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ABSTRACT

Erythranthesect.Simiolaincludes 31 species from North America north of Mexicm@ of
them also occur in MexicofE. arenicola E. arvensiskE. brachystylisE. caespitosak. calciphilg
Erythranthe charlestonensis Nesom, sp. nov.Erythranthe chinatiensis Nesom, sp. nov.E.
corallina, E. cordata E. decora E. geyerj E. glaucescensk. grandis E. guttata E. hallii, E.
inamoena E. laciniatg E. marmorata (including Mimulus whipplei, E. michiganensijs E.
microphyllg E. minor, E. nasutaE. nudataE. pardalis(includingMimulus cupriphilu}, E. parvula
Erythranthe regni Nesom, sp. nov.E. scoulerj E. thermalis E. tilingii, E. unimaculata andE.
utahensis Seven additional speciekrythranthe brevinasuta Nesom, sp. nov.E. dentiloba
Erythranthe lagunensis Nesom, sp. novE. madrensisk. pallens E. pennellij andErythranthe
visibilis Nesom, sp. nov., are endemic to Mexico, wikileglabrata sensu stricto occurs only in
Mexico, Central America, and South Americ&rythranthegeyeri E. inamoenaandE. utahensis
have previously been treated with¥h glabratus The species are divided into 6 informal groups,
several including subgroups. Provided here are a key to spaalescription and distribution map
for each species, and details of typification for rdimes, including synonyms. Lectotypes are
designated forMimulus bakeriGandoger and ten taxa named by E.L. Gredhearvensis M.
implexus M. lucens M. scoulerivar. caespitosusM. puberulus Mimulus guttatusvar. grandis M.
guttatusvar.insignis M. marmoratusM. longulus andM. subreniformis
KEY WORDS: Mimulus sect.Simiolus Mimulus guttatusErythranthe sect. Simiolg Erythranthe
guttatg Erythrantheglabrata

The species dErythranthesect.Simiolaconstitute a distinctive group in vegetative and floral
morphology (Grant 1924) and in pollen morphology (Argue 1980). d&ddde data indicate that the
group is monophyletic (Beardsley et al. 2004) though relatiestyspecies have been sampled. The
species have previously been treatedaaulus sect.Simiolus(see rationale for altered taxonomic
concepts and nomenclature in Barker et al. 2012). The préséntsovides a taxonomic account of
this group that differs substantially from most previousson&€he one closest in concept is that of
Pennell (1951).

A number of the species of se&imiola currently serve as experimental organisms for
various laboratories studying evolutionary processes (Duelagh 2005; Wu et al. 2008; and see
further comments below), and se8tmiolawas the object of intensive investigation from about 1950
until the 1990s by R.K. Vickery and his students, who made kdedof chromosome counts and
interspecific and infraspecific crosses and from thds& drew corresponding inferences about
isolating mechanisms. Vickery, however, never provided a systheat correlated taxonomic
concepts with data from biological studies and his only incuigimnformal taxonomy involved the
naming of several Mexican species. In what mightdisicered a summary of his studies (1978), he
noted thatMimulus guttatuss "highly polytypic which has led many authors to propose @ne
another of its forms as distinct species or varietieBe segregant taxa include such distinct species
asM. glaucescendM. laciniatus M. nasutusM. platycalyx and at least 20 other less clear-cut forms
(Grant 1924; Pennell 1951)."
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Because of ambiguous identifications and an emphaspemies concepts defined primarily
by crossing relationships, many of Vickery's studies arécditfto interpret. Further, many of his
evolutionary scenarios were predicated on a priori concépgdationship that are not supported here.

Various botanists have studied the systematics of Sactiolg including Grant (1924),
Campbell (1950), and Pennell (1935, 1947) and parts of the groupbbaneconsidered in floristic
treatments. Taxonomic assessments, however, have bésplesan the ways they apportioned the
variation and today there is little agreement on anytlexaept for the status of a few seemingly
clearly defined and mostly narrowly endemic spedieglaucescen<. laciniatg E. michiganensis
andE. nudata Erythrantheglabrata, E. guttata andE. tilingii are generally recognized, but varieties
and subspecies have been recognized within each and tlseledra no agreement on patterns of
variation or infraspecific nomenclature. Many superflunases have been proposed for variants
within sect.Simiola and significant disagreement exists in the placementasfynmames even as
synonyms. Beardsley et al. (2004) remarked that "the sp®aikisig up this section display a high
degree of environmental plasticity," which is generally tiugt, such observations are likely also
based in part on morphological variation across moredharspecies.

Grant (1924) recognized 10 speciesMimulus sect.Simiolusin North America (including
extra-California regions) and 8 varieties (3 Mh tilingii, 5 in M. guttatug. Campbell (1950)
recognized 4 species (excludiMy glabratug and dividedM. guttatusinto 4 varieties. In the only
broad treatment to recognize more narrowly defined visii&ennell (1951) treated 20 species in sect.
Simiolus including M. guttatuswith 4 varieties. For California, Munz (1959) recogniZedpecies
(includingM. guttatuswith 4 subspecies) and Thompson (1993) in the Jepson Manual —noghe
recent overview oMimulus sect. Simiolus— recognized only 5 specieMimulus guttatuswas
described by Thompson (1993, p. 1043) as "Exceedingly complex; locdapops may be unique
but their forms intergrade over geog or elevation; variaatdistinguished here." Thompson even
reached across traditional boundaries to incMdglabratusvar. utahensisas a synonym within his
broadly interpretedl. guttatus

Mimulus as a model study organism

Evolutionary studies idMimulus have emphasized isolating mechanisms and differentiation
that can be documented at populational levels and small génigiscales. Evidence for the species
status oMimulus michiganensi@Posto & Prather 2003) amd. cupriphilus(Macnair 1989; Macnair
& Cumbes 1989) has been provided along this avenue, and othegategr especially from withivi.
guttatus in the broad sense, have been similarly recognized, thaisghlly more tentatively.
Evidence from biological studies suggests that isolating méana among these plants are readily
developed in local populations, thus it seems reasonallegsatas a working assumption, that some
of such formally named variants might indeed be juilfi recognized at specific rank.

Darwin's investigation (1876) of inbreeding depression and devetipoheself-fertility in
Mimulus luteud.. was the forerunner of monkeyflower biology. More recéndiss of evolutionary
processes have centered primarily on populations identsiegly asMimulus guttatus(usually
without varietal designation or formal qualification) arsdMimulus nasutuge.g., Kiang & Hamrick
1978; Sweigart & Willis 2003; Hall et al. 2006; Martin & WillZ007, 2010; Swiegart et al. 2008;
Wu et al. 2010). The California endemhds glaucescendM. laciniatus andM. nudatus which are
generally recognized in floristic accounts, also haveetiomes been included as well as a few other
taxa that are often treated as synonyms in these kindstailed studies, e.gM. caespitosusM.
cupriphilus M. micranthus M. platycalyx andM. guttatusvar. depauperutuge.g., Macnair 1989;
Macnair & Cumbes 1989; Ritland 1989; Ritland & Ritland 1989; feen& Ritland 1992; Carr &
Dudash 1996; Awadalla & Ritland 1997; Lin & Ritland 1997; Fens&teCarr 1997; Ritland &
LeBlanc 2004).
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The basis on which taxa in these evolutionary studies Iheee identified has rarely if ever
been specified. Fenster and Carr (1997) referred to ModzKeck (1968) for the identification of
Mimulus micranthus Ritland & Ritland (1989) provided line drawings of taxs guides to the
identity of the experimental plants (these drawings do stomve diagnostic features, but that of
Mimulus nasutushows large, chasmogamous, long-styled flowers, which elydeet of some other
species). Sweigart and Willis (2003) noted that "taxonoolassifications were verified using
morphological characteristics as described by Abrams (19k#); the treatment contributed by
Pennell). Studies of "coastal perenialguttatus by Lowry et al. (2008) apparently refer at least in
large part (as established in pers. communication with yawiErythranthe grandiss treated in the
present overview; the contrasting "inland anridalguttatu$ apparently i€Erythranthemicrophylla
Further, although most of these kinds of studies have indiedtéghst the general localities from
which the plants were obtained, not a single one surveydeeinurrent taxonomic study has cited
vouchers in documentation.

A clearer understanding of evolutionary patterns of vanain sect.Simiolg particularly
including a knowledge of what discrete entities actuallgtexsurely would be valuable as these
plants are being used in evolutionary studies in variousitatiee USA and elsewhere (Phytozome
2011; mimulusevolution.org 2011; Mimulus Community 2011). Even with thesbaaxonomic
background, a group of these researchers recently receifieel million dollar grant (NSF 2003) to
study how new species arise by elucidating the moleculatigdyasis of speciation mechanisms,
concentrating oMimulus guttatusandM. nasutug(sect.Simiolug andM. lewisii andM. cardinalis
(sect.Erythranthg.

Mimulusis used as a study organism because it provides "anemtcglstem for determining
the genetic and genomic basis of adaptation and speciatiwh,[irmMimulug "the integration of
ecology and genetics with bioinformatics and genome technologssagfeat promise for exploring
the mechanistic basis of adaptive evolution and the genetipeafton” (Wu et al. 2008). As noted
by Phytozome (2011)Mimulusis uniquely suited for ecological and evolutionary studexsabse of
its tremendous range of floral morphology (and associatethgtolis), mating systems (selfing to
outcrossing), growth forms (annual herbs to perennial woodpshirand habitat preference (desert
to riparian to aquatic)."

As overstated by Phytozome, however, at least as regectdSimiolg "Unlike most plant
genetic model systems, the ecologyMimulusis known in great detail." Contrasting observations
have been made. Meinke (1995, p. 7) referred to all populatiosecafSimiolain the Columbia
River Basin of Oregon and Washington simply as teriulus guttatuvlimulus nasutusecotype
complex,” noting that "Various ecotypes Mf guttatusoccur throughout the entire CRB at most
elevations and in virtually all mesic to aquatic habitaélow high montane.”" Lowry and Willis
(2010, p. 11) noted that "THé. guttatusspecies complex occurs across western North Ameriea as
mosaic of patchily distributed annual and perennial populatidhgvolutionary patterns and species
boundaries are not known, then the "ecology" surely cannot be kncavmeaningful way. While it
is clear, for example, thlimulus pardalisandM. nudatusare adapted to serpentine substrates and
are mostly restricted to them, hardly any generatimagibout the ecology ®fl. guttatus(in the broad
sense of the authors noted above) can be made exceps tl@ationship with the environment may
differ greatly from one population to the next.
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Phylogenetic hypotheses for the species of sect. Simiola

Little is known about phylogenetic relationships among entifidsrgthranthesect.Simiola
The molecular analysis by Beardsley et al. (2004) inclunldg a few North American species:
Mimulus dentilobugprobablyE. parvulaas identified here)Mimulus glabratugprobably the same
as identified here)Mimulus glaucescensMimulus guttatus(sensu lato, otherwise unspecified),
Mimulus micranthugan ambiguous identificationMimulus nudatusMimulus tilingii (sensu lato),
Mimulus wiensii(presumabl\E. madrensigs identified here), arldimulus yecorensi¢E. pallensas
identified here) and concluded essentially that "thatikaly low genetic distances amongst taxa
indicate that this clade is relatively young and tlatdanstituent species are very closely related."

A study by Sweigart and Willis (2003) was aimed in partatmvan understanding of
relationships among a small group of species. The aushonpled various numbers of individuals
from "39 Mimulus guttatusand 21M. nasutuspopulations" as well as a few others (as identified in
the study) ofM. laciniatus M. nudatus M. platycalyx andM. tilingii. DNA sequence variation at
two nuclear loci was examined, the analysis shown in ghber-joining tree for each of the genes
(Fig. 2, mCYCA; Fig. 3,mAP3). Nearly identical trees were shown by Sweiga#l.ef2008), with
the addition of tetraploid populations. A fuller phylogenetiaigadf these studies, however, perhaps
awaits a reanalysis of the data based on accuratdfichian of the populations sampled. A
subjective interpretation is offered here, based on the gaugrimcations of the sample populations,
cross-references between populations included in the stndygross-references by acronym to some
of the same populations included in other studies from tifies V&lb.

* Five populations oErythranthe grandishow as a phylogenetically coherent group in Fig. 3.
* The middle, unresolved cluster of populations in Fig. babty represents. microphylla

* The upper, weakly monophyletic cluster/clade ("66") in Rigorobably is mostlfE. guttataapparently
intermixed with a few populations &. microphylla suggesting that introgression may be occurring (or
that misidentifications are involved).

* Populations identified aBrythranthe nasutgFigs. 2 and 3) show as strongly monophyleiecythranthe
laciniata clusters withE. nasutain Fig. 2 but not in Fig. 3. Populations identified Easnasutawith
"divergent sequences" are perhaps misidentificatios aficrophylla hybrids/ introgressants between
E. nasutaandE. microphylla or some of each.

* The population of Mimulus platycalyk (Douglas Co., Oregon) does not cluster in Fig. 2 with @i
Erythranthe grandisg. microphylla E. guttata or E. nasuta It perhaps i€. arvensisas identified in
the current account, as Sweigart and Willis refdvitglatycalyx(= Erythranthemicrophyllg as "highly
selfing” (which it is not, buErythranthearvensisis).

Assumptions or hypotheses in a number of the evolutiortadies regarding progenitor-
derivative relationships (particularly that one or anothpmces is directly derived frorlimulus
guttatug, sister relationships, or any other kind of relationstmmwng taxa of secBimiolahave been
largely or completely speculative or else based on unweadassumptions. It has commonly been
assumed (explicitly and implicitly) thd¥l. guttatusis a primitive element of the section. This
perhaps has been based on its relatively wide geographic, naige variability, and perhaps its
apparent perennial duration, but none of these justifies thenptisn. Fishman and Willis (2008, p.
803) noted thatM. guttatus[is] the putative progenitor of other taxa in the complegfénring to
Fenster and Ritland (1994). The cpDNA analysis of Fereatdr Ritland compared populations
identified as M. laciniatus M. micranthus M. nasutus (obviously misidentified, from their
illustration and description of it as herkogamous and outcrossingd)five populations d¥l. guttatus
(surely misidentified at least in part, as they nobad tmost populations dfl. guttatusare annual.”).
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In their unrooted Wagner trefgl. guttatusappears as terminal taxon on four separate branches and on
one of the branches it is indistinguishable frieimnasutus The study concluded thikt. micranthus
andM. laciniatusevolved from diffent ancestors, which probably is true,nfouvouchers were cited

and the small number of taxa and the misidentificatiender their study hardly meaningful.

Evolutionary processes and relationships

Many generalizations have been made about evolution withinhalssbeen presumed to be a
single species. Hall and Willis (2006) documented "divergemtral selection for flowering time
and local adaptation between two distinct populationsliofulus guttatus These two populations
("DUN" and "IM") are identified here with some certgirtsErythranthe grandi@ndE. microphylla
It is fair to say that these two species are "locadlgpted” in the sense that their flowering time tracks
conditions of moisture availability under which each grows, feowlering time may have been a
significant factor in the evolutionary divergence of the clazfeshich two entities are members, but
E. grandisandE. microphyllaare not each other's closest relative in the hypotleésigationships
proposed below — they almost certainly arose from separmgtstors. Hall and Willis noted (p.
2474-2475) that "The extent to which local adaptation via flowdiing divergence contributes to
incipient ecological isolation or even speciation ambhguttatuspopulations is yet unknown, but
our results suggest that it may be substantial. Under sttemario, much of the tremendous
phenotypic diversity within this taxonomic specieMithulus guttatuy is either directly caused or
indirectly maintained by divergent, habitat dependent nasetattion." At least in this instance, the
distinction betweeik. grandisandE. microphyllaappears to be indirectly maintained.

In a study using the same two populations (DUN and IM)] elakl. (2006) posed this
guestion: "Does life history divergence between these tyaolptions have a genetic basis or is it
completely environmentally dependent?” In the same pergpext in the Hall and Willis (2006)
study, the question seems to be immediately answeregecbygnition that each population belongs to
a different species and clade.

In the hypothesis here, the closest relativdsrgthranthe grandisincludingE. guttatasensu
stricto, share an essentially similar flowering regiamd may occur in similar habitats. The same is
true for E. microphyllaand its closest relatives. This may help explain teshat Hall et al. (2010)
found surprising, i.e., that local adaptation in the sawe populations of these species (DEN-
grandis and IME. microphyllg is largely controlled by non-overlapping loci and that veati
genotypes were not uniformly locally adaptive. The pertspe of still other studies using the DUN
and IM populations (e.g., Arathi et al. 2002; Baker & DiggD11) may also be altered with the
recognition that non-sister species are involved.

Other generalizations have been made about evolution witbioaally construedimulus
guttatus For example, Lowry et al. (2008) concluded that "the caast inland populations
collectively comprise distinct ecological races [Mimulus guttatup and that "adaptations to
widespread habitats can lead to the formation of reproailigtisolated species.” Again, what they
considered ecological races are here regarded as distnesister specie€(ythranthegrandisand
E. microphyllg.

