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ABSTRACT

Seventeen species are treated as membeénythf anthe sect. Mimulosma in North America
north of Mexico: E. ampliata, E. arenaria, Erythranthe austrolatidens Nesom, sp. nov. (Baja
California Sur), E. breviflora, E. floribunda, E. geniculata (synonym: Mimulus dudleyi), E.
hymenophylla, E. inflatula (synonym:Mimulus evanescens), E. inodora, E. jungermannioides, E.
latidens, E. moniliformis, E. moschata, E. norrisii, E. patula, E. pulsferae, andE. washingtonensis.
The section also is hypothesized also to include oneid&tuspeciesKE. stolonifera) for a total of 18
species. Descriptions, typifications, a key to speeaied,distribution maps are provided.

KEY WORDS: Mimulus moschatus, Mimulus floribundus, Erythranthe sect.Mimulosma, Mimulus
moschatus alliance, Phrymaceae

Sect. Mimulosma of the genugErythranthe (formerly part ofMimulus; Barker et al. 2012)
includes 19 species as treated here, including the widesjreanoschata and E. floribunda,
primarily centered in their native ranges to the westi8A. The group has often been referred to as
the "Mimulus moschatus alliance.” Grant (1924) placed these species withinnhare broadly
encompassiniylimulus sect.Paradanthus.

North American species added here since study of thgpdog Whittall (1999), Carlson
(2002), and Whittall et al. (2006) akrythranthe moniliformis, E. inodora, E. arenaria, and E.
plotocalyx. Mimulus evanescens proves to have been earlier namedvasgnflatulus and an earlier
name forMimulus dudleyi is M. geniculatus. The group also includes one species endemic to
southeastern Russia.

The taxonomy of secMimulosma (as "theMimulus moschatus alliance™) has been studied
using pollen morphology (Argue 1980, 1986), vegetative and reprodutivphology (Carlson
2002), and molecular data (Whittall 1999; Whittall et al. 200@hlecular data show the group to be
distinct, but Carlson was unable to find any morphological synagaes for it and described it as a
"morphologically cryptic clade." Withikrythranthe, species of the group are generally recognized
by their herbaceous habit, yellow corollas, equal to subeglgt tobes, and glandular vestiture.
Carlson (2002) noted that “traits ... associated with nmagtoup species include a tetraploid
chromosome number (N = 16), progressively bifurcated stemtecture, viscid herbage, anthers
that open completely, and unequal theca."

Most resolutions of molecular and morphological phylogeniesdelihe species of
Erythranthe sect. Mimulosma between two main groups — a northern group (the "Columivier R
clade"; see Maps 1 and 2) and a more southern group (#red'8ievada clade). The latter includes
E. floribunda, E. geniculata, E. norrisii, E. arenaria, E. moschata, E. inodora, andE. moniliformis.
The Columbia River clade includ&sampliata, E. patula, E. hymenophylla, E. jungermannioides, E.
washingtonensis, andE. breviflora. Erythranthe ampliata, E. patula, and E. hymenophylla are a
subgroup, the "Snake River clade,” within the northern groupe positions oE. latidens andE.
pulsiferae are equivocalE. plotocalyx, first described here, appears to be similaEtdatidens.
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Erythranthe inflatula is hypothesized to be of hybrid origin betwdenatidens andE. breviflora.
The Russiark. stolonifera apparently is most closely related Eomoschata-monilifor mis-inodora.
Species not included in earlier studies are interpolated ba the basis of morphology and

geography.

This account is based primarily on study of collectivosy ARIZ, BRIT-SMU-VDB, DAV,
MO, ND-Greene, NMC, PH, SRSC, TEX-LL, UC-JEPS, afid WEpecimens are cited only for some
of the species or variants that have not been generathgmezed, but collections at herbaria above
have been annotated in documentation of the concepts.

ERYTHRANTHE sect.MIMULOSMA Nesom &Fraga, Phytoneuron 2012-n: 0. 2012.
TYPE: Erythranthe moschata (Douglas ex Lindl.) Nesom

Annuals and fibrous-rooted or taprooted perennials from rhizomes; vestiture of gland-
tipped hairs, varying from minutely stipitate-glandularvibous-glandular, sometimes aromatic.
L eaves pinnately or subpinnately to palmately veinégilyces strongly ridge-angled to wing-angled
at maturity, lobes mostly of equal or subequal lendtlor ollas yellow or white to pinkish or flesh-
colored, strongly bilabiate to weakly bilabiate or nearlguter; palate puberulent to short-villous
with stiff, usually clavate hairsAnthers included. Capsules included (often slightly exserted i
norrisii). Base chromosome number, x = 8.

Two pollen types were recognized by Argue (1980, 1986) amongiesp®f sect.
Mimulosma. All pollen is tricolporate with multiple, elongate endadyees. Those with the sexine 2
configuration predominantly microreticulate without suprantugianules or spinules are type llb:
Erythranthe arenaria, E. geniculata, E. floribunda, and E. moniliformis (presumablyE. norrisii,
which was not sampled, also has type Ilb). The othectu@img E. moschata), with supramurial
granules or spinules, are type llc.

An autogamous mating system has evolved independently sawealwithin Erythranthe
sect. Mimulosma. Floral characters associated with a shift fronogalmy to autogamy include
decreased bilateral symmetry, less reflexed upper cdadiles, and reduced overall corolla length
(with corresponding reduction of anther/stigma separati@aylson (2002) and Whittall et al. (2006)
discussed the evolution of this syndrome and observed thatré&otéazesE. floribunda, E. patula,

E. breviflora, E. inflatula, andE. latidens and it is noted here that similar features charaeté&tiz
plotocal yx.

Key to the American species
1. Plants from rhizomes and/or stolons.

2. Calyx lobes 1-2 mm, apices rounded to mucronate; anthémewta styles scabrous; stolons

forming overwintering turions; plants characteristicallyclif faces.
................................................................................ 1. Erythranthe junger mannioides

2. Calyx lobes 2—9 mm, apices acute or acuminate; anthér®gtaor pubescent; styles glabrous;

stolons without turions; plants usually of habitats othan ttiff faces.

3. Stems erect to ascending-erect; leaves often congested. 10. Erythranthe moniliformis
3. Stems procumbent to decumbent or decumbent-asceretingsldistinctly separated.
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4. Cauline leaves all petiolate, blades (10-)15-40(-50); fruiting gled{¢—)10—25(—40)
mm; calyx lobes triangular to linear-lanceolate or nalyawangular-acuminate, 2—4 mm;
corolla tube-throats 11-16 mm; anthers glabrous to subglabr@usrythranthe moschata

4. Cauline leaves usually sessile (proximal sometimes pbtidlate or subpetiolate), blades
generally oblong-lanceolate, 30-70 mm; fruiting pedicels (15-)22-50 myw;loaks linear-
lanceolate to narrowly triangular with linear-acumenapices, 5-9 mm; corolla tube-throats
15-18 mm; anthers strongly to weakly hirsute-hirtellous......... 11. Erythranthe inodora

1. Plants fibrous-rooted or taprooted, without rhizomest@ons.

5. Cauline leaves gradually petiolate to sessile or sulesddades generally elliptic to lanceolate-
elliptic or ovate-elliptic with an attenuate base, pa#tya3—5-veined.

6. Stems and pedicels villous-glandular with gland-tippes ta—1(—1.5) mm.
7. Corolla tube-throats 9-12(-14) mm, red spots of lowemlsgicuous; calyx prominently
red-dotted ... e 13. Erythranthe arenaria

7. Corolla tube-throats 5-6 mm, red spots of lower liplsand indistinct; calyx commonly
without red dots

8. All leaves petiolate; erect to decumbent, sometimesupnbent-trailing, branching at

proximal to distal nodes ................... 14. Erythranthefloribunda (in part, in Arizona)
8. Medial to distal cauline leaves sessile; stems epestect-ascending, mostly branched
atthe base ... e 15. Erythranthe austrolatidens

6. Stems and pedicels subglabrous to sessile-glandulannotety stipitate-glandular with
gland-tipped hairs 0.1-0.3 mm, without villous hairs.

9. Petioles 2-9 mm, distinctly 3-nerved (winged); fruiting pddid®2—-38 mm, divergent-
ool N = (= 12. Erythranthe pulsiferae
9. Petioles absent or 1-3 mm, 1-nerved,; fruiting pedicels 5—2&traight.

10. Fruiting calyces minutely stipitate-glandular, 8—12 rfmoiting pedicels 11-28 mm;
corolla tube-throats 5-6(—8) mm; leaves basal and cauline. 8..Erythranthe latidens
10. Fruiting calyces sparsely and minutely hirtellous, eglandal sparsely sessile-
glandular, 5-6 mm or 7-11 mm; fruiting pedicels 5-11 mm or 7-18 mm;sleawstly
cauline (basal deciduous by flowering).

11. Fruiting calyces 5—6 mm; fruitingedicels 5-11 mm,; corolla tube-throats 3.5-5
mm, not exserted beyond the calyx margin; all leaves shbalgie
................................................................................... 6. Erythranthe breviflora

11. Fruiting calyces 7-11 mm; fruiting pedicels 7—18 mm; corolla-tiutwats 5—6(—
8) mm, exserted 1-3 mm beyond calyx margin; midcauline andl dedses
subpetiolate to subsessile............cooiiiiii i 7. Erythrantheinflatula

5. Cauline leaves abruptly and distinctly petiolate, bladesrgineovate with a rounded to
truncate or cordate base; palmately or pinnately veined.

12. Stems prostrate to ascending-erect, sharply bent abaged nodes; fruiting pedicels
divergent at ca. right angles from the stem, often clgsaied; calyx lobes ovate-rounded
...................................................................................... 3. Erythranthe hymenophylla
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12. Stems erect to prostrate, decumbent, or ascendiaighst(if erect) or geniculate at nodes;
fruiting pedicels suberect to ascending-erect, not paicatyx lobes acute to deltate or
shallowly deltate-subulate.

13. Stems and pedicels stipitate-glandular (gland-tippetiames unicellular, 0.05-0.2
mm long); leaf blades palmately veined.

14. Corollas regular to weakly bilabiate, tube-throat8 mm 4. Erythranthe patula
14. Corollas strongly bilabiate, tube-throats 8-12(-14) mm.

15. Stems, leaves, and calyces villous-glandular with wvigedlattened,
multicellular, gland-tipped hairs 0.1-0.8 mm long, leaves densaly; stems
terete; styles hispid-hirtellous .................... 2. Erythranthe washingtonensis
15. Stems, leaves, and calyces minutely sessile to suesgasidular with gland-
tipped hairs 0.05-0.2 mm long, leaves very sparsely glandwges silabrous;
stems 4-angled ..o e 5. Erythranthe ampliata

13. Stems and pedicels villous-glandular (gland-tipped trickaméticellular, mostly 0.5—
1.2(-2) mm long); leaf blades pinnately to subpinnately veined.

16. Plants mostly erect to ascending-erect; calycesigheestyles hispid-hirtellous;
Oregon and Washington ...............ccceeivevviennnnnn. 2. Erythranthe washingtonensis
16. Plants erect to prostrate, decumbent, or ascendiygesaommonly red-spotted;
styles glabrous; widespread (15) or California (16, 17).

17. Corolla tube-throats (4-)5-10 mm, limbs expanded 3—4 mm acressggy
........................................................................... 14. Erythranthe floribunda
17. Coroalla tube-throats 9—11 mm or 12-16 mm, limbs expanded 8—16 nogs ac
(pressed).

