, 1.5-4 (4.5)
cm long, (3) 6-10 (12) mm wide, the margin thickened and not revo-
lute, the petiole (2) 3-8 (10) mm long; stems 5-10 (12) cm long;
inflorescences large, open, cymose, 15-25 cm long, 15-30 cm wide,
divided 10-20 times, pale-yellowish-green; involucres turbinate,
2-2.5 mm long, 1.2-1.8 (2) mm wide, the 5 acute teeth 0.3-0.4 mm
long; flowers pale-yellow to white, (2) 2.5-3 mm long, glabrous,
the tepals obovate, the inner whorl slightly narrower; achenes lig-
ht brown, 3-3.5 mm long.---Know presently only from red clay hills
4.5 mi sw. of Fredonia, Mohave Co., Arizona, but to be expected in
s. Kane Co. Jul-Sep.

The two glabrous shrubs, E. smithii and E. montonianum, are the
only species which have a nearly total lack of pubescence. How-
ever, on close inspection, some can be found. The early leaves,
for example, may be faintly pubescent along the midrib on the up-
per surface, and some pubescence can be observed in the axil of
the leaves and on the inner surface of the involucral tfube. Still
when casually observed, these two species appear fo be glabrous.

8. E. CORYMBOSUM Benth. in DC. Low spreading subshrubs to tall
and erect to rounded shrubs (2) 3-8 (12) dm high, 0.4-1.5 (2) m a-
cross; leaves lanceolate to oblanceolate or elliptic to nearly or-
bicular, 1-3 (4.5) cm long, (0.3) 0.5-3 (3.5) cm wide, densely whi-
te-tomentose on both surfaces or less so to subglabrous or glabrous
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and green above, the margin entire or crenulate, not revolute, the
petiole 2-15 mm long; stems (0.5) 1-2 dm long, tomentose to sub-
glabrous or rarely glabrous; inflorescences cymose, (1) 2.5-20 cm
long, 2-30 cm wide, tomentose to glabrous; involucres turbinate,
1.5-3.5 mm long, 1-2 (2.5) mm wide, tomentose to glabrous without,
the 5 acute teeth 0.3-1 mm long; flowers white with greenish or
reddish midribs and bases, whitish-brown with reddish bases, or
yellow, 2.5-3.5 (4) mm long, glabrous, the tepals oblanceolate to
spatulate, the inner whorl slightly narrower; achenes brown, 2-2.5
(3) mm long.—~--Rather common on clay hills and flats in e. and s.
Utah; e. to sw. Wyo., w. Colo., n. N.M., and into n. Ariz. and

s. Nev.

Since this species was reviewed (Reveal, 1968b) one new species
has been described by Welsh (1970) and reduced to synonymy by me
(Reveal, 1971), while recent field studies in Wyoming have shown
that E. salinum A.Nels. is not a synonym of var. corymbosum but of
var. ehrectum.

KEY TO THE VARIETIES
A. Flowers white to brownish-white, not yellow.

B. Leaves oblanceolate to elliptic, I-3 (4.5) cm long, -2 cm
wide, the petiole 2-6 mm long.
C. Involucres 1.5-2.5 mm long, I-1.5 mm wide; stems spr-

eading into subglobose crowns, the branches white-tom-

entose; flowers white; mosTIy below 6000 feet in e.

and s. Ufah. . . . var. coaymbosum

CC. Involucres 2.5-3.5 mm Iong, fo 5 2 mm wide.

D. Stems and crowns open and erect, the branches bro-
wnish-tomentose; leaves 2-3.5 cm long, 0.5-1.5 cm
wide, brownish-tomentose; mostly above 6000 feet,
ne. UTah 50 0 0 o var. a&ectum

DD. Stems and crowns Spreadlng, the branches silvery-
-tomentose; leaves 3-4 cm long, (0.5) -2 cm wide,
si lvery-tomentose; Carbon Co. var. davidsed