Lowry and Willis (2010) observed that a chromosomal inversiopnpaiphism contributes
to "adaptive divergence and reproductive isolation between ammdhlperennial ecotypes" of
Mimulus guttatus Most of the study populations were the perenBigthranthe grandisand the
annualE. microphylla(including the DUN and IM populations noted above). As integprét the
present study, northernmost coastal perennial populaticdd8,(BSG, BOB) and inland perennial
populations (ANR, BOG, FAL, QNT) in the Lowry and Willisugy probably wer&. guttata(in the
narrowed sense). One populatiorEofnasuta(SF), an inland annual, was included. They found that
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all annual populations had one inversion arrangement whileeghpials had another, suggesting to
them that the distribution of the two arrangements is "atfiumof the availability of soil moisture
during summer months."

In a simpler perspective, in the Lowry and Willis stuttg distribution of the inversion
arrangements is explained by common ancestry. Their stsly not contradict a morphologically-
based hypothesis that their "ecotypes" are insteadrlbefiresented as four species and that among
the four, the annualdlimulus microphyllusndM. nasutusare related as a pair and the perenmials
grandis and M. guttatusare related as a pair. The data are better firstpregted outside of the
assumption that all populations involved were of a single epeci

Especially with the increased number of speciesent. Simiolarecognized in the present
study and different criteria for their identification, hylpeses of relationship should be reassessed
based on objective criteria, and conclusions and geneiatigain evolutionary studies should be
reconsidered.

Duration and environmental modification

Species oErythranthesect.Simiolaare commonly described as "perennial” or "annual” but
what is meant by those descriptors is rarely expliChe nature of the plant base at least sometimes
appears to underlie the interpretation — perenmadgluce rhizomes or stolons and annusis
consistently fibrous-rooted or slenderly taprooted. Oshift in "annual/perennial life-history” in
some cases appears to nearly equated with timing of flogvéran Kleunen 2007; Lowry & Willis
2010). Morphological features and timing of flowering assediavith duration are closely tied to
the adoption of narrower species concepts in the present study

Mimulus guttatudias been described as variable in duration.

"Plants annual and fibrous-rooted, or perennial by stout stotumly rarely perennial from
well-developed rhizomes, very variable in stature amgryisometimes dwarf and small-
leaved, sometimes robust and nearly a meter high, ahdheteaf blades up to nearly 1 dm
long" Cronquist (1959, p. 344-345).

Vickery (1973) distinguished "obligate annual forms" and "obigeerennial forms" oM.
guttatus He also (1974) characterized the species as comprisiogitative perennial or
obligate annual plants.”

"While many inland populations dfl. guttatusare annual, numerous inland perennial
populations are found in areas of year-round soil moistureh as on the edge of lakes or in
rivers, hot springs, and alpine habitats (Lowry & VEiB010, p. 4).

Others have viewell. guttatusas perennial in duration.

"Mimulus guttatuss a riparian species which maintains its populatiorgels by long life
span and by growing profuse stolons as propagules in néiiegig 1973).

Variation in duration withinMimulus guttatushas been described as occurring among
"ecotypes” (e.g., Meinke 1995; Lowry & Willis 2010), "ecomapfiWu et al. 2007), or "ecological
races" (e.g., Lowry et al. 2008; Lowry & Willis 2010), andcommonly has been attributed to
phenotypic response to environmental variation, for exampdesasibed below.

"This species is the most common and the most polymoin the genus. It varies greatly
with environmental conditions, especially in relatianthe size of the stem, leaves, and
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flowers. ... The varietgrandisof Greene is therefore considered to be a direct respin
environment, the size of the parts being dependent@m@rnount of water available or on
the vitality of the plant'(Grant 1924, p. 169).

Dole (1992) characterized sites themselves as "perenmpiatSigtently wet) or "annual”
(summer drying). "Plants [d¥l. guttatu$ in annual sites die each summer due to lack of
moisture (although they are occasionally facultativepaials, Vickery 1959), while those
in perennial sites usually persist through the summer mgofall rainy season, hence
continuing growth and reproduction (J. Dole, unpublished) d4fole 1992, p. 651).

"In its native range where moisture is seasonally epradyér guttatusacts as a common
annual. However, in areas where water is continuousiyladole particularly in coastal
areas, perennial individuals can be found (Dudash et al. R0GB).

Using the number of stolons per plant as a possibnsg to varying conditions of water
availability, Murren et al. (2006) observed "significafagticity to water availability, with
generally taller plants, larger stem diameters, lowaf perimeter to area ratios, and greater
stolon and sexual production in our wet treatment” (pp. 2599-260@y noted that stolons
were produced later in the season, "consistent with ivest is the field where plants have a
longer flowering season” (p. 2600).

Van Kleunen (2007) regarded his study as documentation of e&laptolution in life
history traits, which he viewed as "plastic," connecigth duration within the single
speciedM. guttatus He compared "plants dMimulus guttaturiginating from temporarily
wet populations where the species has an enforced alifeugycle” with "plants from
permanently wet populations where the species has a [@néercycle” and found that the
annuals invested significantly more in sexual reproducaom significantly less in
vegetative reproduction, concluding that "natural wagedonditions ... determine the life
span of the species.”

"Members of the sectioBimiolusare hydrophilic plants growing by springs, bogs, lakes and
small streamsMimulus guttatuswill grow in such habitats either as an annual, partigularl
is water is seasonal, or as a perennial where consliioe suitable. In some more arid
places it also grows as a small unbranched annual \Wieea is a lack of competition from
better adapted species. This form flowers more quidikdy tconspecifics in a damper
environment, and dies after producing only a few fl@i@acnair 1989, p. 3).

Macnair, in the same publication (1989), noted that the durafisome species is genetically
constrained.

Mimulus guttatusM. nasutusM. cupriphilus M. nudatus andM. laciniatus"are probably
functional annuals in many Californian populations. HoweuénVa guttatuspopulations
studied have been only facultatively annual since in theshytause they will normally
survive flowering. This is also true 8. nasutus Although Vickery (1964) and Kiang
(1973) describe this species as an annual, | have been aidéntain it as a perennial. The
other three species appear to be obligate annuals. Sia@ntiual/perennial distinction
represents a fundamental difference in plant reprodusidlegy, this difference betweevi.
cupriphilus [annual] andM. guttatus[perennial] is of considerable importance" (Macnair
1989, p. 11). [Author's notéd. cupriphilus M. laciniatus M. nudatus andM. nasutus
always are fibrous-rooted, never producing rhizomes @rg®r rooting at basal nodes.]

Hall et al. (2006) made a similar observation about "inlamtbal Mimulus guttatu$ (presumably
identified asErythranthe microphyllan the current study).
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"Plants from these populations are facultative annualsalseasonally dry environmental
conditions, and they can be maintained indefinitelyamdard greenhouse conditions™ (p.
1831).

Presumably the fibrous-rooted plants maintained as "petébgidacnair and by Hall et al. did not

develop rhizomes or stolons, thus the biological nature of exisnded duration would not be
homologous with that dE. guttata It would be interesting to know if the potentialtbfmicrophylla

to be maintained "indefinitely" in the greenhouse also isdoun other non-rhizomatous species of
annual duration in nature.

It may be that some plants Bfythranthe guttatasensu stricto flower before developing
rhizomes, thus appearing to be annual, but even the snfédesting plants of this species (as
regarded here) almost always have rhizomes or stolénsther, | have not encountered a single
published study that unequivocally documents the existencariaftion in duration (rhizomatous vs.
non-rhizomatous) among plants of any dviienulus species, even though such an assumption has
been made implicitly and explicitly in many studies.

In interpretation of the present study, there is a sterdi distinction between species of
fibrous-rooted or slenderly taprooted plants and speciesizimatous plants. Various population
systems of consistently fibrous-rooted or taprootedtplaan be identified by syndromes of other
morphological features and geography and are considered fstiraet evolutionary lineages, these
for the most part identified as species. Potentigbfoduction of rhizomes, as Erythranthe guttata
E. grandis and E. tilingii, for example, also appears to be genetically controlldd.is not
demonstrated, however, that rhizomes are consistentlylatedewith an ability in these herbs to
persist in nature for more than a single season. Timglesiexplicit reference to this | have
encountered in literature is this: "in perennial [Eesitly wet] sites, clones often appear several
years old (as judged upon the size of genets with many sto(@ude 1992, p. 651). By inferencg,
michiganensisapparently perennates through rhizomes as all but oite khown populations are
seed-sterile.

Ritland (1989) published observations of reproductiorEmgthranthe caespitosawhere
plants characteristically produce a mass of filiformmames: "In the winter of 1983-1984, plants left
outside in Vancouver were subject to subfreezing tempatares week. Most of the plants died
except for a small (1-2 mm) nucleus of the vegetative meriatethe tip of each of the several
branches of the plant. These small turions fragmemnted the branch very easily and in spring grew
into new plants."

Some consistently fibrous-rooted non-rhizomatous spe@é=ed to in the present study as
"annual") produce decumbent stems that characterlgticadt at the basal nodes (e.grythranthe
arvensisE. cordata E. inamoeng Whether this behavior makes them potentially simaialuration
to rhizomatous species is not known. Hn glaucescengas discussed below), which always is
fibrous-rooted, plants from at least one locality have pratile=fy runners from basal cauline nodes
— the latter should be investigated toward the possibiiay they are genetically different from the
more characteristic expression without runners. In sonmesptdE. guttata particularly in Colorado,
and in E. decora plants often produce numerous long, leafy runners from rbastalnodes,
apparently in addition to rhizomes — whether these runners stietly homologous
(developmentally) to rhizomes produced elsewhere in theespaiso is an open question.

Murren et al. (2006) used eight populations bfifiulus guttatus from Lake and Napa
counties, California, to study effects of Ca/Mg radiod water on trait expression. Through field
observations, they confirmed that all of the study popriati'senesced at the end of the season and
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ultimately acted as annuals." Plants in some of the siagylations were described as stoloniferous,
apparently indicating that stolon production is not condgligteorrelated with perennial duration.

Production of rhizomes as a primitive feature in Phrymaceay be a reasonable hypothesis,
as some basal phyletic elements (Beardsley et al. 2004erBat al. 2012) are rhizomatous or
otherwise perennial (e.gMimulus ringensand Mimulus gracilis are rhizomatous|.eucocarpus
perfoliatusand species dflemichaenaare perennial but ligneous-taprooted). On the other hand,
duration appears to be evolutionarily labile among (but not myigpecies of the family. It appears
that the woodiness and perenniality of plantDiplacus sect.Diplacus are derived from annual
ancestors and such also may be the caseucocarpusandHemichaena Rhizome production in
Erythranthe occurs in scattered species and species groups andenagrived in each of the
instances. In seckimiolg rhizomes are produced in about half of the species anel spesies may
all have arisen from annual, non-rhizomatous ancestoractint seems likely that the rhizomeskof
tilingii and those oE. guttataare not homologous.

Variation in flower size and mor phology

Corolla size in some annual speciekofthranthevaries greatly. Especially notable in sect.
SimiolaareE. arvensisE. cordata E. laciniatg andE. nasuta In these species flowers in the
smaller range are cleistogamous but even the larger flovpeoslucing short but apparently
chasmogamous corollas, are consistently autogamous irathemgements of stamens and stigma.

Plants of Erythranthe nasutavary greatly in stature and flowers of smaller plaats
accordingly reduced in scale. Some plants produce on§tad@mous flowers, and even on a single
plant short basal branches may bear numerous flowers emlsisthuch smaller than those of the
main branches. Kiang (1973, p. 229) observed that "flowers. [pAsuthare progressively reduced
in size on a plant, and after ten nodes or so on the stam, flowers often become so small
[cleistogamous] as to be inconspicuous.” Benedict (1993) ted¢@nvironmental stress resulted in
production of cleistogamous flowerskn nasuta

Species in secSimiolathat apparently produce only cleistogamous flowersEaythranthe
brachystylis E. brevinasutaE. calciphilg E. hallii, andE. visibilis Species of the section with
consistently autogamous pollination but apparently withoetstdgamous corolla forms are.
pardalis E. geyerj andE. inamoena Species with autogamous breeding and both corolla farens
E. nasutaE. laciniata E. arvensisandE. cordata

Corollas of some perennial speciesboythranthesect.Simiolaare highly variable in size.
Some of the variation irE. guttataappears to be between populations, but plants sampled by
collections often are relatively large and infrapopulatiomariation rarely is documented by
herbarium collections. Grant (1924, p. 169) observed variatigingle plants oE. guttata "In
several experiments, plants were marked early in thesedsch had corollas 3.5-4.5 cm. long; late
in the summer, flowers produced on these same plantdegsréhan half that length.” Dole (1992, p.
655) observed thaE. guttatapopulations "seemed to harbor relatively more genetic i@mian
stigma-anther distance [a common correlate of corolla Hgngs well as vegetative reproduction,
stigma curl, corolla drop, and flowering date" tHammicrophyllaandE. nasuta He speculated that
high levels of self pollination resulting from anther-stigo@ntact in one population &. guttata
might reflect introgression of selfing features frém microphyllaat the same site. [The species
identified by Dole a&. microphyllamay have been the autogamé&usarvensig

Erythranthe guttatashows wide variation among populations in corolla size anbed
stigma separation, but all appear to be essentially allogsnim nature. By growing experimental
populations ofE. guttataover five generations without pollinators, Bodbyl Romisl Kelly (2011)
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were able to induce pronounced changes in reduction of atiteasseparation and in increased
autogamous seed set. Similarly, in a populatiorEofmicrophylla Fishman and Willis (2008)
observed decreases in corolla width/length ratio aggnat-anther separation as a result of extreme
pollen limitation. And at least in some populations Eof guttata seed set in the absence of
pollinators also may occur through delayed self pollinationcei@lla abscission. "Self pollination
can occur as stamens, which are adnate to the cododlg, anthers past the stigma as the corolla
drops"” (Dole 1992, p. 651).

In the annuaErythranthe microphyllaflowers as well as plants are highly variable in.size
Dole's study (1992) suggests that variation in floral morphologhis species includes correlated
variation in biology, the smaller flowers autogamous throsiighma-anther contact prior to corolla
abscission; larger flowers have separated stigmas and sathérpresumably are allogamous. In
contrast, no unambiguous evidence of obligate autoganty. imicrophylla(in the sense of the
present study) has been observed in the present studyingtersmaller corollas. In the smaller and
narrower corollas, however, crowding of anthers and stigwan when herkogamous, may lead to a
higher incidence of self-pollination.

Lowry et al. (2012) studied "the genetic basis of variatiofivie anthocyanin phenotypes
including calyx, corolla, and leaf coloration pattethat vary within and among populations of
Mimulus guttatug concluding that variation in calyx spotting is primardontrolled from a tandem
array of threeR2R3-MYBgenes at a single major locus. They examined plants fromlowavhole
geographic range of the species (identified without qudiifinain their study advl. guttatus the
genetic analysis included plants Bfythranthe grandisand E. microphylld and found that the
spotting was nonrandomly distributed — it is "most commonha Nediterranean regions of
California [as mapped in their Fig. 3]. In the fields Wave most commonly observed calyx spotting
in populations that dry out quickly due to the onset of sumdneught in California” (p. 90).
Monthly precipitation was the climate variable most strgpmrgirrelated with the variation in spotting.
An alternative explanation, however, for the non-random geogratitbution may simply be that
the sampling of plants from California was biased towArdnicrophylla which, with its closest
relatives, has a stronger tendency to produce anthocyaniemigtmarE. guttatain the strict sense
(pers. observ.). Arealistic interpretation awaitsuaate identifications.

Chromosome numbers

Chromosome numbers have been reported for North Aaregopulations of sec®imiolain
many studies and communications (see separate listing utdeature Cited) and Vickery has made
generalizations regarding evolutionary and geographic trends. midsé common chromosome
number in the genukrythranthe 2n = 32, is indicated by the molecular-phylogenetic study by
Beardsley et al. (2004) to be the primitive one. Among sectibtige genus, the greatest variation in
chromosome number occurs in s&imiolg and 2 = 32 characterizes some of those species as well.
Many counts reported by Vickery et al. need to be ieeribecause of problems in the initial
identifications and inconsistent reporting of putative Beoiosomes.

No consistent attempt is made here to align each ofatieus chromosome counts with the
publication in which it appeared. | have, however, studiettivers for sectSimioladeposited at UT
by Vickery and students, and a number of these arewhede pertinent in the discussions.

A significant taxonomic insight from studies related tooommsome variation is the
observation that crosses between different polyploid lemetly always fail. Crosses between
different dysploid levels produce hybrids that sometimestade (Alam & Vickery 1973; Sweigart
et al. 2008) but sometimes fertile. In a review of crossatgftionships (Vickery 1974), one of two
dysploid populationsn( = 13 from New Mexico) ofErythranthe nasutavas almost completely
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genetically isolated fronM. guttatus but the othen = 13 population (from California) was more
similar ton = 14 E. nasutain its crossability. Identification of the seemingly abeat population
needs to be reassessed.