18. Calyces with shallowly wing-angled ribs, lobes triaagalcute and erect
to spreading or recurving-spreading in fruit; corollas withahite patches,
tube-throats 9-12 mm, expanded limb ca. 10-18 mm across
...................................................................... 16. Erythranthe geniculata
18. Calyces with rounded-thickened ribs, lobes linear-oblongramaved in
fruit; corollas with white patches on the lower lip, tubesttis 12-16 mm,
expanded limb 15-30 mm across  ................... 17..Erythranthe norrisi

1. Erythranthe junger mannioides (Suksdorf) Nesom, Phytoneuron 2012-39: 38. 20Mmulus
jungermannioides Suksdorf, Deutsche Bot. Monatsschr. 18: 154. 190DYPE: USA.
Washington. Klickitat Co.: steep, overhanging, damp cliffs near Bing&ung-Nov 1892,
W.N. Suksdorf 1470 (holotype: MO!; isotypes: F, NY digital image!, UGJS digital image!,
WTU).

Perennial, from thin, above-ground stolons or runners that formmiteal bud-like structures
(overwintering turions).Stems decumbent to procumbent, 5-38(-60) cm, simple or branching near
the base. Stems and pedicels densely glandular-villous with gland-tipped hairs 0.5-1.2(-1.5) mm
L eaves cauline, basal not persistebtades broadly ovate to broadly lanceolate, 7-35(—40) mm x 8-
25 mm, subpalmately to pinnately veined, margins sharplyreggllarly dentate to denticulate, apex
acute to obtuse, base rounded; petioles mostly 2—5(—20) fnmiting calyces cylindric-urceolate,
6—12 mm, plicate-angled, weakly inflated, glandular-villouget subequal, 1-1.5 mm, rounded-
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acuminate, suberect, ciliat&ruiting pedicels 15—-35 mm. Corollas yellow with scattered red spots
and two white patches at the tips of the palate ridgeqigiyrdilabiate, tube-throats funnelform,
(12-)16-20(—24) mm, limbs expanded 8-10 mm (pressed), lobes obovate-alplexgounded to
truncate. Styles scabrous.Anthers glabrous. Capsules elliptic-lanceolate, 5-9 mm.n2= 32. Map
1.

Flowering May—Jul(—Aug). Basalt crevices in seepage zonesriical cliff faces and
canyon walls, within xeric sagebrush communities; 100—400(-1200)eq; ,Q¥ash. The record on
Map 1 for Jefferson Co., Oregon, is added from OBIC (20Thg Klickitat Co., Washington,
occurrence is termed "historical" by WNHP (2005), whiclo alstes that "A sighting of the plant on
the WA side was made in the early 1990s, but the locatiopraseénce of the species need to be
confirmed."

Molecular data placErythranthe jungermannioides andE. washingtonensis as sister species.

2. Erythranthe washingtonensis (Gandoger) Nesom, Phytoneuron 2012-39: 39. 2082mulus
washingtonensis Gandoger, Bull. Soc. Bot. France 66: 218. 1919PE: USA. Washington.
Klickitat Co.: low sandy banks of the Columbia, Bingen, Oct-N885,W.N. Suksdorf 560
(holotype: LY; isotypes: CAS digital image!, CU, DS dagimage!, GH, MO 2 sheets!, ND-
Greene!, NY 2 sheets digital images!, ORE digital ima@s, digital image!, PH!, UC 2
sheets!, US digital image!, WS, WTU).

Printed labels by Meinke in 1987 on type specin@we this: “ISOTYPE of
Mimulus washingtonensis Gandoger, according to number only; ... The numerous sheets
distributed under no 560 collectively represent a hybrid swaromdétermined parentage,
probably involvingM. washingtonensis, M. patulus, andM. floribundus.” Meinke did not
provide document to substantiate his observation. Among tiésgldave studied of the
type collection, density of villous hairs near the stenebasd on the leaf blades varies, and
one of the 16 individual plants on the two UC sheets has mynhir¢éllous lower cauline
vestiture, but all plants | have seen of the type colledteore villous-glandular leaf surfaces,
which distinguishes them frofa. ampliata. Matt Carlson (pers. comm.) also notes that he
finds the vestiture of the type collection uncharacierisf the species in its wider
occurrence, but whether this has resulted from hybridizatioatisvident.

Annuals, fibrous-rooted or filiform-taprooted.Stems erect to ascending, 5-25 cm, often
many-branched, tereteStems and pedicels puberulent-glandular to villous-glandular with gland-
tipped hairs 0.1-0.8 mm, hairs sometimes vitreous, flatteanadl, distinctly multicellular. L eaves
cauline, basal not persistent, blades deltate or ovateate-anceolate, 4-16(-23) mm x 2-11(-16)
mm, palmately veined, margins denticulate to entire, apake, base rounded to cuneate or truncate,
petioles 2—14 mm.Fruiting calyces tubular, 6—8 mm, ridge-angled, weakly inflated, densely and
minutely stipitate-glandular, lobes subequal, 0.8-1.2 mm,lostigl deltate, suberect, ciliate.
Fruiting pedicels 20-50 mm, divergent at nearly right angl€3orollas yellow with small reddish
brown dots and two white patches on the lower lip, strondgpiaite, tube-throats funnelform, 8-10
mm, limbs spreading 7-10 mm (pressed), lobes obovate-oblongr@peed to rounded-cuneate.
Styles hispid-hirtellous. Anthers glabrous. Capsules ellipsoid to ellipsoid-fusiform, 5-8.5 mm.n2
=32. Map 1.

Flowering May—Sep. Shallow basalt gravels in narrow chararedsintermittent streams,
sandy stream banks, open slopes, rocky shelves near 52@p$300 m; Oreg., Wash.

Despite the implication of the epithet, except for the tygdlection Erythranthe
washingtonensis occurs most abundantly in the John Day River drainagasbém Oregon.
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3. Erythranthe hymenophylla (Meinke) Nesom, Phytoneuron 2012-39: 38. 201Rlimulus
hymenophyllus Meinke, Madrofio 30: 147, plate 1. 198BYPE: USA. Oregon. Wallowa Co.: E side
of Horse Creek, ca. 12 km S of the Imnaha River an8@X&m W of the Snake River, 1075 m, 2 Jul
1980,R.J. Meinke & Kennison 2656 (holotype: OS digital image!; isotypes: ID, NY digiiadage!,
ORE digital image!, UC!, US digital image!, WS, WTU).

Annual, filiform-taprooted. Stems prostrate to ascending-erect, 5-25 cm, simple or few-
branched.Stems and pedicels glandular-puberulent to glandular-villous with vitreous, éa#éd,
multicellular, gland-tipped hairs 0.1-0.8 mm, all hairsxdldar. L eaves basal and cauline, largest at
midstem, blades broadly lanceolate to ovate, 10—35 mm x 10—-30 mmajgdy veined, distinctly
membranous, margins coarsely dentate to shallowly deaitgcal entire, apex acute to obtuse, base
cuneate to shallowly cordate, petioles 6—30 nhiruiting calyces tubular-campanulate, angled, 5—7
mm, slightly inflated, sparsely stipitate-glandular,dstsubequal, 0.5-1.2 mm, ovate-rounded,
suberect, ciliateFruiting pedicels 10-45 mm, negatively phototropic, causing the capsules to be
pressed against the cliff face or into a crevice byithe of dehiscenceCorollas light yellow with
red or purple spots on the throat and lower lobes, sonsetintie small white patches, weakly
bilabiate, tube-throats funnelform, 10-14 mm, lobes obovate-glbdmay rounded to truncate or
notched. Styles glabrous. Anthers glabrous. Capsules ovoid, 3—-6 mm. 2= 32. Map 1.

Flowering Apr—Aug(—Sep). Steep, seasonally moist bas#h elith W or SW exposure,
within mesic coniferous forests; 800-1300 m; Idaho, Mont., Oreg.

Until recently, Erythranthe hymenophylla has been thought to be restricted to deep canyons
of Horse Creek and Cow Creek in southeast Wallowa Co@iggon. The Oregon Biodiversity
Information Center (2010) notes that the species alsodsiknn Idaho and Montana — county
records are added from BONAP (2011).

Meinke (1983) observed that plantsEbfhymenophylla have reflexed ("strongly negatively
phototropic”) fruiting pedicels that increase seed digppdoack onto the vertical cliff wall, the
characteristic habitat of the species. The "hanging"” Iwhl&t hymenophylla is reflected in a sharp
(90°-180°) bend in the basal nodes and the long pedicels thdbsely paired and divergent in
parallel at about right angles from the stem. The spatsess characterized by it very short calyx to
corolla length, relatively short capsules, and very laegels.

4. Erythranthe patula (Pennell) Nesom, Phytoneuron 2012-39: 39. 20¥#nulus patulus Pennell,
Proc. Acad. Natl Sci. Philadelphia 99: 162. 194%PE: USA. Washington. Whitman Co.:
Wawawai, along irrigation ditches, May 189%D.E. Elmer 752 (holotype: PH!; isotypes:
MO-2 sheets!, SMU!, US digital image!).

Annuals, fibrous-rooted or filiform-taprootedStems erect to ascending, (3—)5-15(—24) cm,
usually simple. Stems and pedicels stipitate-glandular with gland-tipped hairs 0.2—0.5 mneaves
cauline, basal not persistent, blades deltate or ovateate-anceolate, 4-12(-17) mm x 3-10(-14)
mm, palmately 3-veined, margins usually denticulate, apex acuibtuse, base rounded to cuneate-
truncate, petioles (5—)8—25 mnkruiting calyces tubular, 5-6(—7) mm, not inflated or weakly so,
sparsely stipitate-glandular to sparsely hirtellous, lobdsequal, 0.7-1.1 mm, deltate, suberect,
ciliate. Fruiting pedicels 10—-25(-38) mm.Corollas yellow, usually with a few red or brownish dots
on lower lip, regular to very weakly bilabiate, tube-throdsinelform, 7—8 mm, lobes oblong, apex
rounded to truncateStyles glabrous. Anthers glabrous. Capsules ellipsoid to narrowly obovoid, 4—

6 mm 2n=32. Map 1.

Flowering Apr—May(-Jul, —Aug). Ephemeral seeps, springs, retilgam banks, moist
basalt, fine gravel on top of bedrock, muddy hillside seepmssices; 200-1900 m (-2900 m in
Montana and Wyoming); Alberta; Idaho, Mont., Oreg., Wagho.
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Erythranthe patula is distinctive in its long-petiolate leaves with ovatedes and its small,
weakly bilabiate to nearly regular corollas.

In his dissertation, Meinke (1992) proposed to recogiiiraul us patulus " var. montanus,”
characterized by a cauline vestiture of a mixture oftatg-glandular hairs and minute (0.1-0.2 mm),
sharp-pointed eglandular hairs and with a geographic distnibebnsiderably beyond the typical
expression in its range of two or three counties at theecaf eastern Oregon and Washington. The
vestiture of typicaMimulus patulus is constituted only by minute, stipitate-glandular hairsar.
montanus" was not mentioned again in later publications athwieinke was author or coauthor
(Meinke 1995; Whittall et al. 2006) and the MO specimen citedmagsotype of "varmontanus'
cannot be located at MO or UC.