BB. Leaves elliptical-oblong fto nearly orbicular, 1-3 (4) cm
long, 1-3 (3.5) cm wide, the petiole 5-10 (15) mm long.
C. Plants greenish; leaves mostly thinly fomentose below,

subglabrous to glabrous and green above; flowers 2.5-3

mm long; sandy places, e. Utah. var. onbiculatum

CC. Plants brownish-white; leaves densely tomentose below,
floccose above; flowers 2-2.5 mm long; clay hills and

bluffs, San Juan Co. « . . . var. velutinum
AA. Flowers yellow; stems and branches glabrous to floccose; s.
and sw. Utah in sandy fo clay soil. . var. gﬂut&noéum

VAR. CORYMBOSUM. [E.c. var. divaricatum Torr. & Gray. E. diver-
gens Small. E. effusum ssp. c¢. S.Stokes. E.e. ssp. divaricatum S.
Stokes. E.e. ssp. dwwum S.Stokes. E. revealianum Welsh.] Subshrubs
to shrubs 3-8 dm high, the crown suberect to subglobose, up to 1 m
across; leaves lanceolate to oblanceolate or elliptic, 1-3 (4.5)
cm long, (0.3) 0.5-1 (1.5) cm wide; inflorescences 3-10 cm long,
usually densely tomentose; involucres 1.5-2.5 mm long, 1-1.5 mm
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wide; flowers white, 2-3 (3.5) mm long.---Dry clay hillsides and
flats from ne. Utah sw. to Kane Co., and s. to Grand Co.; e. to
w. Colo. and in n. Ariz. Jul-0Oct.

VAR. ERECTUM Reveal & Brotherson. [E. salinum A.Nels. E. effu-
sum ssp. 4. S.Stokes.] Erect shrubs (3) 6-10 dm high and up to 8
dm across; leaves lanceolate to elliptic, 2-3.5 cm long, 0.5-1.5
cm wide, brownish~tomentose below, less so to subglabrous and gr-
eenish above; inflorescences 2.5-7 cm long, usually densely tomen-
tose; involucres 2.5-3.5 mm long, 1.5-2 mm wide; flowers brownish-
-white, 2.5-3 mm long.-~-Mostly in pinyon-juniper woodlands above
6000 feet in Duchesne, Utah and Uintah cos.; disjunctly in Sweet-
water Co., Wyo. Jul-Sep.

This variety will frequently form hybrid populations with E.
brevicaule. These intermediate forms are here recognized as E.
Xduchesense (see # 10 below).

VAR. DAVIDSEI Reveal. Large spreading shrubs 8-12 dm high and
5-15 (20) dm across; leaves lanceolate to elliptic, 3-4 cm long,
(0.5) 1-2 cm wide, densely silvery-tomentose below, slightly less
so above; inflorescences 3-6 cm long, tomentose; involucres 2.5-3
mm long, 1.5-2 mm wide; flowers brownish-white, 2-2.5 mm long.---
Endemic to clay hills just south of Wellington, Carbon Co. Endem-
ic. Jul-Oct.

VAR. ORBICULATUM (S.Stokes) Reveal & Brotherson. [E. effusum
ssp. 0. S.Stokes.] Large compact and hemispheric shrubs (3) 5-12
dm high, 0.5-2 m across; leaves mostly orbicular, 1-3 cm long and
wide, floccose to thinly tomentose on both surfaces, usually deep
green; inflorescences dense, up to 2 dm long and 3 dm across, of
rigid branches; flowers white, 2.5-3 mm long.---Common in sandy
soil along the Colorado River drainage from Emery and Grand cos.
s. into San Juan Co.; e. into w -central Colo. and perhaps in nw.
N.M. Jul-Oct.

VAR. VELUTINUM Reveal. Large shrubs 5-10 dm high, 0.5-2 m a-
cross; leaves mostly oblong, 2-2.5 (3.5) cm long, 1.5-2.5 (3) cm
wide, densely tomentose below, floccose above; inflorescences den-
se to + open, 4-10 cm long, of stout but not rigid branches; flow-
ers brownish-white, 2-2.5 mm long.---Clay hills and bluffs of San
Juan Co.; n -central N.M. and e. Ariz. Jul-Oct.