South American species

Six species oMimulus sect.Simioluswere recognized by von Bohlen (1995) as native to
Chile: (2)M. cupreusDombrain, (2M. depressu®hil., (3)M. glabratusKunth sensu lato (including
M. andicolg M. externus M. kingii, M. parviflorus M. pilosiusculus M. sylvaticus M. tener and
others), (4)M. luteusL. (including M. nummularis M. smithii, M. variegatus and others), (5M.
acaulis Phil. (= M. minimusvon Bohlen =M. nanusPhil.), and (6)M. naiandinusWatson & von
Bohlen. The species occur northward from Chile along the sAmaeColumbia and others are
recognized (Barker et al. 2012), apparently including someesented by synomyms as treated by
von Bohlen:M. andicolaKunth, M. laceratusPennell,M. parviflorus Lindl., and M. pilosiusculus
Kunth. In view of the taxonomy proposed here for the Nartterican species and the apparent ease
with which isolating mechanisms are developed, it sedkady|that further South American
segregates will be recognized at specific rank.

Vickery divided the South American species between swiogroups (see further details
below). Those of theMimulus glabratus complex have a chromosome number of 2 92,
presumably derived from a hexaploid ancestor on the base df5x Those of thlimulus luteus
complex known cytologically have a chromosome numbernoE 260, 62, and 64, the variation
outside of x = 15 perhaps reflecting the presence of B chrongzssom

Species concepts

The approach and process of the present taxonomic studpéaveimilar to those made by
the author in many other genera of various families. @uolhenorpho-geographical patterns have
been sought and, once found, it is hypothesized that pmpulsystems showing such coherence
reflect real evolutionary entities. Many of the perceitagdonomic problems in sec&imiola
apparently have largely been because of wide variabilifyirwspecies rather than variation within
broadly intergrading complexes and most of the specid®ipresent account are recognized with a
strong degree of confidence. Interspecific hybrids appareatlpccur but do not blur taxonomic
boundaries to the extent where species cannot be recagribe@xample, as noted by Sweigart and
Willis (2003, p. 2491), "when populations Mf guttatusandM. nasutudive in sympatry, hybrids are
frequently observed (Vickery 1964, 1974; Kiang and Hamrick 1978ard 1991; Fenster and
Ritland 1992). Nevertheless, the two species seem to maih&r phenotypic differences even in
these sympatric sites, suggesting that the effects of hg#tioin may be limited."

Vickery (1978, p. 425-426), noted that "Tlémulus guttatusomplex appears to be a large
assemblage of more or less well-marked semispecidst.has characteristics of both a superspecies,
i.e., a series of allopatric semispecies toward thiplpery of its range, and of a syngameon, i.e., of a
cluster of sympatric semispecies toward the centertofrange.” An emphasis on crossing
relationships in defining species such that much of thispimecomes essentially a single species,
the 'Mimulus guttatusomplex,” or a superspecies or syngameon, does not fgirgsent some of
the apparently discrete patterns of variation that exiging these plants.

In a study of coastal perennial and inland annual "ratk8mulus guttatus'{as identified in
the study), Lowry et al. (2008) concluded that the two pommasystems comprise distinct
"ecological races." They perhaps were not considered spgemasise F2 hybrids were successfully
produced in all intercrosses among F1 progeny between theamves. On the other hand, they
concluded (p. 2209) that they studied "two distinct morpholtlgicand molecular genetically
diverged groups [and that] "Nearly complete prezygotic ismiahrough a combination of geography,
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selection against immigrants, and flowering time isofatikely maintains the genetic differentiation
of these coast and inland groups." "Striking morphologicagmffces were found between coast and
inland populations in the common garden greenhouse experime@20p). "Geographically distant
coastal populations (>1000 km apart from each other) are ctamely related to each other than they
are to adjacent inland populations” (p. 2209) and that "thetagaopulations may be the result of a
single evolutionary origin" (p. 2211).

In the perspective of the current account, the Lowal.ef2008) study supports treatment of
the coastal and inland population systems as distinctespedihe difference in interpretation may
simply reflect a difference in concept about the natbispecies, but it seems more than semantic, as
the authors noted (p. 2211) that "Although the coastal anadimces oM. guttatusappear to show
approximately complete reproductive isolation, the processtigh ecological races become good
species remains unclear" (p. 2211) but that "adaptationsidespread habitats can lead to the
formation of reproductively isolated species” (p. 2196). Ftbexcomments and photos in the
publication, the two entities are identified here witlosty probability a€rythranthe grandigcoastal
perennial) andE. microphylla (inland annual). It is unlikely that they are in theoqess of
evolutionary species divergence since they apparently arectobteer's closest relative.

Lowry and Willis (2010) observed that a chromosomal inversiopnpaiphism contributes
to "adaptive divergence and reproductive isolation between ammdhlperennial ecotypes" of
Mimulus guttatus Most of the study populations were the perenBigthranthe grandisand the
annualE. microphylla(including the DUN and IM populations noted above). As integprét the
present study, northernmost coastal perennial populaticdd8,(BSG, ALA) and inland perennial
populations (ANR, BOG, FAL, QNT) in the Lowry and Willisugy probably wer&. guttata(in the
strict sense). One population®f nasuta(SF), an inland annual, was included. They found that a
annual populations had one inversion arrangement while adhpials had another, suggesting to
them that the distribution of the two arrangements is "atfiumof the availability of soil moisture
during summer months."

In a simpler perspective, the distribution of the inversiorrmgements is explained by
common ancestry. The Lowry and Willis study does not coietraad morphologically-based
hypothesis that their "ecotypes" are instead betpgesented as four species and that among the four,
the annuald1. microphyllusandM. nasutusare related as a pair and the perenialgrandisandM.
guttatusare related as a pair. The data are better integpreitside of the initial assumption that all
populations involved were of a single species.

Scope of this study

The present study has been undertaken to provide a bagfee foriefer account of sect.
Simiolato be included in the taxonomic treatmentEojthranthefor the Flora of North America
North of Mexico (Nesom & Fraga in prep.). Because geographges of some of the mainly USA
species include portions of Mexico and relatively fevihef species appear to be endemic to Mexico,
Mexican taxa and collections are reviewed here as well.

An attempt is made here to provide a complete accoutiit,dettils of typification, of all the
names proposed in se@imiola of North America. Online databases and digital imaafey/pe
specimens (as cited here) have been helpful in this.

This account is based primarily on study of collectioosfARIZ, BRIT-SMU-VDB, DAV-
AHUC, MO, NMC, PH, SD, SRSC, TEX-LL, UC-JEPS, and’.U Further detailed study of
additional collections, especially from Pacific Coagrbaria, surely will be able to improve
interpretations and hypotheses presented here and likelyrevegnize additional taxa. All aspects
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of the present account warrant further study in bothdrerm and field. Specimens are cited only for

new species, some of the previously described ones that bateen generally recognized, and to

clarify aspects of variation. Collections at herbatfi@ve can be consulted in further documentation
of the concepts.

ERYTHRANTHE sect.SIMIOLA (Greene) Nesom & Fraga, Phytoneuron 2012-40: 00. 2Mi2wlus
sect. SimiolusGreene, Bull. Calif. Acad. Sci. 1: 109. 188BECTOTYPE (Nesom & Fraga
2011):Mimulus guttatug-ischer ex DC.

Annuals (fibrous-rooted or taprooted) or short-lived herbacgmennials (rhizomatous or
producing stolons or runners), glabrous to hirtellous, rgrsat puberulent-glandular to villous-
glandular with gland-tipped hairs.Leaf blades generally petiolate (especially proximally) and
becoming sessile distally, ovate or elliptic to rotund f(@ete in M. glaucescendyrate-dissected to
pinnatifid in M. laciniatug, palmately veined. Fruiting pedicels usually longer than subtending
leaves or bracts (shorterin brachystylis Fruiting calyces commonly accrescent, lobes subequal
to unequal, upper usually about 1.2-2 times longer than the othen®st specieshe lower lobes
turning upward ca. 90° and folding over the lateral teetljndahe throat.Corollas yellow (cream
to pink or red in some South American species), commohdo&ted along the throat and palate,
strongly to weakly bilabiate or nearly symmetric, thraatl palate usually with prominent ventral
ridges. Anthers glabrous; anther pairs didynamous or equal in length, stighwve anthers
(herkogamous) or at the same level (plesiogamoBigcentation axile, placentae fused in the basal
half or for the whole length, remaining fused in fruit deknce; capsule dehiscent to base along
outer suture or both sutures. x = 8, presumahly=x26, 28, 30, 32, 56, 62, and other dysploid
numbers).Capsules included, generally short-stipitate, surfaces ofterstrarsly rugulose-ridged.

Fruiting calyx length is measured from the calyx base tdiphef the longest lobe. Corolla
tube length is measured from the corolla base to the opésimgs bases) of the lobes. Mature
capsule lengths include the stipe.

The positions of stamen pairs and stigma often caobberved from within a pressed flower
if it was pressed in an appropriate plane. If not, ielatively simple to lift the upper corolla surface
(as pressed) and make the observation. Flowers with didyrsestamens and the stigma above the
upper stamens (herkogamous) are assumed in the presenbdbedglibgamous. Those with both of
the stamen pairs and the stigma at essentially the ele(plesiogamous; see Nesom 2012b) are
assumed to be autogamous or at least partly so.

An informal infrasectional classification

Vickery (1974) observed thidimulussect.Simiolus"consists of at least five subgroups: (1)
theM. guttatus complex (M. guttatus M. nasutusM. laciniatus M. platycalyx M. glaucescens (2)
the M. dentilobus complex (M. dentilobus M. madrensis M. pennellij and several others later
described by Vickery as new species); (3) Mhetilingii complex (M. tilingii var.tilingii, M. tilingii
var. corallinus M. implexus M. caespitosus (4) the M. glabratus complex (M. glabratusvar.
glabratus M. glabratusvar. fremontii M. glabratusvar. utahensis and South American taxs.
glabratus var. externus M. pilosiusculus M. andicolg; and (5) theM. luteus complex (South
American:M. luteus"and its five varieties,M. cupreusM. acaulis M. laceratus.

A contrasting infrasectionalassification is provided here as a guide to the Nortlergan
species oErythranthesect.Simiolarecognized in the current study, dividing them into six rimial
groups. The dentilobus, tilingii, and glabratus complexes wkevy have analogs in the
classification presented here. Placement of South Aaretaxa is uncertain (See comments above)
and they are not included.
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The present arrangement is admittedly subjective, basedogohological similarity (main
characters emphasized in defining the groups are liatadpersonal experience with variability in
each of the species. Plants are allogamous and pereriess otherwise noted: * = autogamous;
= annual duration.

The classification here may be helpful in further inveding relationships. It also is offered
partly as a potential balance to the exuberant postulati@me#stor-derivative relationships, sister
relationships, and adaptive evolution within a single spectes ehcountered in evolutionary studies
of sect.Simiola Based on the arrangement hypothesized here, the foll@ernglates appear to be
reasonable.

* The suite of characters associated with autogamoutityei$ heritable (subgroups B and C of the
Microphylla group) as well as evolutionarily derivatii@uttata group, Madrensis group).

* The closest relatives drythranthe nasutapparently ar&. brevinasutaE. laciniatg andE. pardalis
species next most closely relatedEtmasutaare those of the Microphylla group.

* Annual duration is heritable (Microphylla group, subgrowpsB, and C) as well as evolutionarily
derivative (Guttata group, Madrensis group).

* Prolific rhizome production is heritable (Tilingii grougnd possibly the Decorus group, if the two are
distinct).

* Non-closing calyces are heritable (Glabrata groug)iable within a species (Madrensis group, subgroup
C of the Microphylla group), and evolutionarily derivai@ilingii group).

1. Glabrata group (E. glabratg E. michiganensjsE. geyerf, E. regnt”, E. inamoens. Perennial
and annual, rhizomatous or rooting at proximal nodes, fibrooted inE. regnj calyces not closing;
flowers small and autogamous @&. (michiganensjslarger, chasmogamous and allogamous; central
USA, Mexico, and South America. x = 15.

2. Tilingii group (E. tilingii, E. minor, E. caespitosgE. coralling E. utahensis Perennial; flowers
large, chasmogamous and allogamous; filiform rhizomes plyfysoduced; mostly high elevation
(except forE. utahensis western USA. x = 12?, 14, 15.

3. Decora group (E. decoraE. scouler). Perennial; flowers large; rhizomes numerous; leams
closely toothed; styles densely hairy; Washington and @Qrege= ?

4. Guttata group (E. guttata E. grandis E. lagunensi§ E. unimaculatd, E. thermalig”®, E.
arenicold). Perennial and annual; leaves oblong or elliptic to olepwaargins remotely toothed:;
flowers relatively large and chasmogamous and allogameesiern USA and northwestern Mexico.
x =14.

5. Microphylla group.

Subgroup A. E. microphylld’, E. glaucescer§ E. marmorat4, E. nudatd). Annual; flowers large
or variable in size, chasmogamous and allogamous; badadraximal cauline leaves often purplish
on one or both surfaces; central California northward.1%.=

Subgroup B. E. nasut&”, E. brevinasut&®, E. laciniata”, E. pardalig”). Annual; flowers small
(cleistogamous or slightly open, autogamous; basal andnpabxiauline leaves often purplisk.(
nasuta E. laciniatg; flowers often produced at all nodes, proximal to distedrr& Nevada of USA
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(E. laciniatg E. pardalig and broaderE. nasuty x = 14. Perhaps arbitrarily separated from
subgroup C.

Subgroup C.E. arvensis®, E. brachystylis”, E. charlestonensi$, E. cordata”). Annual, often
rooting at lower nodes; flowers often cleistogamous, albgarhous, produced from distal nodes;
western USA. x = 14, 15.

Subgroup D.E. halli**). Annual; flowers small, cleistogamous, produced fromatisdes; North-
central Colorado. x = 16.

6. Madrensis group.

Subgroup A.(E. madrensiskE. pallens E. calciphila”, E. pennellij E. visibilis**). Perennial or
annual; calyces 5-lobed or mostly 3-lobed; flowers srf@logamous or autogamous); western
Mexico into southwestern USA. x = 16.

Subgroup B. E. chinatiensig, E. dentiloba E. parvula*). Perennial, mat-forming; calyces 5-lobed
or with tendency toward 3-lobed; flowers relatively sgallogamous or autogamous; corolla lobes
laciniate to fimbriate; southwestern USA and northwestéerico. x = 16.

KEY TO SPECIESOF SECT. SIMIOLA IN THE USA AND CANADA

1. Fruiting calyces open at the throat, lateral calipesomostly shallowly deltate to merely apiculate
or absent, sometimes obscure or obsolete, not turned upwelote the throat.

2. Perennial, arising from profusely produced, branchingprfitifrhizomes; stems erect or basally
decumbent-ascending and becoming erect distally; fruitilyges (10-)11-17(—20) mm
.................................................................................................. 10.Erythranthe utahensis

2. Annual, fibrous-rooted, usually rooting freely at leaghatproximal cauline nodes; stems erect,
basally decumbent-ascending and becoming erect distallyemms all prostrate; fruiting calyces
7-14 mm.

3. Stems more or less quadrangular; distal and bfdetees densely villous on abaxial
surfaces with vitreous, flattened, multicellular, eglalar hairs; flowers autogamous; western
U S A i e 27.Erythranthe arvensis
3. Stems subterete; distal and bracteal leaves glabroilosglandular; flowers allogamous
or autogamous; eastern and central USA.

4. Flowers herkogamous, corolla limb expanded 10-15 mm (pressedjgatich

...................................................................................... Brythranthe michiganensis
4. Flowers plesiogamous, corolla limbs expanded 5—-8 mm or 1-1.5 resséd;
southwestern USA.

5. Fruiting calyces minutely hirtellous; stems often pedstto decumbent but becoming
fully erect at least in the inflorescence, commonly sty fistulose
............................................................................................ Er.ythranthe inamoena
5. Fruiting calyces glabrous to sparsely villous-glandulamsigrostrate to erect, not
fistulose.
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6. Stems prostrate and forming floating mats to decutvdssrending to ascending or
erect-ascending distally; calyces and pedicels glabrous mespaillous-glandular;
calyces without purple-dots; tube-throats 6—8 mm, exserted 1-Bayomd calyx
margins, limb expanded 5-8 mm (pressed) ...........cceee...... 2Erythranthe geyeri
6. Stems erect to ascending-erect; calyces and pedlabl®us; calyces purple-dotted,;
corolla tube-throats 9-12 mm, exserted 3—-5 mm beyond calyx maligib expanded
1-1.5 Mm (Pressed) ..ocooeeiiiiiii e Erythrantheregni

1. Fruiting calyces closed at the throat, lower lobesed upward against the upper lobe.
7. Producing rhizomes or stolons.
8. Corolla lobes laciniate to fimbriate; plants procunttzd mat-forming.

9. Leaves densely villous-hirsute on both surfaces with thétkand flattened, stiff,
whitish, gland-tipped hairs, calyces villous-hirsute, pedieeld distal stems stipitate-
glandular; lower lip of corolla spreading .........cccceevveeiiieenennnn. 3ZErythranthe parvula
9. Leaves glabrous to moderately villosulous adaxially, giesbataxially, calyces glabrous
to sparsely villosulous, pedicels and stems glabrous; logvef torolla strongly reflexing ..
......................................................................................... FHrythranthe chinatiensis

8. Corolla lobes entire or apically notched; plants prdmemhto decumbent or erect to suberect.
10. Rhizomes filiform, usually branching, prolifically proddand forming a mass.