In any case, intergrades between the two vestiture aEsar to indicate that the vestiture is
variable within a single species. Meinke (1992) noted ttatilaction from Wallowa Co., Oregon
(Peck 18282, NY, WILLU) included plants of both vapatulus and var.montanus. A collection
from ldaho Co., IdahoGray 5571, MO), might also be interpreted as a mixed collectiothe same
way. Plants of other collections in 2009 by Karen Gra@jNMrom Nez Perce and Idaho counties,
Idaho, have stipitate-glandular pedicels but hirtellous, eglandtems. Collections from Teton Co.,
Wyoming, have stipitate-glandular stems and pedicels bulitirtecalyces Rayson & Payson 2226;
Williams 875; Williams 992; all MO) and would strictly be identified as vauatula. Anderson 366
(UC) from Teton Co. has sparsely glandular calyces.lofoas variation in vestiture occurs among
populations ofErythranthe breviflora as well as inE. guttata (Fischer ex DC.) Nesom of sect.
Smiolus (Nesom 2012).

5. Erythranthe ampliata (A.L. Grant) Nesom, Phytoneuron 2012-39: 38. 2002mulus ampliatus
A. L. Grant, Ann. Missouri Bot. Gard. 11: 214. 192%YPE: USA. Idaho. Nez Perce Co.:
about Lake Waha, 2000-3500 ft, 27 Jun 1886, and E.G. Heller 3330 (holotype: MO,
isotypes: JEPS, MO!, ND-Greene!, UC). The origindlela were distributed with a
handwritten identification of "Mimulus longipedunculatus léeln. sp.,” but that name was
never published.

Annuals, fibrous-rooted or filiform-taprooted.Stems erect to ascending, 5-17 cm, often
many-branched, 4-angledStems and pedicels sessile- to subsessile-glandular with gland-tipped
hairs 0.05-0.2 mm.L eaves cauline, basal not persistent, blades broadly ovate toditee8—25
mm x 5-19 mm, palmately veined, margins dentate to coarsafizualate, apex acute to obtuse, base
cuneate, petioles 8-20 mnfruiting calyces tubular-campanulate, 6—8 mm, not inflated or weakly
so, minutely sparsely stipitate-glandular to glabrous, slobgbequal, triangular-acute, suberect,
ciliate. Fruiting pedicels 10—22 mm. Corollas deep yellow with a few brownish dots on the lower
lip, sometimes with small white patches, strongly bilaitube-throats broadly funnelform, 8-12(—
14) mm, lobes obovate-oblong, apex rounded to trunc&gles glabrous. Anthers glabrous.
Capsules fusiform to narrowly ellipsoid, 5-6 mm. Chromosome numbnown. Map 1.

Flowering Jun—Jul. Basalt outcrops, seepy roadcutsslgrasseeps; 900-1700 m; Idaho
(Nez Perce and Idaho counties).

Meinke referred toMimulus ampliatus as a variety (1992) or subspecies (1995)Mof
washingtonensis, but he apparently never made the formal combination. As stoddr here,
Erythranthe ampliata and E. washingtonensis have disjunct geographic distributions and are non-
intergrading in morphology (as in the key). The geographyvastiture ofE. ampliata are more
similar toE. patula than toE. washingtonensis.
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6. Erythranthe breviflora (Piper) Nesom, Phytoneuron 2012-39: 38. 20Mimulus breviflorus
Piper, Bull. Torrey Bot. Club 28: 45. 1901TYPE: USA. Washington. Whitman Co.:
Pullman, 3 Jul 1894, C.\Riper 1858 (holotype: WS; isotypes: OS digital image!, UC, US
digital image!).

Annuals, shallowly fibrous-rooted. Stems ascending, 4-15 cm, branched at lower and
middle nodes.Stems and pedicels (and leaves) minutely stipitate-glandular with gland-tgppairs
0.1-0.3 mm, without villous hairs, sometimes minutely hirtellomsh minute-sharp-pointed
eglandular hairs (as iR. patula). Leaves mostly cauline (basal mostly deciduous by flowering),
blades narrowly ovate or narrowly lanceolate to ellipti@lliptic-lanceolate, largest mostly 5-15 mm
x 2—6 mm, relatively even-sized, or slightly reduced distgtmately 3-veined, margins entire to
mucronulate or denticulate, apex acute to obtuse, basaat#enarrowed to short (1-3 mm) petiolar
regions or subpetiolate to subsessileruiting calyces campanulate becoming ovoid-ellipsoid to
campanulate, 5-6 mm x 3.5-6 mm, winged and plicate-angled, ctlistinflated, sparsely and
minutely hirtellous, eglandular or sometimes sparsely segkihdular, lobes subequal, 0.5-1 mm,
ovate-deltate, suberect, ciliaté=ruiting pedicels 5-11 mm, straight.Corollas yellow, spotted or
striped, tube-throats cylindric to narrowly funnelform,-&%nm, not exserted beyond the calyx rim,
limb weakly bilabiate, barely widened, lobes broadly obqvafgex rounded. Styles glabrous.
Anthers glabrous. Capsules oblong-ovoid to ovoid-cylindric, 4—-6 mm. Chromosome number
unknown. Map 2.

Flowering May—Jul. Stream and lake sides, gravel barsgspmoist slopes, damp swales
between dunes, along trail4p00-2300 m; British Columbia; Calif., Idaho, Mont., Nev.e@®r
Wash.

Voucher specimens for range extremiti@&y.itish Columbia. 21.5 mi by road on Rossland-
Cascade road from junction near Rossland, occasionalcéy, rgrassy, S-facing slopes, 4250 ft, 5
Aug 1953,Calder and Saville 11483 (UC). Nevada. Humboldt Co.: Santa Rosa Mts., Martin Creek,
moist seep under Veratrum, 7500 ft, 25 Jul 194@nz 16152 (UC).

7. Erythranthe inflatula (Suksdorf) Nesom, Phytoneuron 2012-39: 38. 20Mmulus inflatulus
Suksdorf, Werdenda 1: 38. 192T.yPE: USA. Washington. Klickitat Co.: In cultivation at
Bingen, "25 May 1901—10 Jun 1908y’ Suksdorf 9916 (possible holotype: WS; duplicates:
MO, UC!). MO and UC sheets were annotated as 'isulgue’ by R.J. Meinke in 1987.

The type sheet dMimulus inflatulus at MO was identified by annotation by R.J.
Meinke in 1987 adimulus breviflorus subspraobustus Meinke (an unpublished name). He
annotated a collection from Harney Co., OregihE{ Peck 21389, NY digital image!) as
"isotype" of Mimulus brevifolius var. robustus. NeitherM. inflatulus nor the name "subsp.
robustus” was mentioned in subsequent publications by Meinke (1283, 2007).

Mimulus evanescens Meinke, Great Basin Naturalist 55: 250, plate 1. 19P%PE: USA. California.
Lassen Co.: 20.5 km E of Adin, N side of Ash Valley Rd.0.1 km E of the Lassen National
Forest boundary, in broken boulders and heavy gravel abuttindRdsérvoir, ca 1500 m, 27
Jun 1990 RJ. Meinke & T. Kaye 5900 (holotype: OS; isotypes: MO, NY, RM, UC, US,
UTC). Deposition of types is as cited by Meinke but juddnogn their absence on online
databases associated with those herbaria, it would s@¢mone of the specimens have been
distributed. Close study of North Americkhmulus sensu lato at MO and UC did not bring
a duplicate of 5900 to light. A topotype has been studigwbénig 98-70), as cited below).

Annuals, fibrous-rooted or filiform-taprooted.Stems erect to ascending, 6—20(-25) cm,
simple or branched at lower and middle nod8tems and pedicels (and leaves) minutely stipitate-
glandular with gland-tipped hairs 0.1-0.3 mm, without villousshal eaves mostly cauline (basal
mostly deciduous by flowering), blades narrowly ovate amrowly lanceolate to elliptic or elliptic-
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lanceolate, largest 8-18(—-30) mm x (1-)3—7 mm, relatively even-greightly reduced distally,
palmately 3-5-veined, margins entire to mucronulate or ddate&; apex acute to obtuse, base
attenuate to obtuse or rounded, narrowed to short (1-3 rmtiojgs regions on proximal, mostly
subpetiolate to subsessile distallyFruiting calyces campanulate, maturing ovoid-ellipsoid to
campanulate or broadly urceolate, 7-11 mm x 5-6 mm, wingedligategangled, distinctly inflated,
sparsely and minutely hirtellous, eglandular, lobes subeuatl.5 mm, ovate-deltate to broadly
triangular, suberect, ciliateFruiting pedicels 7-18 mm, straight.Corollas yellow to pale yellow,
sparsely red-spotted or not, tube-throats cylindric, 5—8 emserted 1-2 mm beyond the calyx apex,
limb weakly bilabiate, barely widened, lobes broadly obgvapex rounded or mucronat&tyles
glabrous. Anthers glabrous. Capsules oblong-ovoid to ovoid-cylindric or broadly ellipsoid, 5-9
mm. Chromosome number unknown. Map 2. A fuller descripsi@vailable in Meinkel©953.

Flowering Jun—Jul. Drying edges, banks, and beds of suthmyevatercourses, near drying
edges of small lakes or impoundments, often among rocks hemdliae detritus, occasionally in
moist protected areas beneath low shrubs (genéxetynisia tridentata), apparently restricted to the
ecotone between the upslope edge of the sagebrush-juniper camhmsmmtib zone and the semi-
aquatic graminoids near the water's edge (Meinke 1995a, b); 1200-17@xlih., Idaho, Nev.,
Oreg. The type collection from Klickitat Co., Washiogt was from a cultivated plant — no natural
occurrences are known from Washington.

Morphological and molecular data (Meinke 1995a; Beardslegl.eP004) indicate that
Erythranthe inflatula originated as a hybrid betwedn breviflora and E. latidens. If so, its
geography and biology suggest that it is reproductively stable putative parents are
geographically and ecologically separated for the most padt the range ofE. inflatula is
considerably broader than the relatively small region wher@arents are sympatric. In this region,
however E. inflatula may be difficult to distinguish from one or both of itsgiivte parents.