When originally proposed in 1968, this variety was thought to
be restricted to central New Mexico. Since then additional coll-
ections have shown var. velutinum to occur in eastern Arizona, and
reevaluation of some older material from Utah has made it necessary
to include the variety in this state as well.

VAR. GLUTINOSUM (M.E. Jones) M.E. Jones. [E. awrewn M.E. Jones.
E.a. var. g. M.E. Jones. E. fruticosum A.Nels. E.§. var. g. A.Nels.
E. cnispum L.O. Will. E. michothecum ssp. a. S.Stokes. E.m. var. c.
S.Stokes.] Low subshrubs to large rounded shrubs 2-10 dm high, (3)
5-20 dm across; leaves lanceolate to oblanceolate or elliptic, 1-4
cm long, 0.5-1.5 cm wide; inflorescences 3-10 cm long, glabrous to
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tomentose; involucres 1~-2 mm long, 1-1.5 (2) mm wide; flowers yel-
low, 1.5-2.5 mm long.---Rather common in s. Utah from Garfield Co.
sw. to Kane and Washington cos.; s. to n. Ariz. and w. to s. Nev.
Jul-Oct.

9. E. HYLOPHILUM Reveal & Brotherson. Low subshrubs 2.5-4 dm
high, 2-5 dm across; leaves linear-lanceolate to lanceolate, 3.5-7
cm long, 3-6 (8) mm wide, densely white-tomentose below, less so
to floccose and green above, the margin infrequently crenulate or
revolute, the petiole 5-10 (18) mm long; stems 0.5-1.5 dm long,
tomentose; inflorescences cymose-umbellate to cymose, open, 3-8
cm long and wide, tomentose; involucres turbinate, 3.5-4 mm long,
2.5-3 mm wide, tomentose, the 5 (6) acute teeth 0.5-0.8 mm long;
flowers white, (3) 3.5-4 (4.5) mm long, glabrous, the tepals spat-
ulate to oblanceolate, the inner whorl narrower; achenes brown,
2.5-3 mm long.---Endemic to the Bad Land Cliffs, Duchesne Co. Jul-
-Sep.

10. E. XDUCHESENSE Reveal. (pao. sp.). L[E. corymbosum var. al-
bogilvum Reveal.] Low spreading subshrubs to rounded shrubs 2-4
(5) dm high, 3-5 (8) dm across; leaves lanceolate to spatulate or
elliptic, (1) 2-4 cm long, (4) 5-10 mm wide, densely white-tomen-
tose below, floccose and greenish above, the margin often crenul-
ate, the petiole 4-7 mm long; stems (0.3) 0.5-1 dm long, tomentose;
inflorescences cymose, open to + compact, (1) 3-10 cm long, (3) 5-
-15 cm wide, tomentose; involucres turbinate, (2.5) 3-3.5 mm long,
(1.5) 2-2.5 mm wide, tomentose, the 5 deltoid to acute teeth (0.3)
0.5-1 (1.2) mm long; flowers pale-yellow to yellow, 2.5-3 mm long,
glabrous, the tepals narrowly obcordate; achenes brown, 2-3 mm
long.---Widely scattered locations in Utah and Duchesne cos.; ne.
to s. Sweetwater Co., Wyo. Jul-Sep.

The status of the name Exnlogonum duchesnense is changed to a
hybrid species (Stafleu, et al., 1972) at this time following ex-
tensive field work in northeastern Utah and southwestern Wyoming
where small populations were found which represented clear hybrid
swarms between E. corymbosum var. erectum and E. brevicauwle var.
brevicaule. As these plants are distinct and offen collected, a
formal name is applied to them.