11. Leaves distinctly hirsutulous to softly hirsute on bothesiad with sharp-pointed,
thick-walled, eglandular, and dull gray hairs ...................... 9. Erythranthe corallina
11. Leaves glabrous to sparsely villous-glandular or stipgiatedular on both surfaces
with blunt-tipped, thin-walled, minutely gland-tippeahdavitreous hairs.

12. Flowers 6-16, from proximal to distal nodes; corolla tubaatkri0—13 mm;
fruiting pedicels (25-)40-75 mm; stems erect, 20-50 cm Ery@hranthe utahensis
12. Flowers 1-3(-5) from distal nodes; corolla tube-throats 9—-1%-t5 mm;
fruiting pedicels 10-35(—40) mm; stems erect to erect-asceadprgpcumbent to
decumbent or decumbent-ascending, 2—35 cm.

13. Stems procumbent or decumbent to decumbent-ascendirigci®, forming
matted colonies; leaf blades 3—-12 mm long, margins entire ¢ccomuiate or
barely denticulate; corolla tube-throats 15-18 mm .. Erythranthe caespitosa
13. Stems erect to erect-ascending, (2—)5-35 cm, plantsysabitaeakly colonial;
leaf blades mostly 5-35(—55) mm long, margins distinctly setoaserrate-
dentate or denticulate; corolla tube-throats 9—11 or 15-25 mm.

14. Corolla tube-throats 15-25 mm, exserted 5—-10 mm beyond the calyx

7= T o ] [ @&rythranthe tilingii
14. Corolla tube-throats 9-11 mm, exserted 1(—2) mm beyond the caly
T2 T ][ &Erythranthe minor

10. Rhizomes broader than filiform, usually 1-few, not higitgnched and forming a mass.



Nesom: Erythranthe sect. Simiola 17

15. Lower cauline leaves narrowly oblong-obovate or oblongtiellio oblong-lanceolate,
usually 3—4 times longer than wide, bases attenuate, mahgithavdy and evenly
callous-dentate; plants completely glabrous throughout; CauRiwer region of Oregon
............................................................................................ Hythranthe scouleri
15. Lower cauline leaves ovate to ovate-elliptic or broalijytie, usually 1-2 times
longer than wide, bases rounded to truncate, margins shalmdlgvenly callous-dentate
(E. decora or prominently and often irregularly dentate; plagitsbrate to hirtellous or
glandular-villous.

16. Leaf blades uniformly ovate-triangular to ovate-landealath truncate bases,
palmately (3—)5—-7-veined; corolla tube-throats 18-26 mm; stemsgefedialyces,
and leaf surfaces minutely hirtellous .........ccccccooooinnnniel. 17Erythranthe decora
16. Leaf blades ovate-elliptic to ovate or suborbiculah aitneate to rounded bases,
subpinnately veined; corolla tube-throats (10-)12—20 mm or (14-)16—24 mm;
vestiture of stems, pedicels, calyces, and leaf surfaoésble.

17. Stems (6-)15-65(—80) cm; pedicels, calyces, and distal steatsevan
vestiture but not puberulent-glandular; corolla tube-throats)(3-20 mm,
exserted 3-5 mm beyond the calyx margin; fruiting calyces 11-17(+20) m
............................................................................... 11.Erythranthe guttata
17. Stems (25-)50-120(-160) cm; pedicels, calyces, and distal stesetyde
puberulent with a mix of crinkly hairs and minutely stipgtglandular hairs;
corolla tube-throats (14-)16—24 mm, exserted (8-)10-15 mm beyondytke cal
margin; fruiting calyces 15-22(-25) mm ................ 12.Erythranthe grandis

7. Fibrous-rooted or taprooted, without rhizomes or stolons

18. Corollas relatively large, chamogamous, tube-throad8{@3 mm, exserted (2—)3-8 mm
(sometimes 1 mm in smallest corollagofmicrophyllg beyond the fruiting calyx margin;
fertilization allogamous (anther pairs at different legggma above upper anther pair) orin
thermalig autogamous.

19. Stems moderately to densely villous-glandular, at pragtmally

20. Taprooted; stems, leaves, calyces, and pedicels rtelgerious-glandular,
without eglandular hairs; fruiting pedicels 15-45 nuworolla tube-throats narrowly
cylindric-funnelform ... 20Erythranthe mar mor ata
20. Fibrous-rooted; stems, leaves, calyces, and pedioelsrately villous-glandular
with gland-tipped hairs or mixed hirtellous and stiprglendular; fruiting pedicels 7—
17 mm; corolla tube-throats infundibular.

21. Corollas tube-throats 11-20 mm, exserted 4—-8 mm beyond the @alyx;m
allogamous; coastal and near-coastal localities in Meypt&an Luis Obispo, and

Santa Cruz cos., California ..........cooevivicemmemeeneennnn. 13Erythranthe arenicola
21. Corollas tube-throats 8-12 mm, exserted 1-2 mm beyond thentaigin;
autogamous; Yellowstone Natl. Park, Wyoming ....... Ergihranthe thermalis

19. Stems delicately and minutely stipitate-glanduladaisrgus to glabrate.
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22. Corollas pale yellow to nearly white, palate dense-g&t&w, drying blue-green,
tube-throats 9-14 mm; southern Arizona, New Mexico, Mexico
................................................................................. 1Brythranthe unimaculata

22. Corollas, including the palate, usually nearly evenly yellole-throats (6—)8—23
mm; California, Nevada, Oregon, Washington, BritishuGdpia.

23. Basal and proximal cauline leaves with blades lancemiatielong-lanceolate
to ovate, distal narrower, narrowly spatulate to oblamtepb—15(—30) mm x 1-5
mm,; plantgglabrous or stems, leaves, and pedicels minutely stigtateiular
with hairs 0.05-0.1 mm, at least just above the nodes; C@&hlear), Lake,
Mendocino, Napa, and Sonoma cos., California .......22.Erythranthe nudata
23. Basal and proximal cauline leaves with blades ovateate-d&nceolate to
elliptic-ovate, orbicular-ovate, suborbicular, or depresssade, (3—)10-45 mm x
3-35 mm; plants glabrous and glaucous to hirtellous-glandusdribdition
various.

24. Distal cauline leaves distinct, petioled or subclaspingrimwly
perfoliate; stems and leaf surfaces not at all glaustes)s and pedicels
hirtellous or mixed hirtellous and stipitate-glandulamstimes only short
villous-glandular with gland-tipped hairs, sometimes complakligrous
below the inflorescence; corolla tube-throats (6—)8—-16(—20) miiipéa,
Nevada, Oregon, Washington, British Columbia BESithranthe microphylla
24. Distal cauline leaves distinctly connate-perfoliate anahihg a flat disc;
stems and leaf surfaces glabrous and glaucous; corollahndzgs 12—23 mm;
Butte and Tehama cos., California ............... 21.Erythranthe glaucescens

18. Corollas relatively small, sometimes cleistogamause-throats 4-14 mm, exserted 1-3 mm
beyond the fruiting calyx margin; fertilization autogamoughanpairs and stigma at about the
same level).

25. Corolla tube-throats 7-14 mm, limb expanded 6—-16 mm, apparleaggogamous.

31. Distal leaves strongly auriculate-clasping and closehggailowers produced at
distal nodes; stems glabrous.

32. Stems glabrous or sometimes minutely hirtellous in fl@scence with
deflexed hairs, eglandular; flowers 3—8(—16), from remoteldistdes; fruiting
calyces (7-)9—-14 mm,; California, Nevada, Oregon, Washingtahpld
..................................................................................... Xrythranthe arvensis
32. Stems sparsely and minutely stipitate-glandular; floviier)12—16 in bracteate
racemes; fruiting calyces (8—)15-18(-20) mm; Arizona, New MeXiegas,
Colorado, Utah, Nevada; MexiCo ........ccoevvvieeeecereanennn, 29.Erythranthe cordata

31. Distal leaves not distinctly auriculate-clasping; flasnammonly from distal to
proximal nodes; stems glabrous to sparsely hirtellous afidéby villosulous-glandular.

33. Stems sparsely but distinctly finely villosulous-glandplaximally to distally;
leaves finely villosulous-glandular ..............ccee......... 25Erythranthe pardalis
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33. Stems glabrous to sparsely hirtellous, finely villosulglasidular above the nodes
but not elsewhere; leaves eglandular.

34. Leaves as long as wide or wider than long (blades elbgtte to broadly
ovate, suborbicular, or depressed ovate), margins iadgulentate to dentate-
serrate or nearly lacerate-dentate, commonly doubly toogiteats commonly
producing tiny cleistogamous flowers on branches separatetffimsa with larger
flowers, corolla tube-throats (5-)8—12 mm ............... 23.Erythranthe nasuta
34. Leaves longer than wide (blades elliptic to elliptic-ol@vablanceolate, or
oblong), margins commonly narrowly pinnately lobed orefissd, sometimes
merely shallowly toothed; plants producing flowers of only sime, corolla tube-
throatS 4—6 MM ... 2Z&rythranthelaciniata

25. Corolla tube-throats 4-10 mm, limb barely expanded or only 3-4lmanly
cleistogamous.

26. Fruiting calyces 6—10 mm, lobes usually 3 or 3-5 on the samig ipl5 then with the
2 middle lobes much smaller than the lower pair ............ 38Erythranthe calciphila
26. Fruiting calyces mostly (7—)10-15 mm, lobes 5, all about sirebr the upper
slightly longer.

27. Flowers and fruits subsessile to sessile, pedicels shmtesubtending leaves or
essentially absent; Nye Co., Nevada .........c..... 28Erythranthe brachystylis
27. Flowers and fruits distinctly pedicellate, pedicels loniggn subtending leaves;
more widely distributed.

28. Distal leaves short-petiolate, hirsute to hirsutulousaat lon adaxial surface;
stems villous-glandular area at each axil, sometimedlbirsedistally; fruiting
calyces with upper lobe usually distinctly longer than the tcame slightly
falcate ....o..oiie 2Brythranthe nasuta
28. Distal leaves sessile or short-petiolate, glabrowvglous on one or both
surfaces; stems usually glabrous; fruiting calyces with uppernot distinctly
longer or falcate.

29. Fruiting calyces glabrous; (5—)7—-10 mm Bdythranthe hallii
29. Fruiting calyces minutely hirtellous, (7—)9-14 mm.

30. abaxial surfaces of distal and bracteal leaves devilelys with long,
vitreous, flattened, eglandular, multicellular hairs; medaihd upper
cauline leaves depressed-ovate to nearly reniform, dessils; stems,
leaves, and calyces usually green; fruiting calyces commenigining
open; stems erect to ascending, often rooting at lower nodes
................................................................... 27Erythranthe arvensis
30. leaves glabrous or proximal leaves sometimes sparselysyithiddle
and upper cauline leaves ovate to ovate-lanceolate, dist&lpstiolate;
stems, leaves, and calyces commonly dark purplish; fruiggesa
closing; stems erect or ascending-erect, not rootinmgrinodes
........................................................ 30Erythranthe charlestonensis
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KEY TO SPECIESOF SECT. SIMIOLA IN MEXICO

1. Fruiting calyces open at the throat, lateral calipesomostly shallowly deltate to lacking or merely
apiculate, sometimes obscure or obsolete, lower lobes nangupward in fruit.

2. Fruiting calyces 10-13 mm, corolla tube-throats (7—)12—16 mm 1..Erythranthe glabratus
2. Fruiting calyces 4-12 mm, corolla tube-throats 5-11 mm.

3. Fruiting calyces 4—6 mm, corolla tube-throats 5-6 mm,; lefdcs puberulent-glandular
................................................................................................. 39.Erythranthe visibilis
3. Fruiting calyces 7-14 mm, corolla tube-throats 6—12 mm; letfcas glabrous.

4. Stems more or less quadrangular ................ccccevviiiinnnnn. 2Erythranthe arvensis
4. Stems subterete.

5. Stems usually prostrate in flower, forming floating snatcasionally becoming

distally ascending-erect to erect, not distinctly fisteloflowers 2—8(-12), usually from
distal nodes but sometimes from most of them, very looselyn@®e corolla tube-

throats 6—8 mm; fruiting pedicels 18-30 mm; fruiting calycesiargular to broadly
obtriangular or deeply cupulate, glabrous to sparsely vidgaisedular 2Erythranthe geyeri
5. Stems often prostrate to decumbent but becoming fulty atéeast in the

inflorescence, commonly distinctly fistulose; flowers (6—)8—18(—dsely to densely
racemose, usually from distal nodes but sometimes from all nooledia tube-throats
7-11 mm; fruiting pedicels 9—20 mm; fruiting calyces broadlindyic-campanulate,
minutely hirtellous ... £rythranthe inamoena

1. Fruiting calyces closed at the throat, lateral Iglyesent or absent, lower lobes curving upward in
fruit against the upper lobe.

6. Stems mostly erect or ascending-erect from the base.

7. Stems 4-30 cm,; calyces 3-lobed; corolla tube-throats 5-7.n88.Erythranthe calciphila
7. Stems 2—65(—100) cm; calyces 5-lobed; corolla tube-throdks gasuteb—)8—20(—26) mm.

8. Rhizomatous or consistently rooting from proximal nodes.

9. Rhizomatous; corolla tube-throats (10-)12-20(-26) mm, exserted 3—5 lwayyn

margin, limb expanded 12—-24(-25) mm (pressed); styles 15-20 mm, exs&teon

beyond fruiting calyx margin; stigma above level of anthersgathous 1I1Erythranthe guttata
9. Rooting from proximal nodes; corolla tube-throats 8-14 mmytexs&-3 mm beyond

calyx margin, limb expanded 9-14 mm (pressed); styles 7—10 mmteek&eB beyond

fruiting calyx margin; stigma at same level as anttertggamous 2%rythranthe cordata

8. Fibrous-rooted.
10. Corolla limb distinctly bilabiate, 7-17 mm wide (pressddjyérs herkogamous-

allogamous; blade margins relatively evenly shallowly serdantate to serrate, 1-
toothed; pedicels villous glandular along whole length.
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11.Corolla tube-throats exserted 3—4 mm beyond the calyx maaete and lower
throat densely and dark yellow, drying blue-green, lim{pgeded 8—17 mm wide

(pressed); Arizona, New Mexico, Chihuahua Sonora Efgthr anthe unimaculata
11. Corolla tube-throats exserted 4—6(—7) mm beyond calyx maajate and lower
throat not of a different color or hue, limbs expanded 7—10w~ida (pressed); Baja
California SUr ..o 1% rythranthe lagunensis

10. Corolla limb weakly bilabiate, 4-12 mm wide (pressed); dlawlesiogamous-
autogamous; bladmargins irregularly dentate to dentate-serrate oryntsarerate-
dentate, commonly doubly toothed; pedicels sparsely glandlilauss/just above the
nodes, otherwise glabrous.

12. Stems quadrangular; upper calyx lobe characteristelalhgate, beaklike,
margins entire; corolla lobe margins entire ................. 23Erythranthe nasuta
12. Stems terete; upper calyx lobe relatively short, ofiem1-2 pairs of tiny teeth
on the distal margins; corolla lobe margins sparsatyicidate
............................................................................... 2&rythranthe brevinasuta

6. Stems mostly procumbent, often rooting at the nodeenbeg erect in the inflorescence.
13. Corolla lobes fimbriate.

14. Leaves glabrous or rarely sparsely villosulous adaxitkynen pairs at different levels,
stigma above upper anther pair, allogamous ..................... 32Erythranthe dentiloba
14. Leaves densely villous-hirsute to glabrous; both stames qoad the stigma at
essentially the same level, autogamous.

15. Leaves densely villous-hirsute on both surfaces witkehied and flattened, stiff,
whitish, gland-tipped hairs, calyces villous-hirsute, pedieeld distal stems stipitate-
glandular; lower lip of corolla spreading ...............cc........ 33Erythranthe parvula
15. Leaves glabrous to moderately villosulous adaxially, glaabasially, calyces
glabrous to sparsely villosulous, pedicels and stems glabooues; lip of corolla
strongly reflexing ..o 34&rythranthe chinatiensis

13. Corolla lobes entire or emarginate.

16. Stems, pedicels, calyces, and leaf surfaces modem@tiysely villous-glandular to
villosulous-glandular with hairs mostly 1-3 mm long; calysdsbed
.............................................................................................. Erythranthe pennellii
16. Stems, pedicels, calyces, and leaf surfaces glalmoifiglandular E. visibilis) hairs
mostly 0.2-0.8 mm long; calyces 3-lobed or essentially 8dob

17. Fruiting calyces 4—6 mm; corolla tube-throats 5—-6 mmgsiedéces puberulent-

glandular
.......................................................................................... Fxythranthe visibilis

17. Fruiting calyces 5-10 mm; corolla tube-throats 5-12 mm,; le&fces glabrous.

18. Fruiting pedicels 5—-30 mm; fruiting calyces 5-8 mm; corolla-thitmats 5-9
mm, limbs 6—-10 mm broad (pressed); autogamous ..... Ergtranthe madrensis
18. Fruiting pedicels 25-60 mm; fruiting calyces 6—10 mm; corolle-throats 8—12
mm, limbs 8-12 broad (pressed); allogamous ............36.Erythranthe pallens
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1. ERYTHRANTHE GLABRATA (Kunth) Nesom, Phytoneuron 2012-40: 44. 20Mdmulus glabratus
Kunth, Nov. Gen. Sp. (quarto ed.) 2: 370. 181IlFryPe: MEXICO. [Hidalgo]. "Crescit
prope Moran Mexicanorum, alt. 1330 hex. Floret Majailmboldt and Bonpland s.n.
(holotype: B? or P?). "Type collection apparently notespented at the Museum d'Histoire
Naturelle at Paris, France, and actual type at #mdirBBotanical Garden in Germany not
verified."