Collections oftrythranthe inflatula are these, as cited by Meinke (2007) and with additions
from the present studyCalifornia. Lassen Co.7.0 mi N of Madeline, ca. 1 mi N of Sage Hen siding
on Southern Pacific RR, ca. 5500 ft, 28 Jun 1®&a¢jgalupi 5989 (JEPS); 3.1 mi S of Madeline,
ditches along US Hwy 395, on Madeline Plains, rich, blachtypsoil, 5300 ft, 28 Jun 1957,
Bacigalupi 5998 (JEPS); 10 miles S of Ravendale, 9 Jun 1%#0nell 25763 (P); 4.8 miles S of
Madeline, 17 Jun 195&aven & Solbrig 13298 (JEPS). _Modoc Coalong Willow Creek, Jun 1894,
Austin s.n. (UC); SW shore of Moll Reservoir, 2 meters from watedge, 4920 ft, 5 Jul 1998,
Schoenig 98-70 (DAV, JEPS); Damons Butte, ca. 2.6 mi W of Hwy 139, 440@ifidler cone in a
recent lava flow, inPinus jeffreyi woodland with Artemisia tridentata understory, site recently
burned, dominated b§eanothus velutinus, 4 Jun 1988Taylor 9745 (UC). Shasta Co.ca. 1 mi W
of Warner Grade Reservoir, on margins of N-most of fowalsseasonally inundated ponds, 3030 ft,
14 Jun 1991Taylor 11886 (UC). Siskyou Co0.0.8 mi E of Tennant Rd, NE of Weed, E of Grass
Lake and W of Bray on Old State Hwy, ca. 1000 plants in esmattgroups on a vernally wet,
meadowy flat of low scrubQswald & Ahart 9359 (UC). Idaho. Owhyee Ca. meadow, 3 mi S of
Riddle, 1 Jul 1949Holmgren & Holmgren 7973 (CAS, UC, WS, WTU).Nevada. Washoe Co.near
CA-NV state line in S end of Coppersmith Hills, clagain vernal area with silver sage,
Plagiobothrys, tansyleaf suncup, 6100 ft, 23 Jun 198#hoolcraft 1635 (UC). Oregon. Crook Co.:
Grizzly Butte, 18 Jun 1894 eiberg 275 (NY, ORE, US)._Gilliam Co.forks of Cottonwood Canyon,

6 Jun 1894 eiberg 156 (NY, ORE, P, US)._Grant CoOchoco National Forest, Graylock Butte, 6
Jul 1912 Ingrams.n. (RM). Harney Ca.dry watercourse near Frenchglen, 26 Jun 1Pdgk 21389
(CAS, NY, P, UC, WILLU) — probably on Burns BLM. Klama@o. along the E banks of Dog
Hollow Reservoir, 12 Jun 2008jeinke s.n. (OSC); shallow, stony drainage at SE edge of Campbell
Reservoir, near culvertMeinke s.n. (OSC) (both sites on Lakeview BLM). Lake Calong Dog
Creek, W of Drews Reservoir, T. 40. S., R. 17. E., $&¢NE Y4), 3 Jul 199%einke s.n. (donated

to Lakeview BLM herbarium; OSC); Sagehen Creek bed, Nusif Road 4017 (west of Drews
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Reservoir), T. 40. S., R. 17. E., Sec. 1 (SE %), 4 Jul 1968@ke s.n. (donated to Lakeview BLM
herbarium; OSC); Whiskey Creek bed, above and below Road @31 ¥\ of Drews Reservoir dam
and picnic area), T. 40. S., R. 18. E., Sec. 8 (NE %dyl4999,Meinke s.n. (donated to Lakeview
BLM herbarium; OSC); along Wool Lake drainage, SE margiala, along drying edges and banks
of seasonal stream (mixed population vithlatidens), T. 38. S., R. 25. E., Sec. 12 (NW %2), 26 Jun
1999, Meinke s.n. (donated to Lakeview BLM herbarium; OSC). Wasco: Gtear Dalles City, 18
Jun 1901 Suksdorf 1029 (MO). Washington. The collection mapped from Klickitat Cis. the type.

Meinke (2007) kneviErythranthe inflatula as represented by only five extant populations or
population complexes — in Lassen Co., California, and Kilamad Lake cos., Oregon, but recent
collections have substantiated its existence elsewherelder localities should be revisited toward
the possibility that the species persists there. ddwmunt of RTE species of Oregon (Oregon
Biodiversity Information Center 2010) lists Malheur Countythe distribution of the species.
Oswald (1992) cited additional collections from Lassen Caljfornia: pool along base of RR,
paralleling Poison Lake adjacent to Pittville Ri$wald 5652, 9263 (CHSC).

8. Erythranthe latidens (A. Gray) Nesom, Phytoneuron 2012-39: 38. 20Mimulus latidens (A.
Gray) Greene, Man. Bot. San Francisco Bay, 278. 1884nulus inconspicuus var. latidens
A. Gray, Synopt. FIl. N. Amer. (ed. 2) (1, Suppl.): 450. 18B&CTOTYPE: (cited by Grant
1924, p. 202, astYPE"): USA. California. [Contra CostaCo.:] Near Monte Diablo, 26 May
1862,W.H. Brewer 1161 (GH?; isotypes: UC!, US digital image!). The protologixes "On
the flanks of Monte DiabloBrewer, Greene, and Chollas Valley, San Diego C@rcutt.”
The UC sheet is annotated as "Isotype!” by Grant.

Grant (1924) indicated that she saw the Brewer collecti@Habut it is not listed on
the Harvard University Herbaria website. The specimerently listed on the website as the
type of Mimulus inconspicuus var. latidens is this: California. San Diego Co.: Chollas
Valley, San Diego, 20 Jun 1888@,R. Orcutt 679 (GH, MO!). An apparent duplicate of the
Orcutt collection is at PH, although it has only incomplatlection data. On the Brewer
1161 sheet at UC sheet, Pennell made the following annotati@@4itx "As type ofM.
inconspicuus latidens Gray | take C.R. Orcutt's 479, collected June 20, 1884 allaSh
Valley, San Diego, Calif., since it supplied Gray witbshample material and was his only
collection accompanied by dissected flowers in a packet, ghowing its special study by
him."

Annuals, fibrous-rooted or filiform-taprootedStems ascending to ascending-erect, 3—-10(—
25) cm, usually multiply branched from the bastems and pedicels (and leaves) short-stipitate-
glandular to sessile-glandular with gland-tipped hairs 0.1-0.3 withput villous hairs. L eaves
basal and cauline, largest at base or near midstem, is@seinreduced in size up to the uppermost
nodes, cauline blades ovate to ovate-lanceolate, 8—26(—35) mm,tgdal®@5)-veined, margins
entire or barely mucronulate to shallowly dentate-mudage, 1-3 teeth or mucronulae per side,
apex acute to rounded, base abruptly cuneate to rounded, sosnstibairiculate, petioles absent.
Flowers (1-)3-12. Fruiiting calyces tubular-campanulate, ovoid-ellipsoid, prominently 5-angled,
purplish, 8-12 mm x 4—7 mm, strongly inflated, mostly minutejyitate-glandular, lobes subequal,
triangular-acute, suberect, ciliatéruiting pedicels 11-28 mm. Corollas white to pinkish or flesh-
colored, rarely yellowish, red-spotted on throat andelolebes tube-throats cylindric, 5-6(—8) mm,
exserted 1-2 mm beyond calyx margin, limbs nearly actinomarphiely widened, lobes broadly
obovate, rounded.Styles glabrous. Anthers glabrous. Capsules oblong to oblong-obovoid, 6-7
mm. Chromosome number unknown. Map 2.

Flowering Apr—Jun. Drained flats or slopes subject to venoadation, depressions in open
fields, bare clay soil, vacant lots, roadsides; 10-800atif. GOreg.; Mexico (Baja California).
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A collection ofErythranthe latidens from Madera Co., California, has fruiting calyces 8-12
mm long and variably inflated. The distinction betwgehatidens andE. inflatula sometimes seems
arbitrary in northwestern California, where they are sytnpa

9. Erythranthe moschata (Douglas ex Lindley) Nesom, Phytoneuron 2012-39: 38. 20M2nulus
moschatus Douglas ex Lindley, Bot. Reg. 13: plate 1118. 1828 [182 Amulus guttatus
var. moschatus (Douglas ex Lindley) Prov., Fl. Canada 1: 439. 18%2PE: USA. Oregon.
[Multnomah Co.:] Garden specimens grown from seeds collégtenhoist rocks on the
Multnomah and the Columbia at the falls of both, 23 May 182%)ouglas s.n. (holotype:
BM?). A specimen at BM (Canada, 1826,Douglas s.n., BM digital image!) may prove to
be the type but the collection data, as given by BM, do p¢ar to match the protologue.
Lindley wrote that Douglas found it "growing sparingly on thargins of springs in the
country about the river Columbia, in North-West Ametica

Mimulus crinitus A.L. Grant, Ann. Missouri Bot. Gard. 11: 186. 192Mimulus acutidens Reiche, Fl.
Chile 6: 63. 1911 (noM. acutidens Greene 1885). TypeE: CHILE. Prov. Valdivia, en
pantanosQ. Buchtien 159 (holotype: SGO).

Mimulus leibergii A.L. Grant, Ann. Missouri Bot. Gard. 11: 231, pl. 6, f.1B24. TyPE: USA.
California. [Plumas Co.:] Mt. Pleasant, Spanish Peak Range, alledleng creek, 6500 ft,
16 Jul 1900,).B. Leiberg 5171 (holotype: US digital image! photo-MO! photo-UC!).

Perennials, rhizomatous, rooting at lower nodesStems ascending to decumbent or
prostrate, 2—30(—40) cm, simple or branchestems and pedicels glandular-villous with gland-
tipped hairs 1-2 mm.L eaves cauline, basal not persistent, blades oblong-ovate, (10-)15-40(-50)
mm x 5-25 mm, pinnately veined, margins coarsely serratetddntaenticulate or subentire, apex
acute, base truncate to rounded or subcordate, petioles (1-)2-%(#10) Fruiting calyces
campanulate, 6-13 mm, weakly inflated or not at all, wdlldo glandular-villous, plicate-angled,
lobes lobes strongly unequal to subequal, 2-4 mm, triangaldingar-lanceolate or narrowly
triangular-acuminate, erect to spreading-recurving,teiligruiting pedicels (7—)10-25(—40) mm.
Corollas mostly yellow with red to blackish or brown lines or mhats or both in the throat on the
lobes, weakly bilabiate to nearly regular, tube-throatarrowly funnelform, 11-16 mm, lobes
oblong-obovate, apex usually notchestyles glabrous. Anthers glabrous to very slightly hirtellous
or scabrous Capsules ovoid, 3—7(10?) mm2n = 32. Map 4.

Flowering May—Aug. Shaded and wet places in sagebrush,, agpane-fir, lodgepole pine,
and meadows; 1200-3100 m; B.C., Alta., N.B., Nfdl., N.S., ,Gpte., P.E.l.; S.P.M.; [western
USA] Calif., Colo., Idaho, Mont., Nev., Oreg., UtdWash., Wyo., [eastern USA] Conn., Maine,
Mass., Minn., N.H., N.J., N.Y., Penn., R.l., Vt., .VaV.Va., Wis.; introduced: South America
(Chile), Europe, Australia, New Zealand, Asia (Japan).

Pennell (1935) noted that the Childslinmulus acutidens Reiche is the same species as the

North AmericanM. moschatus and indeed plants from Peru and Chile appear to be insepémiol

M. moschatus in habit, vestiture, and calyx morphology. Pennell's asssadsis corrobated in the
present study, based on study of numerous South Americkettmpsis at MO and UT. Fruiting
calyces of the Chilean plants are 6-8 mm, barely expanded foararflcorolla tube-throats 10-12
mm. Von Bohlen (1995b) maintaindtimulus crinitus as a distinct species (includiivy acutidens
Reiche as a synonym) but noted that a closer analysis ¢f MWarerican material oM. moschatus
would be necessary for a better judgemeMimulus acutidens and M. moschatus sensu stricto are
conspecific.

Erythranthe moschata as treated here, recognizing the segredate®niliformis andE.
inodora, is narrower in concept than those of recent decadesTagmpson 1993; Carlson 2002;
Whittall et al. 2006), where only the single broad speciesre@gnized. Whittall et al. (2006) noted
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that "theMimulus moschatus alliance is a group of 13 closely related species wittertain species
boundaries and interspecific relationships (Grant 1924; Pel®t&ll; Argue 1986; Meinke 1992;
Whittall 1999; Carlson 2002)," but this seems unfair particutarennell, who recognized the two
segregates d¥l. moschatus (he also recognized. macranthus as distinct, but it is here regarded as
conspecific withM. moniliformis). Studies of pollen morphology (Argue 1980, 1986) also explicitly
support the segregation lgf. moniliformis (which has unormamented muri) frdvh moschatus.