11. E. LANCIFOLIUM Reveal & Brotherson. Low sparsely branched
shrubs 3.5-5 dm high, 3-6 dm across; leaves lanceolate, 3-5 cm long
and 0.5-1 cm wide, densely white-tomentose below, less so to sub-
glabrous and greenish above, the margin often crenulate, revolute
in some, the petiole 3-6 mm long; stems 3-8 cm long, floccose to
subglabrous; inflorescences cymose, dense, 6-14 cm long, 4-10 cm
wide, floccose to subglabrous; involucres turbinate, 2.5-3 mm long,
1.5-2 mm wide, tomentose to floccose, the 5 acute teeth 0.3-0.7 mm
long; flowers white, 3-3.5 mm long, glabrous, the outer whorl of
tepals spatulate, the inner whorl distinctly narrower and oblanceo-
late; achenes brown, 2 mm long.---Endemic to clay hills in the Price
and Wellington area, Carbon Co. Jul-Sep.
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12. E. SAURINUM Reveal. Large erect shrubs 3-5 dm high, 3-6 dm
across; leaves lanceolate, 3-6 cm long, 4-8 mm wide, densely white-
-tomentose below, floccose and green above, the petiole 5-10 mm
long; stems 1.5-3 dm long, glabrous; inflorescences cymose, + dense
to open, 1-2 dm long, 0.5-1.5 dm wide, glabrous; involucres turb-
inate, 2-3 mm long, 1.5-2 mm wide, glabrous, the 5 acute to rounded
teeth 0.4-0.6 mm long; flowers cream to pale yellowish-white, 2-3
mm long, glabrous, the tepals oblanceolate; achenes light brown,
2.5-3 mm long.---Restricted to Mowry Shale n. and ne. of Vernal,
Uintah Co.; nw. Colo. Jul-Sep.

13. E. MICROTHECUM Nutt. ©Low to tall, spreading to erect, open
to compact subshrubs to shrubs 0.4-10 dm high, 0.6-1.3 m across;
leaves mostly elliptic 0.5-2 (2.5) cm long, 0.5-6 mm wide, toment-—
ose below, slightly less so to nearly glabrous above, the margin
flat or revolute, the petiole 0.5-5 mm long; stems 1-8 cm long,
tomentose to floccose or glabrous; inflorescences cymose, rather
congested and compact, 1-6 (8) cm long, 1-8 cm wide, tomentose to
glabrous; peduncles, when present, up to 1 cm long, tomentose to
glabrous; involucres turbinate, 2-3 (3.5) mm long, 1.3-2.5 (3) mm
wide, tomentose to floccose or rarely subglabrous, the 5 rounded
to triangular teeth (0.3) 0.5-1 mm long; flowers white with green
to reddish-brown bases and midribs, 2-3 mm long, glabrous, the tep-
als obovate, the inner whorl slightly narrower; achenes light brown
to brown, 2-3 mm long.---Widespread desert and montane shrub of e.
Wash. s. to s. Calif., e. across lda., w. Mont. and w. Wyo. to cen-
tral Colo., nw. N.M. and n. Ariz. Jun-Oct.

The Ernlogonum microthecum complex is composed of nine varieties
found throughout much of the western United States (Reveal, 1971).
In Utah, it has two of the more common variants, var. Laxiflorum
and var. fofiosum. A third variant is to be expected in Utah, the
var. Lapidicola, which comes close to the state in western Lincoln
Co., Nevada. A Purpus collection (6249) from an unknown location
in western Utah may be this variant, but until additional material
of this plant is found, it is impossible to assign the Purpus coll-
ection with any confidence to either var. fofiosum or var. Lapidi-
cola.

VAR. LAXIFLORUM Hook. [E. teneflum var. grandiflorum Gand. E.m.
ssp. £. S.Stokes.] Low to erect, spreading to sparsely branched
subshrubs or low shrubs (1) 2-4 (5) dm high, 2-8 dm across; leaves
mostly elliptic, (0.5) 1-2 (2.5) cm long, (1.5) 2.5-6 mm wide,
densely to sparsely white-tomentose below, less so to floccose a-
bove, the margin plane or with thickened margins, not revolute;
stems 2-6 (8) cm long, floccose to sparsely tomentose when young,
becoming glabrous or subglabrous and greenish; inflorescences (1)
2-4 (8) cm long, floccose to glabrous; involucres 2-3 (3.5) mm long,
mostly subglabrous or glabrous; flowers white, 2-3 mm long.---Found
throughout Utah in all sections except the se. quarter of the state;
e. Wash. and w. Mont. s. to e. Calif., s. Nev. and n. Ariz. Jun-Sep.