Perennials, rhizomatous, all parts glabrouStems erect to decumbent-ascending, commonly
emergent, (10-)25-50(-60) cm, commonly slightly fistulose, rootingeanodes.L eaves cauline,
basal usually absent at flowering, lower cauline or proxitmahidcauline petiolate, petioles 5-20
mm, distal sessile, not connate, blades palmately 5-7 veingaoximal sometimes subpinnate,
proximal broadly ovate, 25-50 mm, medial and distal orbicular tedepd-ovate, 10-40 mm, apices
rounded, bases cuneate to rounded or subtruncate, margiiosvighdentate or dentate-serrate to
merely mucronulate, with 8-12 teeth per side, rarely suberilowers (4—)6—12, mostly from distal
nodes. Fruiting pedices 10-30(—40) mm.Fruiting calyces broadly campanulate-cylindric, 10-16
mm, not closing, sometimes purple-spotted or purple-tingdigsid®b, the upper longest, apices
rounded or rounded-mucronat€orollas yellow, red-dotted, tube-throats narrowly funnelform, 9-13
mm, exserted 1-3 beyond the calyx margin, limb bilabiate, exparRlesiogamous; anther pairs at
about the same level, stigma at or slightly below the asitl@apsules 8—10 mm. 2n = 62.

Flowering (Jan-)Apr—Jul (-Aug, —Nov). Inundated placase land river sides, marshy areas,
shallow ditches, moist gravel, steep arroyo banks, disturdredtf roadsides; (500—, 1300-)1700—
2800(—3200) m; Mexico, Guatemala, Nicaragua, South America (CapmBpparently completely
absent between Guatemala and Colombia except for a dinghn locality in north-central
Nicaragua (Sutton & Hampshire 2001). Map 1.

A detailed allozyme study of tHdimulus glabratuscomplex (Vickery 1990) indicates that
four distinct groups can be recognized within what is ifledthere a€rythranthe glabrataall with
2n = 62. As termed by Vickery, the (1) "Sierra Madre Oagidegroup” and the (2) "Chiapas-
Guatemala group" have a sister relationship and togethesisdee to the (3) "Colombia group.”
Although the (4) "Sierra Madre del Sur group” is seemigglygraphically interposed between 1 and
2, it is sister to the "Rio Grande group,” which hasheomosome number ofn2= 60 and is the
primarily Texan taxon recognized here Exythranthe inamoena The type ofM. glabratusKunth
was collected in Hidalgo in south-central Mexico, thibgt name in its strictest sense refers to the
Sierra Madre del Sur group. These subgroups have not beéagudgted in the present study.

The correct name for the most of the South Americantpl(south of Columbia) sometimes
identified asMimulus glabratuds M. andicolaKunth (= Erythranthe andicolp Mimulus andicola
Kunth (1817) andM. tenerPhil. (1891) were treated as synonymgvbfglabratusvar. glabratusby
Grant (1924). Mimulus glabratusvar. parviflorus (Lindl.) A.L. Grant, M. glabratusvar. micranthus
(Phil.) B. Boivin, and\V. glabratusvar. externusSkottsb. are typified by South American plants.

2. ERYTHRANTHE GEYERI (Torrey) Nesom, Phytoneuron 2012-40: 43. 20Mmulus geyerirorrey
in Nicollet, Rep. Hydrogr. Upper Mississippi, 157. 1843.YyPE: USA. North Dakota.
[Ramsey Co.]] Fresh water springs about Devil's Lakéiuty 1839, C.A. Geyer 119
(holotype: NY digital image! photo-PH!; isotypes: MO dagitimage!, PH!, US digital
image!).

Mimulus jamesiiTorrey & Gray ex Benth., Prodr. (DC.) 10: 371. 184Blimulus glabratusvar.
jamesii (Torrey & Gray) Gray, Synopt. FIl. N. Amer. ed. 2, 2(Buppl. 447. 1886.
LEcTOTYPE (Pennell 1935):USA. lowa. [Pottawatamie Co.:] "Ad fontes planitiorum
Missouriensium,” along the Missouri River, 27 May 1828mes s.n(NY digital image!
photo-PH!; isolectotype: MO digital image!). Three coli@es were cited in the protologue:
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"Ad fontes planitiorum Missouriensium (James!, Engelman@y Devils Lake (iter
Nicollet)." Pennell (1935, p. 120) noted that "Type, a speatic@lected by Edwin James
(according to his journal) in the present PottawatomienGo lowa, seen in Herb. New York
Botanical Garden.” At varietal rank withiM. glabratus the autonym varjamesii has
priority over var fremontit

Mimulus reniformisEngelm. ex Benth., Prodr. (DC.) 10: 371. 1846 [name ontyydied by Bentham
in synonymy ofMimulus jamesii"M. reniformis Engelm. mss."].

Mimulus jamesivar.fremontii Benth., Prodr. (DC.) 10: 371. 1848limulus glabratussar.fremontii
(Benth.) A.L. Grant, Ann. Missouri Bot. Gard. 11: 190. 192&ypPE: USA. Wyoming.
[Laramie Co.:] "In montium Windriver praeruptis,” Rocky Muains, 14 Jul 1842].C.
Fremont s.n(holotype: NY digital image! photo-PH!). Pennell (19351p0) noted "Type,
dated July 14, 1842, seen in Herb. New York Botanical Garfdem a manuscript also at
that institution it appears that on that day Fremord mat in the Wind River Mountains, but
actually on the high plains of what is now Laramie Couvitypming."

Mimulus glabratusvar. oklahomensid-assett,Rhodora 41: 525. 1939TypPE: USA. Oklahoma.
Caddo Co.: Hinton, in Caddo Canyon, 26 Apr 19B6,Demaree 1233&holotype: GH,;
isotype: MO!).

Perennials, rhizomatous, vestiture (in the northern part of thegeaJSA) of calyces,
pedicels, and adaxial surfaces of distal leaves spaitsaiinsllous-glandular or (in New Mexico and
Mexico) completely glabrous. Stems usually prostrate and forming floating mats, sometimes
decumbent-ascending to ascending or erect-ascending di§s8a)g0—-40 cm, rooting at the nodes.
L eaves cauline, basal absent at flowering, blades palmately 3—5-vesnedrbicular to depressed-
ovate or broadly elliptic-ovate to reniform, 6—25 mm x 5-30 nefgtively even-sized or largest
often at midstem, bracteal reduced, margins shalloetyate to crenate-dentate with 3—7(—10) teeth
per side, apex rounded, base cuneate to truncate or subcatidiEgyes short-petiolate or the distal
sessile, petioles 3—10(—20) mnflowers 2—8(—12), usually from distal nodes but sometimes from
most of them, very loosely racemosker uiting pedicels 18—30 mm. Fruiting calyces obtriangular
to broadly obtriangular or deeply cupulate, (7—)8-12 mm, latat shallowly convex-mucronulate,
not closing the throat, upper lobe ovate with rounded a@®rollas yellow, sparsely red dotted or
without red dots, tube-throats cylindric-funneform, 6—8 mxsegted 1-3 mm beyond calyx margins,
limb barely bilabiate, expanded 5-8 mm (pressé&dyles glabrous. Plesiogamous; anther pairs at
about the same level, stigma at or slightly below the asiti@apsules (4.5-5 mm in New Mexico)
5-8 mm, stipitate, included.n2= 30.

Flowering May—Aug(—Oct). Edges of flowing streams, maeslges, drainage ditches,
seepage areas, springs, muddy or moist banks; 200-2500 m (1500—250Arizoma and New
Mexico); USA, Mexico. Maps 2, 3.

Collections examined from the southwestern corner of th® td8ge. Arizona. Apache Co.
2.5 mi NW of Fort Defiance, edges of water in small ky&@Oct 1965Crutchfield 921(LL); road
crossing of Chinle Creek between Dinnehotso and Mexicateiy4900 ft, moist sand along stream,
17 Jul 1948Gould & Phillips 4797(ARI1Z); Canyon de Chelly Natl. Monument, sandy soil alongsid
stream in upper Canyon de Chelly, 6500 ft, 25 Jul 1Blalse 526(ARIZ); 1 mi W of Tsaile Peak,
7500 ft, wet sites, 23 Aug 1934owell 33(ARIZ). Pinal Co: Sacaton, "Little Gila," 2 Jun 1927,
Harrison 4201(ARI1Z).

Collections examined froffiexas:. Grayson Co.at Carpenters Bluff, in spring, 23 Apr 1951,
Gentry 51-1382(TEX). Hemphill Co. Gene Howe Wildlife Management Area, 7 mi NE of
Canadian, locally frequent in standing water of iparson Creek, 4 Jun 195Rowell 5305TEX).

Erythranthe geyerhas commonly been regarded as conspecific Buitflabrata(asMimulus
glabratusvar. jamesi), but typicalE. glabratahas a different chromosome number and is sharply
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distinct in morphology, and the two are broadly sympatridlgxico without intermediates. The
allozyme study of theMimulus glabratuscomplex (Vickery 1990) indicates that the USA Great
Plains populations d&. geyeriare distinct from those in New Mexico and Mexico. Sadlstinction

is not made here but a study is needed to see if morphologidehee parallels the allozyme data.

Fassett distinguishetMimulus glabratusvar. oklahomensison the basis of its "flowers
sometimes as large as those of vaichiganensiswith leaves like those of vaFremontii (Benth.)
Grant, and with pedicels more than twice as longh&ssubtending leaves." Besides the type
collection in Caddo County, several other distinctly lefigevered collections oErythranthe geyeri
have been encountered among Oklahoma collections: Adair1Cmi SW of Watts on US 59,
seepage area in a shaded bluff on Ballard Creek, 6 May W&&Bs 6605(SMU, TEX); Major Co.
near Cleo, edge of spring, 8 Jun 193&vens 782MO). Woodward Co.Woodward, small, effluent
stream from Boiling Springs, 2600 ft, 9 Aug 1964ckery 2659 cult. 7132, voucher forr2= 30
(UT).

These Oklahoma variants have flowers only at distalmas$és and corolla tubes 10-11 mm
long with limbs expanded 6—-8 mm (pressed). The plants fronorM&punty were collected past
flower but the fruiting calyces are 12—-13 mm long. The st@raserect from the base and produce
rhizome-like runners from basal nodes. Large flowers sudigasthese plants could be polyploid
and their seemingly clustered geographic occurrence, apyasgnipatric with typicaErythranthe
geyeri further suggests that they may represent an evolutionistinct entity. On the other hand, a
chromosome count from a Woodward County collection is wipdod the relatively larger flowers
apparently are autogamous, with anthers and stigma sahe level. Two other collections from the
Boiling Springs area have smaller corollas of typiealgeyeribut have stigmas slightly above (ca.
1.5 mm) the level of upper anthers: Woodward: Goiling Springs State Park: common in spring
fed stream, 2 May 1958o00dman 5639SMU, UC); in stream below the spring-house, 1 May 1953,
Waterfall 1141QSMU, TEX, UC).

In 1976, Vickery identified varoklahomensisas the Great Plains variant dfimulus
glabratus(Hsu & Vickery 1976), and he later (Vickery 1984) cited coitew that he identified as
var. oklahomensidrom Reno and Scott counties, Kansas, and from CustkrThomas counties,
Nebraska. He did not provide the criteria he used in ideatitbn of var.oklahomensis

3. ERYTHRANTHE REGNI Nesom,sp. nov. TYPE: USA. Arizona. Yuma Co.: Kofa Mountains, ca.
50 mi N of Yuma, SE of Stone Cabin on Kofa Game Range ateHbask, wet soil
surrounding pool, 16 Mar 197%/.E. Booth A-142Zholotype: ARIZ!).

Similar toErythranthe geyerin its open mature calyces, cleistogamous flowergdmhin its)
glabrous vestiture but different in its erect habit, apgre@mnual duration, larger leaves, purple-
dotted calyces, and corollas with longer tube-throats aredytialabiate limb.

Similar toErythranthe glabratan its open mature calyces, cleistogamous flowerst Bedait,
prominently punctate leaves, and glabrous vestiture but diffémats smaller calyces and corollas,
flowers from all nodes, broader leaves (ratio) with feteeth, and annual duration.

Similar to Erythranthe arvensisn its erect habit, annual duration, open mature calyces,
cleistogamous flowers but different in its glabrous vesiand punctate leaves.

Similar toErythranthe cordatan its erect habit and cleistogamous flowers but dffiein it
glabrous vestiture, open mature calyces, and punctate leaves.



Nesom: Erythranthe sect. Simiola 25

Annuals, fibrous-rooted, sometimes rooting at proximal nodes, coeiplgtabrous. Stems
erect to ascending-erect, 15-45 cm, sometimes becomesydiisfiotiose. L eaves basal and cauline,
basal petiolate, petioles 5-25(—30) mm, midcauline and distalesessti connate, blades palmately
5—7-veined or proximal sometimes subpinnate, largest basahodstem with distal slightly reduced,
proximal ovate to depressed-orbicular, 15-20(—-50) mm x 15-25(-50) mimrejnmedial and distal
broadly depressed-ovate to obtriangular or flabellate33% 15-40 mm, margins shallowly serrate-
dentate, sometimes irregularly, to mucronulate or apeweath (3—-)5—-7 teeth per side, rarely
subentire, apices rounded, bases attenuate-cunektwers 6—16, from all nodes or from medial to
distal. Fruiting pedicels 15-30 mm. Fruiting calyces broadly campanulate-cylindric, 7-9 mm,
sparsely purple-dotted, lobe apices acute to obtuse-mud®nuatat closing the throat, upper lobe
longest. Corallas yellow, apparently without red dots, tube-throats cylinéirimaeform, 9-12 mm,
exserted 3-5 mm beyond calyx margins, limb barely bilabiate bamnall, expanded 1-1.5 mm
(pressed). Styles glabrous. Plesiogamous; anther pairs and stigma at about the same level.
Capsules 4-5 mm, sessile, included.

Flowering Mar—May. Moist to wet, sandy loam soil; 2800-3200 ft; Ariz.

Additional collections examinedArizona. Yuma Co.: Kofa Mts., Kofa Game Range, in
extremely moist, sandy loam soil, 2800 ft, 15 Apr 1968ndall 150 (ARIZ); Kofa Mts., Kofa
Game Refuge, High Tank 8, Upper Burro Canyon, 3200 ft, 31 Mar Eariow 24 (ARIZ).

Erythranthe regnis endemic to the Kofa Mountains of Yuma County —ealllections have
been made from the Kofa Game Refuge. The epithet (genitikegnum kingdom) alludes to the
Kofa Mountains, which are arid, volcanic remnants atifiey age. "Kofa" is a near acronym for the
old King of Arizona gold mine, which stamped its propertydKA." The monkeyflower localities
apparently are at higher elevations in the mountains —thtee highest peaks in the area at about
1500 meters, 1350 meters, and 1100 meters.

4. ERYTHRANTHE INAMOENA (Greene) Nesom, Phytoneuron 2012-40: 44. 201Rlimulus
inamoenusGreene, Pittonia 5: 137. 1903TYPE: USA. Texas. [Jeff Davis Co.:] Limpia
Canyon, 25 Apr 1902S.M. Tracy& F.S. Earle220 (holotype: ND-Greene!, photo-PH!;
isotypes: MO!, PH!, TEX!, US digital image!).

Mimulus jamesiivar. texensisA. Gray, Syn. Fl. N. Amer. 2(2): 277. 1878 ECTOTYPE (Pennell
1935, p. 118 USA. Texas. [Travis Co.:] Austin, Apr 1843C. Wright s.n(GH; isolectotype:
NY digital image!). The protologue noted only "Texas, Wriglmdheimer, &c." — Pennell
noted "Type, collected by Charles Wright at Austinxd=in April, 1843, seen in Gray
Herbarium of Harvard University."