Argue's tentative distinction (1980) of the pollerMofinodorus from that ofM. moschatus was not
confirmed in the 1986 study.

In contrast, it seems that neither Meinke nor Whittall Carlson has even mentioned the
potential existence of the segregates. Munz and K&39) recognizetlimulus moschatus var.
moniliformis as distinct but treatdd. inodorus as a synonym d¥l. moschatus var. moschatus. The
only synonym included by Thompson (1993) as a synonym of the broadkyieeil. moschatus
was 'M. moschatus var. moniliformis."

Each of the three species recognized hémgtlfranthe moschata, E. moniliformis, E.
inodora, using criteria similar to those of Pennell) has airdis range but each overlaps with the
other two (Maps 3 and 4), and while there are indicationshyiatids may be formed, all three
apparently maintain their morphological distinction. Zonegiargradation in the areas of overlap
are not evident but field studies are needed to examinmdnes closely.

10. Erythranthe moniliformis (Greene) Nesom, Phytoneuron 2012-39: 38. 201®limulus
moniliformis Greene, Bull. Calif. Acad. Sci. 1: 10. 1884Mimulus moschatus var.
moniliformis (Greene) Munz, Aliso 4: 99. 1958 TYPE: USA. Cadlifornia. [Kern Co. ]
Summit Station, Aug 188F.L. Greene s.n. (holotype: CAS?; isotypes: GH, MQO!). Not
located at ND-Greene. Protologue: "Common in dry rockygslaf the Sierra, from 4,000 to
8,000 ft. In the collections of Bolander, Kellogg and otheiis,dpecies occurs abundantly,
and is named 'M. moschatus,' being confounded with thegasies."

Mimulus dentatus var. gracilis A. Gray, Bot. Gaz. 7: 112. 1882TyPe: USA. California. [Shasta
Co.:] Lassen's Peak, 1884rs. RM. Austin s.n. (holotype: GH). Not located at ND-Greene.

Mimulus moschatus var. sessilifolius A. Gray, Synopt. FI. N. Amer. (ed. 2) 2(1): 447. 1886. Gray
noted as a synonym "M. inodorus Greene, |.c., but the plantaaglst musk-scented as the
ordinary species, at least in some cases." Gray aled ot rare in wet places, from San
Bernardino Co., California, northward, and passing into diginary form in Oregon."
SYNTYPES: USA. Cadlifornia: Butte Co.: Chico, Apr 1885\ Gray s.n. (GH). California.
Alameda Co.: Temescal, Tule swamps, Jun 188S,Lyon 6 (GH).

Mimulus moschatus var. longiflorus A. Gray, Synopt. FI. N. Amer. (ed. 2) 2(1): 278. 1886. Gray
noted only "The usual form in California, also in Oregom' a later citation (p. 447), he
noted "M. moniliformis, in part (the villous- and more @ss$ viscous-pubescent plant),
Greene, Bull. Calif. Acad. i. 119. Common especiallyhe Sierra Nevada.'SYNTYPES:
USA. California. Mariposa Co.: Yosemite Valley, 1886l.N. Bolander 6306 and 6307
(GH).

Mimulus macranthus Pennell, Proc. Acad. Philad. 99: 160. 194¥%PE: USA. California. Shasta
Co.: Hatchet Mountain, 6 to 8 mi W of Burney, along strea coniferous Pseudotsuga)
forest, 3900 ft, 7 Jun 194B,W. Pennell 25710 (holotype: PH!).

Perennials, rhizomatous. Stems erect to ascending, 10-30 cm, simple or usually branched.
Stems and pedicels (and leaves) densely villous with eglandular or wealkdnditipped hairs 0.5-2
mm, very rarely glabratel eaves mostly cauline, basal not persistent, blades oblong-ovaieste,
18-40 mm x 7-13 mm, pinnately veined, margins dentate to dentjcajfgbe acute to obtuse, base
rounded to subcordate, subclasping to sessile, petioles atrsénb-1 mm. Fruiting calyces
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cylindric-campanuate, 10-11(-13) mm, weakly inflated, ridged-anglediniged-angled, villous-
glandular, lobes subequal, 2-3 mm, lanceolate to triangulaulate, spreading-recurving, ciliate.
Fruiting pedicels 10—40 mm. Corollas yellow with fine blackish or brownish lines on all sides of
the throat, red to brown spots present or not, tube-throgtimdric-funnelform, 12—-18 mm, limbs
weakly bilabiate to nearly regular, apex rounde8tyles glabrous. Anthers glabrous, rarely
hirtellous. Capsules narrowly elliptic-ovoid, 6—8 mm. Chromosome number unknownp ¥Ma

Flowering Jun—Aug. Around springs and seeps, creek edgest, meadows, ditches, along
trails, roadsides, rocky ridges, granite outcrops, seargetdlus, fir and pine forests; (1000-)1500—
2800 ft; Calif., Oreg.

In his description oMimulus macranthus, Pennell (1947, p. 160-161) noted that "This
comprises the major part of the material that has beésdddimulus moschatus longiflorus Gray
(not M. longiflorus (Nutt.) Grant), the remainder being mosilly inodorus Greene. These plants,
especially developed in the Cascade Range, and incldingniliformis Greene, have been usually
treated as forms of the Musk Flowdyl. moschatus Dougl., but they seem better considered as
distinct species ... ." He recognized bdthmacranthus andM. moniliformis, distinguishing the
latter by its “finely pubescent to glabrous leaves" and peétideaves. The vestiture proves to be
more variable than allowed in Pennell's concept, thus Gseelder epithet has priority for this Sierra
Nevada-centered species.

Mimulus moniliformis was described by Greene as "N&&rmoschatus, wholly scentless,
villous but scarcely viscid, 3-8 inches high from a perennial moh subterranean shoots bearing
moniliform strings of small tubers." Production of odos l@een noted by various collectors and
authors to vary inErythranthe moschata and slender "moniliform” rhizomes also are variably
produced within the species — neither feature sepdtataaniliformis from E. moschata.

Erythranthe moniliformis is distinct fromE. moschata in its erect habit (vs. decumbent to
procumbent inE. moschata) and characteristically sessile to subsessile caldiarees (vs. usually
petiolate inE. moschata), lending an easily recognizable aspect to the plants. cétedof E.
moniliformis are ascending-erect, while i inodora andE. moschata, both of which are essentially
prostrate, pedicels are characteristically spreadirgpatit 90 degrees. Leaves & moniliformis
sometimes are short-petiolate and the distinctions in vestand corolla size noted by Pennell
(1947) are not consistent. In spite of what may appeae subtle differences, the two are distinct in

geography.

11. Erythranthe inodora (Greene) Nesom, Phytoneuron 2012-39: 38. 20Mmulus inodorus
Greene, Bull. Calif. Acad. Sci. 1: 119. 1885. Greene dicciteta type; he referred tou:
moschatus, Gray, Bot. Cal. I. 569, not of DougM. moschatus, var.longiflorus, Gray, Syn.
Fl. 278" and noted "Common in both the Coast Range and the $ievada, throughout
California, and also in Oregon." In the Synoptical FlorayGroted only "The usual form in
California, also in Oregon."

Grant (1924) recognized this entity l&mulus moschatus var. sessilifolius A. Gray
(with M. inodorus as a synonym), here placed as a synony#ryihranthe moniliformis, and
noted that it occurs from British Columbia to southeralifGnia. She cited numerous
specimens but not a type. Pennell (1951) treated it at spemilk, describing its range in
California as only in northern counties.

Mimulus moschatus var. pallidiflorus Suksdorf, Deutsche Bot. Monatsschr. 18: 154. 1900PE:
USA. Washington. Skamania Co.: Springs near Chenowith, 7 Jul 188K, Suksdorf 2320
(holotype: ?; isotypes: ORE digital image!, UC, US digimage!).
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Perennials, rhizomatous, sometimes rooting at lower nodeStems usually prostrate,
sometimes decumbent to ascending, 20—80 cm, few-brancBmhs and pedicels (and leaves)
villous with eglandular hairs 1-2 mm, sometimes mixed witich shorter stipitate-glandular hairs.
L eaves cauline, basal not persistent, blades oblong-lanceolate, 30—78 M@\22 mm, pinnately
veined, margins denticulate to dentate, apex acute, base dopetieles absent or uncommonly with
petioles 1-2(-3) mm.Fruiting calyces cylindric-campanulate, 10-12 mm, weakly inflated, wing-
angled or plicate-angled, glandular-villous with gland-tippaitish lobes strongly unequal, 5-9 mm,
linear-lanceolate to narrowly triangular with long-acoate-apiculate apices, spreading, ciliate.
Fruiting pedicels (15—-)22-50 mm.Cor ollas yellow with fine blackish or brownish lines on all sides
of the throat, tube-throats narrowly campanulate, 15-18lmmns weakly bilabiate and often nearly
regular, apex rounded.Styles glabrous. Anthers consistently finely hirtellous to hispidulous.
Capsules 6-8 mm Chromosome number unknown. Map 5.

Flowering Jun—Sep. Creek banks, gravel bars, flood plsivadlow ditches, swales, damp
banks, moist soil in coniferous woods, marshes, bogs, wet 8@ah800 m; British Columbia; Calif.,
Oreg., Wash.

Greene (1885) characterized the species as "Quite disont the true musk plant, being of
more than twice the size, scentless, and possibly amyead; certainly never rooting at the joints,"
further noting "villous and slimy but wholly scentlessns$el—3 feet long, weak and decumbent, but
not creeping or rooting; leaves ... closely sessile bgr@ad base." In contrast to Greene's
observation, several collections examined in the present stbdw that it indeed may root
adventitiously at lower nodes.

Erythranthe inodora is recognized by its prostrate to decumbent or decunaseeiading
habit, large, mostly sessile leaves, dense villous uestitong pedicels, large calyces and corollas,
hispid-hirtellous anthers, and particularly by its very lostgongly unequal, linear-triangular calyx
lobes. The leaves typically and characteristically sessile with truncate to rounded or subcordate
bases but some are short-petiolate (€glifornia: Lake Co. Hdler 5923; Siskyou Co.Hedller 7960
and Oettinger 478. Oregon: Gilliam Co.,Jones 28831; Jackson CoHammond 312. Washington:
Skamania Co., the type Mimulus moschatus var. pallidiflorus). In these cases, the distinctive leaf
bases, vestiture, calyx morphology, and pubescent anthersaralgediagnostic.