This is the common phase of the species.
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VAR. FOLIOSUM (Torr. & Gray) Reveal. [E. effwsum var. §. Torr.
& Gray. E. sdmpsondd Benth. in DC. E.m. var. nigidum Eastw. E. fni-
scanwnm M.E. Jones. E. nelsondi L.Will. E.m. ssp. &. S.Stokes. E.m.
var. griscanum S.Stokes. E.e. ssp. 4. S.Stokes. E.e. ssp. n. S.
Stokes.] Low to erect, spreading to sparsely branched subshrubs
or shrubs 1-10 dm high, 1-12 dm across; leaves mostly narrowly el-
liptic, 0.5-1.8 (2) cm long, (0.5) 1-2 (2.5) mm wide, densely white
tomentose below, floccose and whitish-green above, the margin rev-
olute; stems 2-7 cm long, densely lanate to tomentose; infloresc-
ences (1.5) 2-4 (6) cm long, tomentose to floccose; involucres 2-3
mm long, mostly tomentose to floccose; flowers white, 2-3 mm long.
-——Common on clay hills and desert slopes in the e. third of Utah
and in the sw. part of the state on mostly limestone hills and val-
ley floors; s. Nev. e. to w. and s-central Colo., s. to n. Ariz.
and nw. N.M. Jun-Oct.

The var. Lapidicofa Reveal is to be expected in southwestern
Utah. It differs from var. fofioswn in having brownish or reddish
tomentum, elliptical leaves 3-7 mm long and |-4 mm wide, longer
involucres ranging from (2.5) 3-3.5 mm long, and whitish flowers
which frequentily becoming red to rose with age. This low subshrub
rarely exceeds |.5 dm in height.

14. E. LEPTOPHYLLUM (Torr. in Sitgr.) Woot. & Stand. Large,
rounded, heavily-branched shrubs 2-6 dm high, 0.3-1 m across; lea-
ves linear to linear-oblanceolate, (1.5) 2-6 cm long, (0.8) 1-2.5
(3) mm wide, densely to thinly white-tomentose below, glabrous and
green above, the margin tightly revolute, the petiole 0.4-1 mm long;
stems 1-8 cm long, glabrous; inflorescences cymose, dense and broom-
like with numerous glabrous branches, 2-15 cm long, 4-15 cm wide;
involucres narrowly turbinate, 2-3 mm long, 1.1-1.7 (2) mm wide,
glabrous, the 5 acute teeth 0.3-0.7 mm long; flowers white with
greenish-brown midribs and bases, 2.5-4 mm long, glabrous, the tep-
als oblong to narrowly obovate; achenes brown, 3.5-4 mm long.---

Not known from Utah but to be expected in se. San Juan Co.; sw.
Colo. s. to ne. Ariz. and nw. N.M. Jul-Oct.