Annuals, fibrous-rooted, rooting at proximal nodes and sometimeasiifigr matlike colonies;
stems, leaves, pedicels and calyx glabrous or the calytitud. Stems decumbent to decumbent-
ascending at the base, becoming fully erect at least innfligescence, 10-30 cm, commonly
distinctly fistulose (fleshy and hollow), mostly simplefew-branched from proximal nodek.eaves
basal and cauline or sometimes the basal deciduous by ifigwéasal and lower to mid cauline
petiolate, subsessile to sessile distally, blades ovdieotally ovate or elliptic-ovate, (5-)15-35(—60)
X (4-)10-35(-50) mm, becoming subreniform distally, margins dentetges¢o shallowly dentate,
5-11 teeth per side, apex obtuse to rounded, base truncate todatdycpetioles 10-70 mm.
Flowers (6—)8—-18(—24), loosely to densely racemose, sometimes producedlfroodes. Fruiting
pedicels 9—20 mm, straight. Fruiting calyces broadly cylindric-campanulate, 7-11 mm, 5-9 mm
wide (pressed), greenish or commonly purple-spotted, minuigigildus and scabrous, broadly
cylindric, lobes deltate to shallowly deltate, lower dlighupturned (10°—45°) but not closing the
throat, spreading ca. 45° or sometimes deflexed 4D8rollas yellow, red-spotted, tube-throats
cylindric, 7-11 mm, exserted (1-)2-3(-4) mm beyond calyx margind) hilabiate, slightly



Nesom: Erythranthe sect. Simiola 26

expanded.Styles glabrous. Plesiogamous; anther pairs at about the same level, stigma at or Iglight
below the anthersCapsules 4.5—-6 mm, stipitate, included. 2n = 60.

Flowering Jan—Apr(—May). Edge of seeps and creeks, mgdheel, shallow running water,
wet crevices, canyon drainages; 800—2200 m in the trans-Regpos and adjacent Mexico, 100—400
m in the Edwards Plateau. Texas; Mexico (Chihuahua, Cadhiap 3.

Chromosome voucherdJSA. Texas. Llano Co: base of Enchanted Rock, sandy and rocky
soil along spring fed stream, 1500 ft, 8 Jul 196i@kery 2626 cult 6278, voucher fon = 30 (UT);
Enchanted Rock State Park, sand along stream, 1300Afy 9966, Vickery 2709 cult. "7326 =
6278," voucher fon = 30 (UT).

Collections examinedUSA. Texas. Numerous collections from almost every county
indicated on Map 3MEXICO. Chihuahua. Sierra de Hechiceros, Canon Encampanado, below (E)
of Rancho Encampanado and above (W) of jct with Canomdie Felipe, canyon bottom woods
with perennial stream, dry igneous mountains, along s{ré800-1400 m, 27 Jul 197¥%/endt &
Adamcewicz 418TEX); Arroyo La Cristina, 0.3 mi up (E) from Mina CerVerde along road to
Falomir, N of W part of Sierra Chorreras, 1200 m, arneith perennial water, general area of desert
scrub, 22 Mar 1975Wendt & Lott 752(TEX). Coahuila. Mpio. Zaragoza, Serranias del Burro,
upper reaches of Cafion El Bonito, ca. 2.5 km above dam, 17@Caegumulations of soil in bed of
drainage flowing over metamorphosed limestone in oak-pioedland, 11 Apr 1976Riskind &
Patterson 194GTEX); Sierra Maderas del Carmen, Cafion El Dos1cai below (SE) of Campo
Dos, small moist meadow along stream in general area teamrs forest, rhyolitic area, 2200 m, 3
Apr 1974,Wendt et al. 129TEX); 1.6 mi S of El Club-Piedra Blanca-Huerfanitad that leaves the
latter 6.2 mi W of Huerfanito, heading up limestone vallegfSierra Maderas del Carmen, along
small but apparently perennial stream in general areaseftdgcrub/grassland, 1325 m, 4 Apr 1974,
Wendt et al. 134TEX).

Erythranthe inamoenas distinctive in its lack of vestiture (usually complgt glabrous),
short corollas, flowers in racemes with reduced brants mostly at distal nodes, short and open-
thoated fruiting calyces, erect and fistulose stent jtarapparent annual duration (fibrous-rooted but
usually rooting at lower cauline nodes).

Pennell (1935) placdarythranthe inamoengasMimulus jamesivar.texensiyas a synonym
of typical E. glabrata but the calyces (9—10 mm) and the corollas of the Texats@eansmall, more
like typical E. geyeri(as noted by Greene in the protologuevibmulus inamoenys Greene also
correctly observed the difference in habit betw&ergeyeri(prostrate) and. inamoena(at least
flowering axes erect)Erythranthe inamoens tetraploid, in contrast to the dipldid geyeri

Presumably because of its small corollas with autogarfetity, Erythranthe inamoena
has often been confused in identification wih cordata especially in the trans-Pecos region of
Texas where the two are sympatric. The two usually calisbieguished by the following contrasts.

1. Calyces closed at maturity; flowering at distal nogeslicels and calyces minutely stipitate—
glandular; fruiting calyces (8—)14—-18(—20) mm; corolla tube-throats 8A14 m

........................................................................................................ Erythranthe cordata
1. Calyces open at maturity; flowering often at all npgeslicels and calyces glabrous; fruiting
calyces (7-)8—11 mm; corolla tube-throats 7-11 mm .....c........ Erythranthe inamoena

In Brewster, Presidio, and ValVerde counties, howethere are populations identified here
asE. inamoengbased on proximal-to-distal distribution of flowers and thartsmature calyces with
open throats) that have sparsely stipitate-glandularcelediand calyces. These might reflect
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introgression fronk. cordata— typical populations of both species occur in Brewste Presidio
counties, butE. cordatahas not been recorded from Val Verde County. Colastiexamined.
Texas. Brewster Ca.along Calamity Creek, ca. 24 mi S of Alpine, in damplsneath bridge, 4500
ft, 2 Apr 1949, Turner 459(SRSC); Warnock & Johnston 17698 (SRSC). Presidio idiackley
3547 (SRSC);Henrickson 1128(TEX); Warnock 1820QSRSC-2 sheets)Varnock 435SRSC);
Warnock & Powell 1776{SRSC). _Val Verde Cplndian Springs, formerly inundated SW-facing
slope of large limestone blocks and boulders with largagp28 Jun 200Z00le 4606 SRSC); 20-
30 mi up Devil's River, along river at falls below Tawcett Lodgequent in mud, 2450 ft, 3 Apr
1953,Warnock 1126§SRSC).

5. ERYTHRANTHE MICHIGANENSIS (Pennell) Nesom, Phytoneuron 2012-40: 44. 20Mimulus
michiganensigPennell) Posto & Prather, Syst. Bot. 28: 177. 20@8nulus glabratusubsp.
michiganensisPennell, Acad. Nat. Sci. Philadelphia Monogr. 1: 119. 1938imulus
glabratus var. michiganensis(Pennell) FassettRhodora 41: 524. 1939.TYPE: USA.
Michigan. Cheboygan Co.: banks of Niger Creek near Topinabee, 13 Jul1lBREhlers
3240(holotype: MICH digital image!; isotype: PH!).

Perennial, rhizomatous, commonly producing numerous leafy stolons frosal bzodes,
rooting at distal nodes, sometimes forming mattems ascending-erect or basally decumbent,
becoming erect in the inflorescence, 12-50(—70) cm, glabrousnutetyi hirtellous and stipitate-
glandular. L eaves cauline, basal absent at flowering, blades palmately 3—5-vydineadly ovate to
broadly ovate-elliptic or suborbicular, 8-30 mm x 7—-30 mm, ixeligt even-sized or diminishing in
size distally, bracteal reduced and slightly falqa® pressed), margins evenly or unevenly dentate-
serrate to dentate with 3-8 pairs of teeth per sidegapnostly rounded, bases truncate to cuneate,
petioles 1-5(-15) mm, sessile at midstem and distdilpwers 2—14, mostly from distal nodes or
from medial to distal nodesFruiting pedicels 10—25 mm, spreading, villous-glandular to minutely
villosulous-glandular.Fruiting calyces cylindric-campanulate, 7-10 mm, not closing, upper lobe ca.
2x longer than others and slightly upcurving, puberulous to sbittgllous, mixed with longer
stipitate-glandular hairs. Corollas yellow, sometimes faintly red-spotted, tube-throatsndyic-
campanulate, 10-14 mm, exserted 5-8 mm beyond the calyx mardirpilahiate, expanded 10-15
mm (pressed) Styles glabrous. Herkogamous; anther pairs distinctly separated in level, stigma 0.5—
2 mm above the upper anther paif.ature capsules not observed. r2= 30 or rarely 8 = 28 (Bliss
1986).

Flowering Jun—Aug(—Oct). Cold calcareous springs, sedmmessions, streams, alkaline
shorelines at the mouth of small drainages, steep mostipes, bluff bases, commonly within
northern white cedar swamps; 500-900 m; Michigan (Benzie, Chabpoygmmet, Leelanau,
Mackinac cos.). Map 3.

Erythranthe michiganensis endemic to a small area in the Mackinac Straits Grahd
Traverse regions of Michigan — known as extant from 15 sitdsfram 3 sites where now
apparently extinct. Plants of all but one of the populatisasessentially pollen-sterile and reproduce
through rhizomes; those from the single partially fertipydation have only 27-52% pollen
stainability and regularly set selfed-fruits in the egrieouse. In interpopulational crosses between
pollen-sterile individuals and pollen donor individuals from theigiyrtfertile population, all the
flowers survived to fruiting and all set fruit (Posto 2001).

Based on data from allozyme and RAPD studies, morphobogy,crossing studies, Posto
and Prather (2003) provided evidence in justification of timga Erythranthe [Mimulug
michiganensisat specific rank. It is "distinguished from the only otheember of theMimulus
glabratuscomplex in the Upper MidwesM. glabratusvar. jamesii[= E. geyerj, by its relatively
short pedicels (less than twice as long as the braetajjvely large (17-27 mm) and irregularly
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spotted corolla, long style (6—14 mm), and large pistil (13—21."mMjfferences betweek. geyeri
andE. michiganensis the couplet below are as summarized by Posto ankdPrat

1. Pedicels usually more than twice as long as the biamtsljas 8—18 mm, sparsely spotted on

tube; styles 2—6 mm; pistils 5—10 MM ..o Erythranthe geyeri
1. Pedicels less than twice as long as the bractsja®il—-27 mm, irregularly spotted on lip and
tube; styles 6—14 mm; pistils 13-21 mm ...............cccceee......... Erythranthe michiganensis

The didynamous stamens Bf michiganensiand stigma positioned above the upper anther pair,
along with the relatively large corollas with broadly exgheah limb, are reflective of its allogamous
breeding system and provide another contraBt fgeyerj which is autogamous.

In the RAPD study, Posto and Prather found unique genetikens in Erythranthe
michiganensisand that alE. michiganensisndividuals grouped in a distinct cluster in the UPGMA
phenogram, nested among the individual€ofjeyeri This result was consistent with an allozyme
analysis by Vickery (1990). The less specialized breedisges of E. michiganensisuggests that
it was not derived directly frorg. geyeriand no RAPD evidence appeared to indicate Ehgiuttata
was involved in the origin oftE. michiganensis The narrow geographic distribution @.
michiganensidies within the wider range d&. geyeriand the two are known to co-occur at two sites,
apparently without hybridization or morphologically intermediatdividuals. A phylogenetic
assessment of the Michigan endemic needs to be broadsttemjgh similarities in vegetative
morphology and calyx morphology suggest thageyerisurely must be among the closest relatives.

6. ERYTHRANTHE TILINGII (Regel) Nesom, Phytoneuron 2012-40: 44. 2(Mitnulus tilingii Regel,
Gartenflora 18: 321, plate 631. 18684imulus langsdorffiivar. tilingii (Regel) Greene, J.
Bot. (Brit. & Foreign) 33: 8. 1895T YPE: USA. California. [Nevada Co.:] "In der Nahe von
Nevada-City im Felsengebirge Californiens sammelt¢,S.T. Tiling s.n. (holotype: LE
presumably). Regel grew it from seed sent by Dr. Tifnogn the vicinity of Nevada City,
California. The illustration seems diagnostic althoughftiar vestiture would need to be
examined to verify that it is n&rythranthe corallina

Mimulus implexussreene, J. Bot. (Brit. & Foreign) 33: 8. 1898limulus caespitosugar. implexus
(Greene) Peck, Man. PIl. Oregon, 655. 1941.ECTOTYPE (designated here)USA.
California. [Nevada Co.:] Towards Castle Peak, 27 Jul 189B, Greene s.n(ND-Greene
46291!, photo-PH!, photo-UT!; isolectotypes: ND-Greene!, UCThe protologue provided
only this: "It usually grows in dense masses among rockggadtreamlets, but only in the
higher Sierra Nevada of California.” Greene noted ligabhad earlier (Bull. Calif. Acad. 1:
110. 1885) and mistakenly identified these plantdadgilingii. He regarded/. implexus
distinct particularly in the leaves, which are "not onlyntisual thickness and fleshiness of
texture; they are entirely covered by translucent dewy-loogartjcles, so that upon being
handled, especially with moist hands, these particles,land cover the leaf surface at once
with a thick albuminous slime."

Mimulus veronicifoliusGreene, Leafl. Bot. Observ. Crit. 2: 7. 1909.YyPE: USA. Washington.
[Clallam Co.:] Olympic Mountains, along rivulets, 5000 Aug 1895,C.V. Piper 2177
(holotype: ND-Greene!, photo-PH!, photo-UT!). The protologwted "near implexus,
excessively large corollas, 2 inches long and nearly tiemwide at the orifice.” Plants of
the type collection are relatively tall and suberect bwtehthe very large corollas and
intricately branched system of thin rhizomes charatiersf the species. Calyces and
pedicels are minutely hirtellous.

Mimulus lucensGreene, Leafl. Bot. Observ. Crit. 2: 7. 1909eCTOTYPE (designated here)JSA.
Oregon. [Baker Co.:] Along rivulets in deep woods, Powder Rivas.MAug 1896,C.V.
Piper 2518(ND-Greene 43316!, photo-PH!, photo-UT!; isolectotype: ND&aed). "Akin
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to M. implexus differing by much more slender stems which are wealdandmbent; leaves
exactly ovate, truncate or subcordate at base, of sudatély succulent texture as to be
clearly transparent when dried under pressure; calyx $panrd finely villous." In the
protologue, Greene citeldiper 2518 and?519; the ND-Greene sheeBiger 251§ have
"Type" and "M. lucens Greene" in Greene's handwriting.

Mimulus implicatusGreene, Leafl. Bot. Observ. Crit. 1: 189. 190BYPE: USA. California. San
Bernadino Co.: Mill Creek Falls, in the mountains batkSan Bernadino, 5500 ft, 20 Jun
1901, S.B. Parish 5063holotype: US digital image! Photo-JEPS!, photo-PHityipes: NY
digital image!, PH!). The PH label says "5,000 ft" but othee has the same collection data.

Perennial, rhizomatous from a mass of yellowish, branchimpmes. Stems 2—-35 cm,
ascending-erect, usually freely branched, glabrous to $patgatate-glandular or short glandular-
villous. Leaves: blades 5-35 mm (30-55 mm in large-leaved forms), ovate todktedriangular
or narrowly lanceolate (broadly ovate in large-leavedn®)r glabrate to sparsely or moderately
villous with thick-vitreous eglandular hairs, apex acute ituge or rounded, margins irregularly
denticulate, palmately 3-5-veined, 1.5-3 cm, upper sessile, mailigge; petioles 0-25 mm.
Flowers 1-3(-5), in distal axils.Fruiting pedicels 15-35(—40) mm, sparsely stipitate-glandular to
short glandular-villous. Fruiting calyces broadly campanulate, 11-15 mm, closing, glabrous to
sparsely stipitate-glandular or short glandular-villouidous at the sinuses, generally purple-tinged
and purple-dotted, lobes broadly ovate, blunt, unequalptherlones usually longer than the lateral,
the upper at least twice as long as the oth&@srollas yellow, red-dotted, tube-throats 15-28 mm,
exserted 5-10 mm past calyx margin, limb bilabiate, expanded 14-38cmass (pressed)Styles
hirtellous. Herkogamous; anther pairs at different levels, stigma above uppéreampair. Capsules
5-7 mm, stipitate, included.n2 28, 56.

Vouchers at UT for chromosome counts by Vickehy:= 28 (California, El Dorado Co.,
Mono Co.;Utah, Salt Lake Co.)2n = 56 (Utah, Utah Co.Vickery 2714 cult. 7493).

Flowering Jul-Sep. Seeps, springs, streambanks, shalloletsivaliff bases, ledges and
crevices, steep gravelly slopes, wet meadows; 6200-11,400 ft [1400-340®\limerta (Sheep
Mountain, Waterton Lake, 28-31 Jul 18%8acoun 11,889ND-Greene); Ariz., Calif., Idaho, Mont.,
Nev., Wyo. Map 4.

The assertion that introgression has occurred bet&eghranthe tilingii and E. guttata
(Lindsay & Vickery 1967) is based on observations from northdiah. Plants of the putative
introgressants, from "the subalpine population from the Bifo@wood Canyon,"” were noted by
Lindsay and Vickery (1967, p. 453) as "typical\f guttatusfor the presence of underground stems
which appears to be a residdl tilingii trait from an ancient hybridization.” In the UT herbaridum,
identified a voucher as a plant Bf utahensisfor which 2 = 30 and prolific rhizome production is
characteristic. Utah. Utah Co. Mount Timpanogos, 7800 ft, 6 Aug 198&jens s.n.n = 15 (UT),
see Mukherjee and Vickery (1962). Also reported McArthual.e(1972) as n = 15 fdt. tilingii in
Utah Co. are these (vouchers not seen): Mt. Timpanogos 28&l m, 1968, Vickery cult. 7714; Mt.
Timpanogos Trail, 2745 m, 1968, Vickery cult. 7717; Emerald Lake, BO3dckery cult. 7716.