A population system dErythranthe inodora-like plants from counties in southern California
probably was the basis for Pennell's attribution (1951) of thelesp&o that area, apparently about
300 miles disjunct from the main range of the species. Ties#s have the prostrate habit, large
leaves, long pedicels, and large corollagofnodora but the calyx lobes are variable in length and
usually do not show the attentuate-apiculate apices chaséictesf the latter. Representative
specimensCalifornia. Los Angeles Co.Verdugo Canyon, damp woods, 11 Aug 198kake 1639
(LL); Oak Knoll, Aug 1902 Braunton 656 (UC). San Bernardino CoSan Bernadino Mts.: marsh,
4000 ft, 21 Jul 1897Chandler sn. (UC); Lower South Fork Meadow, San Gorgonia Wilderness
Area, grassy montane meadow in mixed conifer foresttlynBmus jeffreyi andAbies concolor, ca.
7600-8000 ft, 15 Aug 197@®avidson 4713 (UC); 1.2 mi E of Running Springs (town) on Calif. 18,
common along seepage in road cut, sandy soil, 6100 ft, 19 Jun He&®ren 3596 (UC); Bluff
Lake, shade of willows, 7400 ft, 13 Jul 1928unz 10690 (UC); Little Bear Valley, Aug 1884,
Parish 1463 (UC-2 sheets); 1 mi ESE of Jenks Lake, Santa Ana khadra shady creek bed, 7000
ft, 20 Aug 1932Wheder 1158 (UC). San Diego CoPalomar Mt., 5500 ft, 7 Apr 1928)eyer 504
(UC); Palomar Mt., near Palomar Hotel, 4 Jul 1928yer 504 (JEPS). _Riverside CoSan Jacinto
Mts., Tauquitz Valley, wet meadow, 7500 ft, 8 Aug 1903, Jepson 2BWS)J Hannah's Sawmill,
1/2 mi E of Dutch Flat, edge of stream, ca. 6000 ft, 26 Jul 19R§er 524 (UC 2 sheets); San
Jacinto Mts., Tahquitz Valley, on a stream bank, 319@B, Meyer 601 (JEPS, UC).
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Plants seemingly disjunct inland in Butte Co., Califoraig, otherwise typical of the species.
Examples: Butte CoDamp sand at S edge of Butte Creek, ca. 2.1 mi S of Skynehgeaa 1/4 mi E
of Hwy 99 bridge, 29 Aug 198Tastro 213 (DAV); Chico, 28 Jul 1916Hazdtine s.n. (DAV).

12. Erythranthe pulsiferae (A. Gray) Nesom, Phytoneuron 2012-39: 38. 20Mmulus pulsiferae
A. Gray, Proc. Amer. Acad. Arts 11: 98. 187@.ECTOTYPE (Grant 1924, p. 212)JSA.
California. [Plumas Co.:] Indian Valley, 18734rs. Pulsifer-Ames 21 (GH). Gray cited
"California, in the Sierra and Indian Valleys of ther&eNevada, Bolander, Mrs. Pulsifer-
Ames." Grant (1924) citefimes 21 as the "Type."

Annuals, shallowly fibrous-rooted. Stems erect, 5-12(—18) cm, simple or sparingly
branched at the bas&tems and pedicels minutely stipitate-glandular with gland-tipped hairs 0.1—
0.3 mm. Leaves basal and cauline, blades elliptic-oblong to ovate or obtdaitee 3—14(—23) mm X
2-9(-15) mm, palmately 3-veined, margins denticulate to eafiex acute to obtuse, base cuneate to
attenuate, petioles 2—9 mnklowers 1-5. Fruiting calyces cylindric, 7—10 mm, weakly to strongly
inflated, stipitate-glandular, lobes subequal, 0.9-1.1 mamgdular-acute, suberect, ciliatéruiting
pedicels 12—-38 mm, divergent-arcuateCorollas yellowish, "limb pale yellow with pink edges,
throat yellow," "white with yellow throat and pink borderth@ expanded limb," reddish dots present
or not on the lower lip, tube-throats funnelform, 6—9 mm, limleskly bilabiate, lobes broadly
obovate-suborbicular, apex roundedtyles glabrous. Anthers glabrous. Capsules fusiform-
cylindric, 5-8 mm. 8= 32. Map 6.

Flowering Apr—Jul. Damp depressions, moist gravel, rocky,flgtanite outcrops, wet
meadows, lava beds, vernal pools, forest openings, commondy hear coniferous forest, also
chaparral-live oak; 50—1300(—2500) m; Calif., Oreg., Wash.

Erythranthe pulsiferae is characterized by its minutely stipitate-glandulastiere (lacking
villous hairs), elongate internodes, persistent basal leawasll, palmately veined, short-petiolate
cauline leaves with elliptic-oblong to ovate or oblanceotdéeles, divergent-arcuate pedicels, and
small, weakly bilabiate corollas.Erythranthe floribunda is distinct from E. pulsiferae in its
multicellular vestiture, urceolate fruiting calyces, and giety veined leaves with generally deltate
to ovate blades and more strongly toothed leaf marging vE&stiture ofE. pulsiferae is generally
more similar to that of the Columbia River clade.

The anther pairs and stigmaHlythranthe pulsiferae are at essentially the same level and the
species appears to be consistently autogamous over its reage plants in Humboldt County (e.g.,
Tracy 7616 and12838, JEPS) have slightly longer corolla tube-throats and brdicles — in these
the anther pairs are slightly separated and the stigaiaoisslightly above the upper anther pair.

13. Erythranthe arenaria (A.L. Grant) Nesom, Phytoneuron 2012-39: 38. 202mulus arenarius
A.L. Grant, Ann. Missouri Bot. Gard. 11: 215. 1924 [192b}PE: USA. Cadlifornia. Fresno
Co.: moist sandy places near Huntingdon Lake, 7000 ft, 5 Jul 1®0L7Grant 1032
(holotype: MOY!; isotypes: DS, GH, BH, JEPS!, OS digitaage!, PH!, POM, RM, US
digital image!).

Mimulus subulatus (A.L. Grant) Pennell, Proc. Acad. Nat. Sci. Philad. 282. 1947. Mimulus
floribundus var. subulatus A.L. Grant, Ann. Missouri Bot. Gard. 11: 222. 192BYPE: USA.
California. [Tuolumne Co.:] between Hog Ranch and Hetch-Hetchy Vadl2gp ft, 16 Jun
1917,AL. Grant 970 (holotype MO!; isotypes: GH, JEPS!, US digital med).

Mimulus multiflorus Pennell, Proc. Acad. Nat. Sci. Philad. 99: 161. 198YPE: USA. California
Fresno Co.: 4 mi E of Dunlop, moist granitic gravelly sé8®)0-3800 ft, 9 Aug 194@,.W.
Pennell 26451 (holotype: PH!; isotypes: MO!, NY 2 sheets digital gea!, US digital
image!).
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Mimulus trisulcatus Pennell, Proc. Acad. Nat. Sci. Philad. 99: 161. 198YPE: USA. California

[Tulare Co.:] below Mineral King [western slope], moisagglly granitic soil, 7000-7600 ft,

6 Aug 1940,F.W. Pennell 26421 with A. Cronquist (holotype: PH!; isotypes: MO!, NY 2

sheets digital images!, UC!, US digital image!).

Annuals, fibrous-rooted or filiform-taprootedStems erect to ascending, 5—20 cm, simple or
branched. Stems and pedicels villous-glandular with gland-tipped hairs 0.2—-0.8 mireaves basal
and cauline, blades elliptic to narrowly elliptic, ovaligtc, or ovate-lanceolateg—12(—17) mm X
3—-7 mm, l-veined or palmately 3-veined, margins entire to apadentate to serrate, apex
acuminate to acute or obtuse, base rounded to cuneate-attgmeiaiées essentially absent or
proximally 1-3(-5) mm on proximal leaves:ruiting calyces narrowly campanulate 5-7(—=9) mm,
not inflated or weakly so, often red-dotted, villous-glaad lobes subequal, ca 1 mm, deltate-
subulate to broadly triangular, suberect, ciliateruiting pedicels 10-23 mm, divergent-arcuate.
Corollas yellow with red-mottled lower lip, tube-throats funnelforér-12(—14) mm, limbs weakly
bilabiate, lobes broadly obovate, apex roundeilyles glabrous. Anthers glabrous. Capsules
elliptic, 4—7 mm 2n = 32 Heckard 4067, JEPS). Map 6.

Flowering May—Sep. Sandy flats, bars, gullies, washets, teaid road cuts, seasonal creek
beds and drainages, rocky slopes, seepy loam, ditcheedgks, meadows, openings in pine-fir and
pine-oak woodlands; (100-)500-2600(-2800) m; Calif. (Fresno, Los Angelesyayiadigriposa,
Tulare, Tulomne).

Most plants ofErythranthe arenaria have relatively even-sized cauline leaves, all sessile to
subsessile. Some, however, have persistent basal leavasetishort-petiolate, ovate with a cuneate
base, and relatively larger than the more distal caoles. Such plants are those named by Grant as
Mimulus floribundus var. subulatus. These might be construed as showing influenceE.of
geniculata, but the latter occurs only at the lower range of elemafor E. arenaria and the
"subulata" variants occur at least up to 2300 meters. Thelddabuariants also have the erect habit
characteristic oE. arenaria. In any case, these variants should be investigatpdgciadly in the
Yosemite area where they appear to be relatively commeasd the possibility that they represent a
distinct entity.

It is remarkable that Pennell described two speciesedban his own collections and field
observations, that appear to be essentially segrefyatesErythranthe arenaria. Yet there do not
appear to be discontinuities in corolla size or morphologufes he emphasized in descriptions of
Mimulus multiflorus andMimulus trisulcatus. Variability in overall size perhaps contributed toward
recognition ofM. multiflorus. California botanists perhaps will be able to cooralte Pennell's field
observations of corolla variation and partition the vanatnore precisely.

Plants of a collection dfrythranthe arenaria from Mariposa County (N of Fish Camp, 4900-
5100 m,Pennell 26392, UC) have mature calyces conspicuously longer (8—-9 mm vs 5—7anun)
more inflated than characteristic for the speciesthactorollas are slightly longer. Otherwise, they
seem securely identified & arenaria.

Plants of the apparently disjunct collection from Los Angé€leanty are similar to those in
counties further north: Los Angeles C8an Gabriel Mts., upper slopes of Little Rock Creeky®a,
ca. 1 mi W of Cedar Spring, sandy base of scree slope face of Kratke Ridge, 6800 ft, 20 Jul
1958,Bacigalupi 6416 (JEPS).

14. Erythranthe floribunda (Douglas ex Lindley) Nesom, Phytoneuron 2012-39: 38. 2012.
Mimulus floribundus Douglas ex Lindley, Bot. Reg. 13: plate 1125. 182I7YPE: USA.
Washington. Protologue: "A neat hardy annual, found by Mr. Douglas oistmocks in the
interior of the districts of the river Columbia" (holotyp€?). Grant (p. 218) noted "on
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limestone rocks on dry sandy soils in the interior of @@umbia, 1826 Douglas (G,
probably part of the type collection)."

Mimulus peduncularis Douglas ex Bentham, Scroph. Ind., 29. 183%PE: USA. "America boreali-
occident,"” 1826Pouglas s.n. (holotype: K, sketch and fragment of type at MO!). eTtll
entry of the protologue is this "21. MEDUNCULARIS (Dougl. MSS.), pubescens, humilis,
foliis petiolaris ovatis acutis subdentatis basi cuneatisndatisve, calycibus (parvis) ovato-
tubulosis, dentibus brevibus acutis subgequalibus.— America boremlent. Douglas."
Collected in 1826D. Douglas s.n. (holotype: K, sketch of type at MO).

Mimulus deltoideus Gandoger, Bull. Soc. Bot. France 66: 218. 19T%PE: USA. Oregon. [Lake
Co.:] North Pine Creek, near Snake River, moist situgti@8 Jul 1899W.C. Cusick 2237
(holotype: ?; isotypes: BH, MO!, OS digital image!, YIC!

Mimulus serotinus Suksdorf, Deutsche Bot. Monatsschr. 18:154. 1909Pe: USA. Washington.
Klickitat Co.: damp sandy banks of the Columbia Rivert-Dec 1892 W.N. Suksdorf 2185
(holotype: WS; isotypes: DS, MO!, NY digital image!, BRigital image!, UC 2 sheets!, US
digital image!; possible isotype: NY digital image!).