15. E. CLAVELLATUM Small. Low rounded subshrubs 1-2 dm high,
3-8 dm across; leaves oblanceolate, 5-12 (15) mm long, 0.8-1.7 (2)
mm wide, densely white-tomentose below, thinly pubescent and green
above but becoming glabrous, the margin tightly revolute, the pet-
iole 0.5-1.5 mm long; stems 0.6-2 cm long, usually glabrous; infl-
orescences umbellate-cymose, 0.5-1.5 cm long, 1-2 cm wide, glabr-
ous; peduncles slender, 1.5-4 mm long, glabrous; involucres tur-
binate-campanulate, (3.5) 4-4.5 mm long, 2.5-4.5 mm wide, glabrous,
the 5 acute teeth 0.6-0.9 mm long; flowers white with greenish-br-
own to reddish-brown midribs and bases, 3-3.5 mm long, glabrous,
the tepals dimorphic, the outer whorl broadly obovate to nearly
fan-shaped, 2-2.5 mm wide, those of the inner whorl oblanceolate
to spatulate, 0.9-1.5 mm wide and slightly shorter; achenes light
brown, 3-3.5 mm long.---Clay hills and slopes, s-central San Juan
Co. near Bluff. Endemic. Apr-Jun.
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16. E. BICOLOR M.E. Jones. [E. micowthecum ssp. b. S.Stokes.]
Low rounded subshrubs 2-6 cm high, 5-20 (30) cm across; leaves lin-
ear-oblanceolate to marrowly elliptic, 5-12 (15) mm long, 1-2 (3)
mm wide, densely white-tomentose below, slightly less so above, the
margin revolute, the petiole 1-1.5 mm long; stems 3-22 mm long,
densely tomentose; inflorescences umbellate-cymose, 5-10 mm long,
5-15 mm wide, rarely reduced to a single ray, tomentose; peduncles
1.5-3 (4) mm long, tomentose to subglabrous; involucres turbinate-
~campanulate, 2-4 mm long, 1.5-3 mm wide, tomentose to subglabrous
or glabrous, the 5 acute teeth 0.4-0.7 mm long; flowers white with
greenish-brown to reddish-brown midribs and bases, 2.5-4 mm long,
glabrous, the tepals dimorphic, the outer whorl broadly obovate to
nearly orbicular, (2) 2.5-3 mm wide, the inner whorl oblanceolate
to narrowly elliptic, 1-1.5 mm wide, slightly shorter; achenes
light brown, 3-3.5 mm long.---Infrequent on clay to gumbo clay
hills and flats in e. Utah, from Carbon Co. s. to e. Garfield and
n. San Juan Co.; e. to w. Colo. Apr-Jun.

17. E. HEERMANNII Dur. & Hilg. Low spreading divaricatedly
branched subshrubs 1-4 dm high and 1.5-6 dm across, or low spread-
ing shrubs 3~6 dm high and 3-8 dm across; leaves linear-lanceolate
to elliptic or spatulate, 4-12 mm long, 2-5 mm wide, sparsely to
densely tomentose below, subglabrous to glabrous above, the margin
flat or slightly revolute, the petiole 3-10 mm long; stems 0.3-4
cm long, glabrous, scabrous or smooth, angled or ribbed in some;
inflorescences cymose panicles, mostly clustered, with slender rig-
id angled or ribbed branches arranged in inflorescences 1-5 cm long
and 3-10 cm wide, or with stout rigid smooth branches arranged in
inflorescences 1-1.5 dm long, 1-2 dm wide; involucres campanulate,
0.7-1.5 mm long and wide, glabrous, the 5 rounded teeth 0.3-0.5 mm
long; flowers yellowish-white, 1.5-2 mm long, glabrous, the tepals
dimorphic, the outer whorl of tepals obovate to orbicular, those
of the inner whorl lanceolate; achenes light brown, 2-2.5 mm long.
---Locally common in Washington Co.; w. across Nev. to Calif. and
s. to central Ariz.

VAR. SUBRACEMOSUM (S.Stokes) Reveal. [E. howellii var. 4. S.
Stokes.] Low shrub 3-6 dm high, 3-8 dm across with smooth, scab-
rous stems, the branches often somewhat spinelike.---Virgin Narrows
in sw. Washington Co.; s. to Coconino Co., Ariz. Aug-Sep.

VAR. SULCATUM (S.Wats.) Munz & Reveal. [E.s. S.Wats. E.h. ssp.
4. S.Stokes.] Low subshrubs 1-4 dm high, 1.5-6 dm across with
angled or ribbed stems.---Locally common in Washington Co.; w. a-
cross s. Nev. to e. Calif. and s. to nw. Ariz. Jul-Sep.

18. E. PLUMATELLA Dur. & Hilg. [E. palmeni S.Wats.] Open erect
shrubs 3-6 dm high, 3-8 dm across; leaves oblanceolate to oblong-
-lanceolate, 6-15 mm long, 2-4 mm wide, tomentose, the margin en-
tire, the petiole 1~5 mm long; stems stout, tomentose; involucres
turbinate, 2-2.5 mm long, 1.5-2 mm wide, glabrous, the 5 rounded
teeth 0.4-0.6 mm long; flowers pale-yellow to white, 2-2.5 mm long,
































































