Erythranthe tilingii has generally been regarded as a widespread specielatofety high
elevations, the plants arising from a system of thirornies and producing mostly 1-3 large flowers
per stem. It is sometimes considered to include onewaradeinfraspecific entities. The present
study divides this "complex" into four distinct entitiegithout unambiguous intergrades, each of
which is treated at specific rank. One other spedtegjtahensisalso is included — it has not
previously been associated with this group of species.

(1) Erythranthe tilingiisensu stricto is relatively widespread over the west&A &nd is sympatric
with E. corallinaandE. caespitosa Leaves are variable in sizeBntilingii, and particularly in Idaho
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they may approach the small size of thosdEoftaespitosaéut the leaf margins oE. tilingii are
distinctly toothed and the stems are taller and moret.erAcross the range of the species, plants
sometimes produce very large leaves but these often can epetseoccur on plants with
characteristically smaller leaves. This wide varigbiln size apparently does not occur Nh
caespitosus

(2) Erythranthe minois characterized by very short corollas with relativedyrowly expanded limbs.
Corollas ofE. tilingii rarely may be equally as short but are produced onsplhat are depauperate
in other ways as well (e.gQregon. Klamath Co.,Epling 5555 MO; Washington, Thurston Co.,
Meyer 1590 MO) — these scattered, small-flowered individuals @@ehaps the reason Pennell
regarded the range &. minorto be wider than recognized here. The nodding calycés ofinor
also distinguish the species. Overall, the distinctiorEoiminor appears to be subtle but real,
especially in view of its geographic coherence.

(3) Erythranthe caespitosa endemic to northwestern and central Washington anSetké#k Range

of British Columbia — the plants have consistently sfealles with subentire margins and the stems
are consistently procumbent to decumbent-ascending, usoatiyng matted coloniesErythranthe
caespitosandE. tilingii apparently are sympatric in counties of northwestern \Wgkim.

(4) Erythranthe corallinahas hirsutulous to softly hirsukeaf surfaces and occurs only in the Sierra
Nevada of California and adjacent Nevada (Washoea@@.Carson City). Its chromosome number
is reported asrP= 48 and 56, compared ta 2 28 and 56 itk. tilingii. Compared t&. tilingii sensu
stricto, the leaf blades d&. corallina are relatively broader, the shape broadly ovate to odicul
ovate, the plants are generally taller, and long-pedieeflawers occasionally are produced from
midstem or even proximal nodes. The hirsutulous to hirsutguresof eglandular hairs on both leaf
surfaces is a reliably diagnostic feature and usuallyyeatsserved with a lens.

7. ERYTHRANTHE CAESPITOSA (Greene) Nesom, Phytoneuron 2012-40: 43. 201&imulus
caespitosugGreene) Greene, J. Bot. (Brit. & Foreign) 33: 8. 18%8imulus tilingii var.
caespitosugGreene) A.L. Grant, Ann. Missouri Bot. Gard. 11: 154. 19%¥mulus scouleri
var. caespitosusGreene, Pittonia 2: 22. 1889.LECTOTYPE (designated here)uSA.
Washington. [Pierce Co.:] Lake Shore, on Mt. Rainier, 20 Aug 1889, Greene s.n(ND-
Greene 046468 photo-PH!, photo-UT!; isolectotypes: DS digitalgghaND-Greene-2
sheets!, NY digital image, PH!, UC! [with “TYPE” handwanh], US digital image!, WTU).
Treated as a distinct species by Pennell (1951). Whemé&reagsed this entity to specific
rank inMimulus he intended only to reflect its disconnection friginscouleri— he did not
mention a relationship or similarity witfd. tilingii.

Perennials, with slender rhizomesStems delicate, 3—10 cm, glabrous, minutely hirtellous,
or stipitate-glandular, usually in masses, terete aitish, decumbent at base, rooting at the lower
nodes sometimes producing creeping, small-leaved runrieeaves: blades orbicular to narrowly
elliptic or ovate, 5-12 mm long, becoming larger distally, padhyad-veined, often purple beneath,
sparsely to moderately puberulent with minute stipitate-glandairs, margins denticulate to entire,
apex obtuse, base cuneate to a short petiole, proximal leavalty usublyrate, distal sessile to
subsessile. Flowers 1-3, commonly solitary. Fruiting pedicels 10-30(—40) mm, sparsely to
moderately villous with short, gland-tipped hairs, somesirwith an admixture of hirtellous hairs.
Fruiting calyces broadly campanulate, 7-15 mm, closing, the short lobegsebto acute or
mucronulate, lower pair upcurved, uppermost 3—5 mm and pronyirgotruding. Corollas yellow,
dark red-spotted, tube-throats broadly funnelform tandyic-funnelform, 15-18 mm, palate partially
closed, lower lip deflexed-spreading lobes, upper lip witleradiog lobes.Styles minutely hirtellous.
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Herkogamous; anther pairs at different levels, stigma above upper aptier Capsules 4-5 mm,
stipitate, included.

Flowering Jul-Sep. Alpine meadows and slopes, stream bapksocks in streams, wet
crevices, talus; 1100-2000(-2300) m. British Columbia (Selkirk.,M&hilliwack Valley);
Washington (Cascade and Olympic Mts.). Map 5.

8. ERYTHRANTHE MINOR (A. Nelson) Nesom, Phytoneuron 2012-40: 44. 208#mulus minorA.
Nelson, Proc. Biol. Soc. Wash. 17: 178. 1904imulus langsdorffiivar. minor (A. Nelson)
Cockerell in Daniel, Fl. Boulder, Colorado, 213. 191TyPE: USA. Colorado. [Boulder
Co.:] Arapahoe Pass (near Boulder), timberline, 180%]. Andrews 8 (holotype: RM fide
Grant 1924, photo-PH!). Treated by Pennell (1951) as andlistpecies occurring in the
Hudsonian Zone from Oregon and Idaho south to Utah and Nexiciv

Mimulus luteusvar. alpinus A. Gray, Proc. Acad. Philadelphia 15: 71. 1863 (non Lindley 1827)
Mimulus alpinus(A. Gray) Piper, Contrib. U.S. Natl. Herb. 11: 510. 1908/imulus
langsdorffii var. alpinus (A. Gray) Piper, Mazama 2: 99. 190Mimulus langsdorffiivar.
alpinus (A. Gray) Blankinship, Montana Agric. College Sci. Bull.98. 1905. TYPE: USA.
Colorado Territory. Alpine and subalpine, 39-41°N, 1882,C. Parry 135aholotype: GH
photo-PH!). The protologue entry: "caulibus 3-pollicaribus & te@asumbente vel repente 1-
3-floris; foliis plerisque sessilibus subintegerrimis. Alpireggion, 135a coll. Parry, 1862.
Very glabrous." The PH photo has a labdPafry 2353 1862.

Perennial, rhizomatous. Stems, pedicels, and calyces densely minutely hirtellous and
eglandular or with a mixture of hirtellous and gland-tippedshabtems erect to erect-ascending, 5—
20 cm. Leaves. blades broadly ovate to elliptic-ovate or lanceolate, 8-3526 mm, palmately 3-
veined, both surfaces glabrous, margins shallowly dentatertbculate, apex acute to obtuse, base
cuneate to truncate, sessile to subsessile or proxirttapetioles 1-3 mmFlowers 1-3, from distal
nodes. Fruiting pedicels 10-20 mm. Fruiting calyces 10-13 mm, closing, nodding 80°-100°,
without purple dots.Corollas yellow, apparently without red dots, tube-throats tubular-fiioinme,
9-11 mm, exserted from the calyx 0-1(-2) m8tyles sparsely hirtellous.Herkogamous; anther
pairs at different levels, stigma above upper anther @apsules 5-8 mm, stipitate, included.

Flowering Ju-Aug(-Sep). Stream edges, lake edges, intemmivater courses, subalpine
rill, roadside ditches, subalpine to alpine; 3000—3700 m; Coloradwe MNeico, Utah. Map 6.

The corollas oErythranthe minorare distinctly shorter than those of typi€altilingii and
the geographic range of the species is set apart Eorilingii. The morphological difference
between the two is especially apparent by comparison of ef specimens of one with the other.
The range oE. minoris primarily in Colorado apparently extends into Uthh Gal Mountains of
Grand and San Juan counties) and into New Mexico (thesiigr Peak area of Taos County).

The only collection seen froidew Mexico is this: Taos Co.Carson Natl. Forest, 8 mi from
Red River town, bank of Goose Lake, 11,650 ft, 23 Aug 186&:ell & Correll 36261 (NMC).

9. ERYTHRANTHE CORALLINA (Greene) Nesom, Phytoneuron 2012-40: 43. 201&imulus

corallinus Greene, Erythea 4: 21. 189Blimulus tilingii var. corallinus (Greene) A.L. Grant,
Ann. Missouri Bot. Gard. 11: 155. 1924 ypPE: USA. California. [Nevada Co.:] Washoe
Mts., [protologue: "Plentiful along the western base ltdé Washoe Mountains beyond
Truckee,"] 25 Jul 1895E.L. Greene s.n(holotype: ND-Greene, photo-UT!; isotype, as
labeled: NY digital image!). The protologue (p. 21) notelgriéful along the western base
of the Washoe Mountains beyond Truckee, but also near Sunetibrs from the latter
district it has been distributed by me under the name dfilvigii." Pennell (by annotation)
identified this asMimulus tilingii.
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Mimulus minusculussreeneg Leafl. Bot. Observ. Crit. 2: 5. 1909TYPE: USA. California. [Tulare
Co.:] South Fork of Kern River, 8200 ft, 187bT. Rothrock 312holotype: US fide Greene
in the protologue, but not included in US type databaGegene noted that "the whole plant
is sparsely and minutely hispid-hirtellous."

Perennials, prolifically rhizomatous, rhizomes thinStems mostly erect to ascending-erect,
6—25(—38) cm, moderately hirsute to hirsutulous with deflexeds.hdireaves basal and cauline,
becoming larger distally or even-sized, blades ovate to lyroadte, 15-45 mm, palmately 5-veined,
hirsutulous on both surfaces with ascending hairs, eglandu&gins sharply dentate-serrate, apex
obtuse, base mostly truncate to shallowly cordateils@sssubsessile or proximal with petioles 1-15
mm. Flowers 1-3(—6), commonly solitary or mostly from distal nodésuiting pedicels (10-)25—

75 mm, glabrous or puberulent proximally with stipitate-glaadinairs. Fruiting calyces broadly
cylindric-campanulate, 11-15 mm, not closing, sometimes purpltesip lobes shallowly deltate,
lower pair slightly upcurved. Corollas yellow, red-spotted, tube-throats narrowly funnelform to
broadly cylindric, 13—20 mm, limb expanded—22 mm (pressed). Styles sparsely hirtellous.
Herkogamous; anther pairs at different levels, stigma above upper aptie Capsules 7-10 mm,
stipitate, included. 2= 48, 562.

Flowering (May-)Jun—Aug. Creek banks, moraine water sasirbogs, marshes, wet
meadows, roadside ditches; 4800-)5700—-9000(—10,000) ft; California, &Nekéap 7.

Before learning thaErythranthe corallinais the correct name for this species, | annotated
various collections of it aBrythranthe minuscula

For Erythranthe corallina Vickery made chromosome counts of248 from Tuolumne Co.
(Porcupine Flats, 8000 ft, 17 Sep 19bkisey 57§UC, UT) and & = 56 from El Dorado Co. (8 mi
from Calif. checking station along US Hwy 89, 7200 ft, summer 196&on s.n(UT), identifying
the vouchers aBlimulus tilingii var. corallinus How the 2 = 48 population might have arisenEn
corallina is obscure, since its putative relatives apparently are 28 and 2n = 30. The species
appears to be relatively uniform and it seems likely ithiadd but a single evolutionary origin. The
voucher for the count ofr?= 56 needs to be reexamined on the possibility thaayt meE. utahensis
and the count of 2n = 48 needs to be verified.

Two collections from the southern part of the range aref low plants with decumbent-
ascending stems (4-10 cm) and tiny ovate-triangular leavedethB-10 mm x 3-6 mm) but the
dense system of filiform rhizomes, flowers 1-3, and taotel foliar vestiture identify them as
Erythranthe corallina.San Bernadino CoSan Bernadino Mts., Bluff Lake, 7400 ft, 21-27 Jun 1895,
Parish 3606(JEPS); eastern San Gabriel Hills, Lost Creek,adfrig canyon, on W-facing wet cliff
face, 6800 ft, 22 Jul 199&winney 308§DAYV). Other collections oE. corallinafrom Bluff Lake
are typical in habit (e.gClokey5301and5305 UC; Grinnell 80 UC) and similar compaction of the
basal parts occurs sporadically elsewhere in the ranfgpe species as well askn tilingii.

10. ERYTHRANTHE UTAHENSIS (Pennell) Nesom, Phytoneuron 2012-40: 44. 201limulus
glabratus subsp.utahensisPennell, Acad. Nat. Sci. Philadelphia Monogr. 1: 123, map 23.
1935. Type: USA. Utah. Millard Co.: along brook, Preuss Lake, near Clay's Raz@iAug
1919,1. Tidestrom 1118@holotype: PH!).

Perennial, prolifically rhizomatous, thin rhizomesStems erect or proximally decumbent-
ascending and rooting at the nodes, 20-50 cm, glabrous or spstipéigte-glandular in the
inflorescence. L eaves basal and cauline, even-sized or largest near midsiessjle to subsessile
except for proximal-most, blades orbicular or suborbiculabrmadly elliptic, broadly ovate, or
depressed ovate, 20-40(—75) mm x 12-35(—40) mm, both surfaces glabrialsete gr commonly
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sparsely stipitate-glandular and sparsely pilose with-walled hairs, often glaucous abaxially,
margins entire or subentire to mucronulate or shallowlyaderor denticulate, apex rounded, base
usually truncate to broadly cuneate; petioles absent or 2—10 Flowers 6—16 in a loose raceme,
distal bracts becoming much reduced.uiting pedicels (25-)40—75 mm, straight, stipitate-glandular
to short villous with gland-tipped hairgrruiting calyces (10-)11-17(—20) mm, not closing, lobes
convex-mucronulate, upper lobe slightly longer and triangular-bsiimitate-glandular or minutely
hirtellous or a mixture, sometimes also with longer, thalled eglandular or glandular hairs.
Corollas yellow, lower lip prominently darker yellow and sparsely pugmetted, tube-throats
narrowly funnelform to broadly cylindric, 10-15 mm, exsefe® mm beyond calyx margin, limb
weakly bilabiate, expanded 12-20 mm (pressestyles hirtellous. Herkogamous; anther pairs at
different levels, stigma above upper anther p&iapsules 5—-8 mm, stipitate, included.n2= 28, 30.

Vouchers at UT for chromosome counts by Vicke2g: = 28 (California, Mono Co.;
Nevada, Mineral Co.;Utah, Juab Co.)2n = 30 (Nevada, Elko Co. and White Pine CoUtah,
Tooele Co. and Wayne Co.).

Flowering (Feb—)May—Aug(—Oct). Drainage ditches, springgyssewvet meadows, margins
of ponds and small streams, marshy areas; 1400-2500 m; Qaliféresno, Mono, Tuolumne),
Colorado, Nevada, Utah. Map 7.

Colorado records as mapped from Delta, Montrose, aglid&he counties are from the
database of collections from CU Museum-COLO (2009); catlestfrom Montrose Co. were cited
for subsp.utahensisby Pennell. California records for Fresno, Mono, andldrapne counties are
vouchered by these: Fresno (8600 ft, 8 Jul 194%Bean 516 Vickery cult. 5047 (UT)._Mono Co.
Mono Lake, Rush Creek, 4 Sep 1988son 13646UC); by Mono Lake, 6440 ft, Jul 1948tebbins
714 (UC). Tuolumne Co.near the middle Fork of the Tuolumne River, 6000Stebbins s.n.
Vickery cult. 5047 (UT).

Erythranthe utahensiwas treated as a distinct entity {@snulus glabratusubsputahensiy
by Welsh et al. (2003). Holmgren (1983, p. 354) noted that "SciespgahensisPennell is easily
distinguished from the other subspeciedofglabratus but it can be too easily accomodated within
the broad range of variability d#l. guttatusDC." — he cited collections from Pennell's original
documentation in recognizing at least the potential existehsubsputahensis Mimulus glabratus
subsputahensisvas placed without comment as synonyrnvioguttatusby Thompson (1993).