Mimulus membranaceus A. Nelson, Bot. Gaz. 34: 30. 190®imulus floribundus var. membranaceus
(A. Nelson) A. L. Grant, Ann. Missouri Bot. Gard. 11: 22924. TyPe: USA. Wyoming.
[Albany Co.:] Centennial Hills, 16 Jul 189A, Nelson 1683 (holotype: RM; isotypes: BH,
GH, MO!, NY digital image!).

Annuals, fibrous-rooted or filiform-taprooted.Stems 3—22(—40) cm, erect to decumbent,
sometimes procumbent-trailing, simple to many-branch&kms and pedicels villous-glandular
with gland-tipped hairs greatly variable in length andsity, sometimes reduced to sparsely
stipitate-glandular with hairs 0.2-0.5 mnkeaves cauline, basal mostly deciduous by flowering,
blades ovate, (3—)8-25(-35) mm x (1-)5-18(-26) mm, pinnately to subpalmetedg, margins
serrate to sparsely dentate, apex acute, base cuneatsc¢até or cordate, petioles 1-12 mm.
Fruiting calyces cylindric, 4—7 mm, weakly to strongly inflated, greenish or psinplo red-dotted,
villous-glandular, lobes subequal, (0.5-)0.8-1.6(—2) mm, triangulaniaate, suberect, ciliate.
Fruiting pedicels 5-20(-26) mm. Corollas yellow with red-dotted lower lip, tube-throats
funnelform-cylindric, (4-)5-10 mm, limbs weakly bilabiate, expanded Bm across (pressed),
lobes mostly oblong, apically notchedbtyles glabrous. Anthers glabrous. Capsules obovoid to
elliptic, 3.5—-7 mm. 8=32. Map 7.

Flowering (Apr— in Arizona, May-)Jun—Aug(-Sep). Under overhamgsst roofs of cave
ruins, wet rock crevices, cliff faces and wet cliff basieelow waterfalls, seeps, springs, humus and
moist soil over rocks and slabs, moist slopes, along ditaiepa@nd edges, wet edges of creeks and
rivers, drying mud on margins of wetland depressions, dredk, wet or swampy meadows, along
trails, in lodgepole pine, ponderosa pine, ponderosa pine-douglaandir spruce-fir woodlands;
(1000-)1800—-1600(—3100) m (ca. 300-500 m in Arkansas); Alta., B.C.; Ariz.,, @alif., Colo.,
Idaho, Mont., Nev., N.Mex., Oreg., Wash., Utah, S.DaKyo.; Mexico (Baja California, Baja
California Sur, Chihuahua, Sinaloa, Sonora).

Collections have been made of plants much reduced ir-sizeleaves, flowers, and overall
stature — so strikingly so that one might suspect that tleeg\arutionarily distinct, but the sizes
appear to be at the lower limits of the species (as inddseription above) and such plants are
identified here a&rythranthe floribunda. The following is an exampleNevada. Nye Co: Toquima
Range, Toiyabe National Forest, Pine Creek Canyon, ca. §lfuhdant along small stream, 13 Jul
1964,Holmgren and Reveal 1444 (TEX).

Erythranthe floribunda has been recognized from northern Arkansas (e.g., Moore 1958),
where documented from a number of counties (Carrdéb@ne, Crawford, Franklin, Izzard,
Johnson, Logan, Newton, Pope, Searcy, Stone, and Washingiba unpublished name "Mimulus
floribundus subsp. moorei lltis" has appeared in variousktisecin reference to the Arkansas plants,
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but observations in the current study of populations in the henband field indicate that they are
not distinct from the rest of the species. The disjondt geography appears to be analogous to that
in E. moschata.

Some plants identified here Bsythranthe floribunda in Arizona and southwestern New
Mexico (e.g., Figs. 1-3) are distinctive in their promiheiniflated calyces, sessile to subsessile
leaves with attenuate bases and palmately 3—5-nerved vematibmuch-elongated pedicels (20-43
mm), but intermediates in Arizona make it difficult to clonfe that the variants represent an entity
discontinous from plants of typical morphology. This variaotphology has not been observed
among Mexican populations.

Figure 1. Erythranthe floribunda variant from Hidalgo Co., New Mexico (one of several dgnm
Worthington 32511, SRSC).
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Figure 2. Erythranthe floribunda variant from Hidalgo Co., New Mexicd@dsen s.n., NMC).



Nesom: Taxonomy of Erythranthe sect. Mimulosma 2(

UNIV. OF NOTRE DAME}
| GREENE HERBARIUM i

-G NARBKA |
T 1966 NUMBER SERIES |

University of Notre Dame
Greene Herbarium

L 3_, NDG46564
‘ T

Mimulus pulsiferae A. Gray

copyright reserved

David M. Thompson (REA) 1002

K.‘-{-:'{i_,ue,-,_q;\ | "I
(* 40788 ) - ;

) )
SEnp s
ARIZONA.

S S IO . oI
7
w1 Guwnms, Joome ol iy, B Aty

Figure 3. Erythranthe floribunda variant from Williams, Coconino CoGfeene s.n., ND-Greene).



Nesom: Taxonomy of Erythranthe sect. Mimulosma 21

1. Cauline leaves basally attenuate to sessilelmessile, epetiolate, blades oblanceolate to elliptetliptic-

lanceolate, primarily palmately 3-5-nerved, sometiméh an additional 1-2 smaller lateral pairs; fruiting

pedicels 20-43 mm; corolla tube-throats 5—6 mm; fruitingceslp—8 mm
................................................................................................... Arizona/New Mexico variant

1. Cauline leaves abruptly and distinctly petiolate, dagknerally ovate with a rounded to truncate or cordate

base; mostly pinnately to subpalmately veined; fruiting gedsli5—15(-26) mm; corolkube-throats (4—)5-10

mm, fruiting CalyCes 4—7 MM ..o e Erythranthefloribunda

Collections examined of th&rythranthe floribunda variant. Arizona. Coconino Ca.
Williams, wet meadow, 6 Jul 188%reene sn. (ND-Greene 2 sheets). Pima C& end of
Baboquivari Mts., in sand along edge of Presumido Wash neard3 Aires, ca. 3000 ft, 3 Apr 1966,
Mason 2559 (ARIZ). Santa Cruz CoMeadow Hills Country Club, 4.5 mi N of Nogales, wet soil in
marsh, [ca. 3900 ft,] 5 May 196€rutchfield 1460 (LL); Santa Rita Mts., 4500 ft, 17 Apr 1903,
Thornber 505 (UC). New Mexico. Hidalgo Co. 30 mi S of Animas, edges of ponds near Gray's
Ranch and sandy banks of Animas Creek, 5000 ft, 19 Jun T8F&n s.n. (NMC). Peloncillo Mts.,
Clanton Draw, 3.0 mi E of the [Coronado] National Foresside property line, 5480 ft, annual at
edge of stream, 9 May 200R.D. Worthington 32511 (NMC, SRSC, UNM, UTEP).

Previous tentative identifications on the three Hidalgar®p sheets includéMimulus
floribundus, M. "probably floribundus,” M. primuloides, and M. rubellus. Similar ambiguity in
identification of New Mexico collections recently confiechasErythranthe suksdorfii was noted by
Keller (2010), but the New Mexico distribution of this specieaasth of Hidalgo County and the
collections cited by Keller seem securely identifiedEasuksdorfii (fide Phil Tonne, UNM).

A collection from southwestern Mexico is similar Eoythranthe floribunda but it is far-
disjunct from other populations of that species, complgtebgtrate, and has very short pedicels:
Jalisco. W of San Sebastian, Hacienda del Ototal, wet samstkredm bottom, 1500 nMexia 1853
(UC). Fig. 4. It perhaps belongs with plants named ytlizan asviimulus pubescens, which may
prove to be a distinct species.

Mimulus pubescens Bentham, Prodr. (DC.) 10: 372. 1833.yPE: MEXICO. Jalisco. "In Mexico
prope Talisco,"Beechey s.n. (holotype: K, photo MO!). The only information on the
specimen is "Mexico, Beechey." See comments below.
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FLORA OF MEXICO

e Yyes Mexia. No. 1853 Moren 9, 1927

wimulus f£loribuadus, Louzl.
— debi—ohandl,

Stata of Jalisco

H. 0f Sau Schasgbian. Alt. 150
lgedenda del Outotal. Arroy
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Vet sand of stream bot.om,

Progtrale.
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Det.: R. Meinke (0SC) 5 Hovember 1987 (2

i, pale yellow; petals decliducug.

Figure 4. Erythranthe from Jalisco, Mexico. Possibly what Bentham mdanilimulus pubescens
Benth. See comments below.
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15. Erythranthe austrolatidens Nesom,sp. nov. TYPE: MEXICO. Baja California Sur. Sierra
Guadalupe, W of Mulege, W side of the mountain range, wecaiiRancho El Tule, E of San
Martin and La Vinorama, 26° 81' N, 112° 72" W, rocky volcanic satestwithLysiloma
candida, Opuntia cholla, Pachycereus pringlei, ca. 260 m, 26 Apr 199&ebman 5170 (SD!).

Similar toErythranthe latidens in its annual duration, fibrous roots, yellow, cleistogasi
autogamous flowers, sessile leaves, tubular campanulatesalyth 5 equal, deltate lobes; different
in its short villous-glandular vestiture of stems, leapeslicels, and calyces, petiolate proximal
leaves, consistently serrulate-denticulate leaf margmserally smaller fruiting calyces, and disjunct
geography in Baja California Sur.

Additional collections examinedVIEX1CO. Baja California Sur. Mpio. Comondu, La
Laguna, al norte de San José de Comondu, matorral sarcabéiim, 26° 06' 48.2" N, 111° 46
38.2" W, 14 Mar 2002Dominguez L. 3136 (ARIZ-2 sheets, SD). Mpio. Comondu, Sierra La
Giganta, Llanos de San Julio, 5 km al E de San José der@armmatorral xerdéfilo, 432 m, 19 Feb
2003,Dominguez L. 3399 (ARIZ). Mpio. de La Paz, Mison de Los Dolores, 3 kns¥ del Rancho
Los Dolores, 25° 03' 20.8" N, 110° 53' 28.1" W, matorral xer@bom, 15 Mar 2003pominguez L.
3448 (SD).

Annuals, fibrous-rooted.Stems terete, 6—-22 cm, nodes 3-5, branched mostly at the base,
erect to erect-ascendin@tems, leaves, pedicels, and calyces short-villous-glandular with gland-
tipped hairs 0.1-1.0 mm, without eglandular hairsaves basal and cauline, basal often deciduous
by flowering, largest at base or near midstem, cauliagdsl ovate to elliptic or obovate, 5-25 x 2-11
mm, basal blades to 30 mm long, 15 mm wide, palmately 3—6-veaified,suprabasal, margins
consistently serrulate-mucronulate to -denticulate, (2—)deth per side, apex sharply acute, base
acute to cuneate, basal and lower cauline petiolate wiitlggefi—6 mm.Flowers 5-13, from basal
to distal nodes Fruiting calyces tubular-campanulate, ovoid-ellipsoid, 5 angled, greenish with
purple ribs, 8-9 mm x 3-5 mm, slightly inflated, lobes subequkitdeounded, apex apiculate,
margins weakly ciliate Fruiting pedicels 5-30 mm. Corallas yellow, apparently without red
markings, tube-throats cylindric, 7-8 mm, exserted 2(-3) eyorimd calyx margin, limbs nearly
actinomorphic, barely widened, lobes obovate, apices rourftghes glabrous. Anthers glabrous.
Capsules 4-6 mm, oblong to oblong-obovoid, stipitate. Map 3.

Flowering (Jan—)Feb—Apr. Xeric shrubland; ca. 100-250 m; Baj#ornia Sur.

Erythranthe augtrolatidens is similar toE. latidens in its overall aspect, but the differences in
vestiture and leaf margins and base are readily apparéese plants have mostly been identified as
E. floribunda, to which it may be most closely related, but typicafl&ibunda occurs all the way
south in Baja California to the Cape Region. The new epesidirectly contrasted with both in the
couplets below.

1. Vestiture villous-glandular, hairs 0.1-1.0 mm; basdllawer cauline leaves petiolate; margins consistentl
serrulate-mucronulate to serrulate-denticulate, (2—)4—6 teesidee fruiting calyces 8—-9 mm x 3-5 mm
..................................................................................................... Erythranthe austrolatidens
1. Vestiture stipitate glandular, hairs 0.1-0.3 mmiealles sessile; margins entire or barely mucronuate t
shallowly dentate-mucronulate; fruiting calyces 8—12 ma& mm ...........cccceeeeeeeenns Erythranthe latidens

1. Medial to distal cauline leaves sessile; stemg &wemrect-ascending, mostly branched at the base
..................................................................................................... Erythranthe austrolatidens

1. All leaves petiolate; erect to decumbent, sometpnesumbent-trailing, branching at proximal to distal

(100 [PPSR Erythranthe floribunda
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16. Erythranthe geniculata (Greene) Nesom, Phytoneuron 2011-39: 38. 20Mimul us geniculatus
Greene, Bull. Calif. Acad. Sci. 1: 280. 188Blimulus floribundus var. geniculatus (Greene)
A.L. Grant, Ann. Missouri Bot. Gard. 11: 220. 192FypPE: USA. California. Kern Co.:
Tehachapi, 1884\rs. Curran s.n. (holotype: CAS, fragment CAS 290198, fragment MO!;
isotype: US digital image!). The CAS website provides thfsrmation: "Probably the
holotype was lost in the 1906 fire. This [CAS 290198] is a fraroethat HT, returned by
Pennell." The MO label (ex CAS) has handwritten "Patheftype."

Mimulus dudleyi A.L. Grant, Ann. Missouri Bot. Gard. 11: 23%3924. TypPe: USA. California.
Tulare Co.: rocky cliffs E of the Tule River, 27 Mar 18%V.R. Dudley s.n. (holotype: DS
digital image!).

Annuals, fibrous-rooted or filiform-taprootedStems ascending to decumbent or prostrate,
5-60 cm, simple to diffusely branche&tems and pedicels moderately villous with multicellular
eglandular hairs 0.8—2 mm and stipitate-glandular hairs 0.1nth3 L eaves basal and cauline or
basal mostly deciduous by flowering, blades broadly ovat#igticcovate to triangular, 8—35 x 5—-30
mm, pinnately to subpinnately veined, margins serrate dattewith 3—10 teeth per side, apex acute
to obtuse or rounded, base cuneate to rounded or subcqrdtitdes 2—-10(-35) mm.Fruiting
calyces campanulate-cylindric, (5-)6—8 mm, weakly inflated, ridged-@mhgled-spotted, sparsely to
moderately villous-glandular, lobes subequal, 1-3 mm, delbatertrowly triangular or triangular-
acuminate, usually apiculate or indurate, suberect to spoeaglturving, ciliate. Fruiting pedicels
12-26(-55) mm.Corollas yellow, red-spotted in throat, spots concentrated ooiinéng coalescent
into a somewhat discrete blotch at the base of eadted tower lobes and sometimes the 2 upper as
well, tube-throats cylindric, 9-11 mm, limbs strongly to kigdilabiate, expanded 8-14 mm across
(pressed).Styles glabrous. Anthers glabrous. Capsules obovoid to elliptic, 4-6(—7) mm. 2n = 32
(reported asMimulus dudleyi; Heckard 4003, UC). Figs. 5and 6. Map 8.

Flowering (Mar—)Apr—Jul. Granite crevices, canyon sloped, talus, crevices in volcanic
outcrops (Butte and Tulare cos.), edge of boulders, roadsidegy sandy soil, sandy water edges,
gravelly soil and creek bottoms; 200—900(-1200) m; Calif.

Only a single collection oErythranthe geniculata has been seen in the current study from
each of Butte and Stanislaus counties: Butte Slorth Table Mt., ca. 7 mi N of Oroville, face of
basal cliffs on the S side of a small stream, ca. 100 yafsti® fence, ca. 1 mi NW of the parking
area, cow chute, and Cherokee Road, basalt grassland, 12M#y 2006,Ahart 12,563 (UC).
Stanislaus Co.along Hwy 132 ca. 200 yards E of Basso Bridge, 2 mi SWaofGkange, wet soil
beside pond, 27 May 1968llen 355 (DAV).

Erythranthe geniculata, like E. arenaria, has recently been treated as synonymous Ruith
floribunda. The latter, however, has much smaller corollas sraliiogamous, while the flowers of
E. geniculata andE. arenaria are larger, chasmogamous, and allogamous. In theairagscription
of Mimulus geniculatus, Greene noted that it had corollas twice the siz&ofloribundus. The
anther pairs oE. geniculata andE. arenaria are at different levels and the stigma is slightly above
the upper anther pair, while i floribunda both anther pairs and the stigma are at the same level.

Erythranthe geniculata, E. arenaria, andE. norrisii constitute a group of apparently closely
related species endemic along the Sierra Nevada. ¥ b@ate-petiolate leaves (only the basal are
sometimes ovate ifE. arenaria) with pinnate to subpinnate venation. The more widespEead
floribunda, which is part of the group, also is similar but the¢hendemics have larger corollas with
the tube-throats exserted at greater length beyond fihermargin.
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Flgure 5. Erythranthe geniculata. Granite- Woody Rd., Kern Co., Callfornla Photo berEgger

3 April 2010.
"; ) '\7"‘9‘ =

a

Figure 6. Erythranthe geniculata. Indian Wells Canyon, Kern Co., California. Phota\@omi
Fraga, 15 April 2011
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17. Erythranthe norrisii (Heckard & Shevock) Nesom, Phytoneuron 2012-39: 39. 204i2nulus
norrisii Heckard & Shevock, Madrofio 32: 179. 198bYPE: USA. California. Tulare Co.:
Comb Rocks above Washburn Cove, 2 mi N of Three Rivers, 2800Mgy11983,L.L.
Norris 389 (holotype: JEPS!; isotypes: CAS, FSC, K, MO, NY t#igimage!, RSA).

Annuals, fibrous-rooted or filiform-taprootedStems ascending to erect-ascending, 2—15(—
25) cm, commonly branched from lower nod&ems andpedicels villous-glandular. L eaves basal
and cauline, blades elliptic to elliptic-obovate, 20-35 mm x 10-2Q B¥h-palmately veined,
sometimes with 1-3 distal vein pairs diverging pinnately, sesfaminutely villous-glandular,
margins subentire to distally denticulate, apex acutétuse, base mostly attenuate, petioles 5-10(—
15) mm. Fruiting calyces campanulate, 4—6 mm, weakly inflated, villous-glandular adelbetween
rounded and thickened ribs, lobes subequal, 1.5-2 mm, linear-obloaldng-lanceolate with
rounded to blunt apices, often incurved, villousruiting pedicels 20-35(-50) mm, villous-
glandular. Corallas yellow with a prominent maroon blotch at the base of ealoé &nd white patch
at the 2 sinus bases of the lower lip, weakly bilabiategalar, sometimes nearly rotate, tube-throats
cylindric-funnelform, 12-16 mm, limbs bilabiate, expanded 15-30 mrmes¢pd), lobes oblong-
obovate to obicular-obovate, apex rounded-trunc&tgles glabrous. Anthers glabrous. Capsules
narrowly ovoid, 4—6 mm, often slightly exsertezh = 32. Map 8.

Flowering Mar—May. Steep marble outcrops in soil pocketsss covered marble and
guartzite ledges, cracks, fractures, and weathered,fabamise chaparral or blue oak woodland,;
300—-1300 m; Calif. (Tulare and Fresno counties).

Erythranthe norrisii is known only from the Kaweah River drainage and most popuofati
are in Sequoia National Park. The species is claraetl by its short-petiolate leaves with attenuate
bases, very large corollas with red blotches at the bagach lobe and two white patches on the
lower lip, very short, purple-dotted calyces with rounded-thicteries and with linear-oblong lobes
incurved in fruit. The capsules often extend beyond the apée ohature calyces.

Species of Asia.

18. Erythranthe stolonifera (Novopokr.) Nesom, Phytoneuron 2012-39: 39. 201Rlimulus
stolonifer Novopokr., Bot. Mater. Gerb. Bot. Inst. Komarova Akdlduk S.S.S.R. 11: 158
[with Latin] and 155 [Russian only]. 1949TYPE. RUSSIA. Province Primoskaja, sinus
Nachtau [Gulf of Nakhtau], 28 Jun 19Tessulavi 1599 (holotype: LE).

Erythranthe stolonifera (Fig. 6) is endemic to the Ussuri region of Russia (Cape pigon
Gulf of Nakhtau, Nelka Bay, fide Novopokrovsky 1949), a coassdénsion that is essentially
opposite the islands of Sakhalin (Russia) and Hokkaido (Japandered on the west by northeastern
China and on the south by North Korea. Plants produce prasirstems rooting at the nodes and
arising from a system of lignescent rhizomes. As notetienprotologue, the plants also produce
distally small-leaved runners from basal cauline nodes. Thwespis characterized by glandular-
villous vestiture, essentially ovate, petiolate, pinnatelysubpinnately veined leaves with dentate
margins, long pedicels, and yellow corollas with infundibuldretthroats . It seems likely that its
closest relative is the North Americ&nythranthe moschata group €. moschata, E. moniliformis, E.
inodora).
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Excluded species.

Erythranthe bridgesii (Benth.) Nesom (Phytoneuron 2012-n: 0. 2012) was placed by Von
Bohlen (1995) in the relationship &imulus moschatus and M. floribundus, especially based on
similarities in pollen morphology and perhaps with a tassumption that it was related kb.
moschatus. The placement of. bridgesii within sect. Mimulosma, however, is problematic,
especially in view of its glabrous vestiture, strongly paligateined leaves, and truncate calyx
margins. The species is tentatively placed as a cotsihedisjunct member oErythranthe sect.
Snopithecus (Barker et al. 2012), with which it shares glabrous vestitsessile, palmately veined
leaves, calyces with shallowly lobed to subtruncate mgrgind broadly spreading, nearly regular
corolla limbs.
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Map 1.Erythranthe jungermannoides, E. washingtonensis, E. hymenophylla, E. ampliata, andE.
patula.
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Map 5. Erythranthe inodora.
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Map 7. Distribution oErythranthe floribunda. Inset show disjunct distribution in Arkansas. Dotted
circles in Arizona and New Mexico are variant diseass text. The distribution in Baja California
Sur continues to the Cape Region. California records WQWEPS; Arizona and Mexico records
are from ARIZ. TEX-LL, and SD. Other records arenfrvarious sources, vouchers seen for some

but not all.
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Map 8. Erythranthe norrisii andE. geniculata.
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