Erythranthe utahensiss characterized by its erect stems, prolifically dowed filiform
rhizomes, basal leaves short-petiolate to subsessile andecsessile, blades suborbicular to broadly
ovate or depressed ovate with thin-walled villous-glandudars on both surfaces, margins subentire,
proximal pedicels elongating to 75 mm, and calyces openaairity. The species most closely
similar toE. utahensiss E. corallina— both species have a dense system of thin rhizones it
suborbicular leaf blades, long pedicels, open calyces, aagé korollas. The two are sympatric
whereE. utahensispparently touches into the Sierra Nevada of CaliforRikants of one collection
have the taller habit oE. utahensisbut with fewer flowers as ifE. corallina and an apparently
intermediate vestiture: Tuolumne Cdckerson Creek, 4710 ft, 26 Aug 194¢ckery 191(UT).
The two species are distinguished by the following contrasts

1. Flowers 1-6, from distal nodes only; corolla tubes 14-20 muminf pedicels 15-75 mm

long; stems 6-25(—38) cm; leaf blades prominently dentate wéftp sketh, hairs of surfaces
short, sharp-pointed, eglandular, thick-walled, andghaly .................. Erythranthe corallina

1. Flowers 6-16, from proximal to distal nodes; corolla tubes 10-v3fraiting pedicels (25—

)40—75 mm; stems 20-50 cm, leaf blades subentire to shallowlytelemidrs of surfaces longer,
apically blunt, gland-tipped, thin-walled and vitreous....................... Erythranthe utahensis



Nesom: Erythranthe sect. Simiola 34

Erythranthe utahensipreviously has been regarded as a member dMineulus glabratus
complex' because of its similar chromosome number and mpaddy because of its calyx, which
usually remains open at maturity. The distinctive rhizaystem, however, as well as its foliar
vestiture and its western USA geography, indicate that @ngsl with theE. tilingii group. The
allozyme analysis by Vickery (1990) plades/thranthe utahensias more similar to Andean groups
with n = 46 than to any other North American groups previowdyntified ask. glabrata but the
analysis did not include any other species ohglingii group.

11. ERYTHRANTHE GUTTATA (Fischer ex DC.) Nesom, Phytoneuron 2012-40: 43. 20iulus
guttatusFischer ex DC., Cat. PIl. Horti Monsp., 127. 18Mimulus langsdorffivar. guttatus
(Fischer ex DC.) Jepson, Fl. W. Mid. Calif., 406. 190Y.PE MATERIAL: USA. Alaska. No
other data, ca. 1803-1806,H. Langsdorff s.n(CGE?; LE fide Tokarska-Guzik and Dajdok
2010; NY fide Pennell 1935). Figure 1.

The 1813 protologue is reproduced here:

"(141) MiMULUS GUTTATUS. M. foliis ovatis multinerviis denticulatis, infemibus petiolatis,
caulibus basi repentibus adscendentibus pilosiusculis projechli@uifn subtetragonis,
pedicellis folio florali brevioribus. DChort monsp. ined. t. 60

Hab. ..... Species affinis M. luteo cujus icon adesFanill. peruv, sed differt: 1.° caule
petiolique pilosis nec laevibus; 2.° foliis inferioribusndie petiolatis nec subsessilibus; 3.°
dentibus foliorum inaequalibus nec regularibus; 4.° pedicelli® fotevioribus nec duplo
longioribus; 5.° flore fere duplo minore; 6. © fauce pilosoutdn icone Fewilleana glabro.”

As a synonym oMimulus luteud.., Bentham (1846, p. 370) listed "M. guttatus DC.!
cat. hort. monsp. p. 127" and also cited the discussion lasttation of Langsforff's Mimulus
(see notes below favl. langsdorffiiJ. Donn ex Greene 1895). Gray (Synopt. Fl., p. 448) also
regarded the South American and western North Ameplzamns as conspecific, & luteus

Grant (1924) did not specify a type fdr. guttatus Pennell (1935) noted that "Quite
certainly the seeds of these garden plants were obtammadthe same source as those of the
plant figured in the Botanical Magazine 36: t. 1501. 181®Makiteus being from Langsdorff
who collected the plant, between 1806 and 1810, on Unalas&agfdhe Fox Islands, Alaska.
A probable duplicate of Langsdorff's specimen, or elsgibgeny in a Russian garden, as in
Herb. New York Botanical Garden, labeled Mimulus gutt&udnalaschka. Fishcher.”" Pennell
(1947) and Campbell (1950) essentially repeated Penneller eaxtount of the provenance.

The nature of Pennell's "certainty" about the sourt¢kenteeds is at least ambiguous,
but he perhaps assumed that it was no coincidence thatahgpdllier garden catalog and the
Botanical Magazine article were published at essentiadlysame time and that Russian botanist
F.E.L. Fischer also had access to the gatherings of Langsddtié plant illustrated in the
Botanical Magazine of 1812 was said to be grown from sestied in Alaska by Langsdorff
and initially sent to John Hunneman in England in about 1811.ar$k&-Guzik and Dajdok
(2010) observed that Langsdorff collected the seeds during hagi@ay 1805 to Marquis Island
(1804-1808).

Mimulus rivularisNutt., J. Philadelphia Acad. Nat. Sci. 7: 47. 1834.Pe: USA. Idaho or Oregon.
Head of Colum([bia River], [probably 1832y.J. Wyeth s.n(holotype: PH!; probable isotype:
MO! see comments below). Protologue: "Stoloniferous; vemgath. Root leaves round
oval, sharply crenate, petiolate, stem leaves simiéssie. Flowers large, bright yellow.
Hab. In the valleys of the Rocky Mountains."

The PH sheet hold four branches, all of which were ifledtiby Pennell (by
annotation) first aMimulus guttatusand then ad. puberulus Grant (1924) also apparently
regarded all as equally pertinent to the type concépuo separate collections and two
separate labels, however, are mounted and the colleatienst of the same entity.

The one longer and thicker stem has pedicels and calyceslgpalisus with gland-
tipped hairs — it matches Nuttall's protologue and is ¢heahtype. Immediately below this
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branch is mounted a small handwritten label (by Nuttéimulus luteus rivularis, Head of
Colum. (Nutt f?? Wyeth)."

The three shorter and relatively thin stems have plediensely hirsutulous mixed
with a few gland-tipped hairs. The accompanying labebhasnted header: "US Geological
and Geographical Survey of the TerritorisBCOND DIVISION J.W. Powell, in charge" with
collection data as "Utah. [Sevier Co.:] Glenwood, 23 May 1B#5,Ward 90"

The collection at MO is labeled L.F. Ward 90, but @sely matches the morphology
of the PH Nulttall collection — not those from Utah on tHesReet — and it seems probable
that the MO label was distributed with the wrong collectadnplants. The MO sheet
probably is part of the Wyeth-Nuttall collection and, if sahus an isotype.

Mimulus lyratusBenth., Scroph. Indicae, 28. 183Blimulus guttatusar. lyratus (Benth.) Pennell ex
Peck, Man. Pl. Oregon, 654. 194T.yPe: USA. California. The protologue notes only
"California, Douglas (holotype: K photo-MO!).

Mimulus glabratussar. adscenden#. Gray, Synopt. FI. N. Am. ed. 2, 2, Suppl. 448. 188&.PE:
USA. Arizona. [Coconino Co.:] Grand Canyon of the Colorado, 4 May 1885Gray s.n.
(holotype: GH photo-PH!). Protologue: "A large and robosinf(as sometimes in Mexico),
rising a foot or two high from the creeping base; brandresly racemosely flowered at
summit; the upper and sometimes connate rounded leaves beirty nethaced and
bracteiform. —M. glabratus(chiefly), Gray, Bot. Mex. Bound. 116M. hallii, Greene, Bull.
Calif. Acad. 113, but species not truly annual, nor calgkhite@cute. The specimen of Hall
described from [sic] was a cultivated one — Coloradovesst to the Grand Cafion in N.W.
Arizona, south to Mexico." *Hirtellous vestiture, eglatadu

Mimulus langsdorffiivar. argutus Greene, J. Bot. (Brit. & For.) 33: 7. 1899.YPE: USA. Alaska.
The protologue cited "Sitk&arclay, also OregonJolmie Nuttall, and others."

Mimulus langsdorffiivar. platyphyllus Greene, J. Bot. 33: 7. 1895TvYPeE: CANADA. British
Columbia. Near Vancouver. "Collected long ago, on the shores wka\ Sound, by
Barclay."

Mimulus langsdorffid. Donn ex Greene, J. Bot. (Brit. & Foreign) 33: 6. 189%PE: USA. Alaska.
ca. 1803-1805 or 1804-180&.H. Langsdorff s.n.(holotype: CGE?). Homotypic with
Mimulus guttatus Greene (1895) noted thaM:' langsdorffii is an older name thakl.
guttatusfor the North American type of this group,” but DonnBann ex Sims, Bot. Mag.
36: sub pl. 15011812) referred to the plant as "Langsdorff's Mimulus" — ifgng it asM.
luteusof Linnaeus, thus not validating a new epithet. Greeri88% attributed the earlier
publication to "Donn in Sims."

As written by Sims in the protologue: "This beautiful spgeof MMuLUS was found
by Dr. LANGSDORFE who was attached, as naturalist, to the Russian epb@a<hina. He
brought it, as we are informed, from Unashka, one ofRbwe Islands, and seeds were
transmitted to Mr. HINNEMANN last spring, and through him to Mr.ORN, curator of the
Botanical Garden at Cambridge, who kindly communicated tim Jsily last the specimen
from which our drawing was made, under the name oflMUs Langsdorfij which we
should have adopted, had it proved, as was supposed, a Bewedys But the same species
was found in Chili, by FathereoILLEE, and has been long ago described and figured in his
work, as above quoted. From hinNNAEUS inserted it in his Species Plantarum, with the
specific name ofuteus It was found also in California and at Nootka, by. MIRCHIBALD
MENZIES."

Mimulus grandiflorusl.T. Howell, Fl. N.W. Amer. 5: 520. 1900 YPE: USA. Oregon. [Clackamas
Co.:] Wet places along the Tualatin River near its mouwth1 900, T. Howell s.n(holotype:
ORE digital image! photo-PH!). No type was cited, thetologue giving only this:
"Growing in wet places along streams, western Oregon\&aghington: beginning to flower
early in May." Described as "stolons; stems 1-4 liegh; lower leaves sublyrate; calyx red-
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dotted, closed; infl. sparsely hairy; corolla 2 inchesrif}.'t The ORE[OSC] sheet has "Type
specimen" handwritten on the label.

Mimulus hirsutusJ.T. Howell, FIl. N.W. Amer. 5: 520. 1901 [non Blume 1826T.YPE: USA.
Oregon. [Clackamas Co.:] In the Tualitin River near its mouthl 7900, T. Howell s.n.
(holotype: ORE digital image!). No type was cited, phetologue giving only this: On wet
rocks in the Tualatin and Willamette rivers Oregon: begintnflower about the first of
July.” Described as 'stems stoutish, 1-2 feet high, rdploalyx red-dotted, closed; lower
leaves often laciniately lobed or lyrate; infl. hirsuterolla 1 inch." The ORE[OSC] sheet
has "Type specimen” handwritten on the original label aasl een annotated later as
"holotype."

Mimulus prionophyllusGreene, Leafl. Bot. Observ. Crit. 1: 190. 190%3.YPE: USA. Arizona.
[Coconino Co.:] Willow Spring, 10 Jun 1898, Palmer 527(holotype: US digital image!
photo-PH! photo-UC!).

Mimulus paniculatussreene, Leaflets Bot. Observ. Crit. 1: 190. 1906PE: USA. California. San
Diego Co.: Witch Creek, May 189R.D. Alderson s.ntholotype: ND-Greene!, photo-PH!,
photo-UT!). The plant has fistulose stems hMepetiolaris

Mimulus puberulussreene ex Rydberg, Fl. Colorado, 311. 1906 [Greene, Leaatfl.Gbserv. Crit. 2:
4. 1909]. Mimulus guttatussar. puberulus(Greene ex Rydberg) A.L. Grant, Ann. Missouri
Bot. Gard. 11: 170. 1924 ECTOTYPE (designated hereldSA. Colorado. [Archuleta Co.:]
Pagosa Springs, 27 Jul 1899F. Baker 58{ND-Greene 046404!, photo-UT!; isolectotypes:
F digital image!, MO! digital image!, ND-Greene!, NY digjiimage! photo-PH!; POM, RM,
UC!, US digital image!). Greene (1909) citBdker 587 "in my own herbarium," as the type.
Grant (1924) referred to the name as published by Rydbeag'asm. nud.” and Rydberg
apparently did not intend to publish the name as an innoyai@ohaps assuming that Greene
had already published it, but his key to species provides @hwological diagnosis.
Rydberg's use of the name in 1906 can be taken as a valicipiobl.

Mimulus equinusGreene, Leafl. Bot. Observ. Crit. 1: 189. 1906.Pe: USA. California. Lake Co.:

In the "Horse Pasture,” near the summit of Mt. Sanhedrin, 20 Jul 18@2,Heller 5924
(holotype: US digital image!; isotypes: CAS digital imadeY digital image!, PH!).

Grant (1924) treatedlimulus equinuss a variety oM. guttatus(asM. guttatusvar.
puberulug, noting that it was distributed "in wet places in $euh Colorado and northern
New Mexico," and characterized by "stems densely pubesd@Eve, often freely branched
from the base; leaves puberulent or pubescent, usually grageh:gedicels shorter than
the flowers, sometimes recurved in fruit; and corolla 23 long." Pennell (1947, p. 166)
noted that it "does not seem to me actually distinguishébla the common plant so
widespread through the Rocky Mountain and Intermontartessta plant distinguishable
from true M. guttatusby its habitually smaller flowers. Were one to consither tivo as
separate species there are a number of names avédakile common plant of the western
United States, but as a subspecies the earliest trinomalberulus which Dr. Grant
intended to apply only to its pubescent extreme." *Hirtelleestiture, eglandular.

Mimulus clementinusreene, Leafl. Bot. Observ. Crit. 2: 5. 1909yPE: USA. California. [Los
Angeles Co.:] San Clemente Island, off the coast ofheontCalifornia, Jun 1908. Trask
s.n.(holotype: US digital image! photo-PH!; isotype: NY dédiimage!).

Mimulus petiolarisGreene, Leafl. Bot. Observ. Crit. 2: 7. 1900vPE: USA. California. [Inyo Co.:]
Argus Mountains, Shepherd Cafion, 800-2000 m, 28 Apr 1834, Coville 740with F.
Funston (holotype: US digital image! photo-PH!; isotypes:!MOY digital image!, PH!).

Mimulus langsdorffiivar. minimusJ.K. Henry, Fl. S. Brit. Columbia, 268. 191%yPeE: CANADA.
British Columbia. Paisley Island, near Vancouver. The protologue: "Glabstesns 6-10
cm. high, corolla [20-40 mm] with one very large, light brown-pugget on the lower lip.
Paisley Island.”
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Mimulus guttatussubsp. haidensis Calder & Taylor, Canad. J. Bot. 43: 1398. 1969.YPE:
CANADA. British Columbia. Queen Charlotte Islands, Moresby Islaadput 3 mi W of
head of Cumshewa Inlet below north face of the Mt. Morestisyymon along rocky-gravelly
margins of steep facing runnel between 700 and 1300 ft, 31 July 1964€alder & R.L.
Taylor 36391(holotype: DAO; isotype: NY digital image!).

A collection identified and distributed &dimulus guttatusubsp.haidensisis this:
Queen Charlotte Islands, [Moresby Island,] ca. 20 mi BMaresby Logging Camp, 29 Jul-2
Aug 1957,Calder, Savile, and Taylor 2308B/C!). Stems, pedicels, and calyces minutely
hirtellous, eglandular.

Perennial, rhizomatous; stems, pedicels, and calyces villousdglan or moderately to
densely hirtellous with eglandular hairs or with a cormabon of glandular and eglandular hairs.
Stems erect to ascending-erect, (6—)15-65(-80) cm, sometimes fsstfulpgo 10 mm wide, pressed),
sometimes rooting at proximal noded.eaves basal and cauline or basal absent at flowering,
palmately or usually subpinnately 5-7-veined, proximal long-pe&plblades 4-125 mm, ovate-
elliptic to ovate or suborbicular, gradually or abruptlyusel in size distally, margins crenate to
coarsely dentate, proximally shallowly toothed to irragyl small-lobed or lyrate-dissected, apices
rounded to obtuse, bases rounded to cuneate to truncate,spatisést or 1-95 mn¥lowers (1-)3—
20(-28), mostly from distal nodes, sometimes in relativelypaminracemes with reduced bracts.
Fruiting pedicels 15-40(—60) mm.Fruiting calyces ovate-campanulate, 11-17(—20) mm, closing,
nodding, usually without red marking€orollas yellow, red-dotted, tube-throats infundibular, (10—
)12—-20 mm, exserted 3-5 mm beyond the calyx margin, limb bilalgpanded 12—-24(—24) mm
(pressed).Styles minutely hirsutulous to villosulousHer kogamous; anther pairs at different levels,
stigma above upper anther pa@apsules 7-11(—12) mm, stipitate (stipes 1-1.5 mm), includead= 2
28, 56.

Flowering Apr—Sep. Springs and seeps, marshes, beaver aang,rivers, streams, and
irrigation canals, loamy soil in conifer forest, watdladamp meadows, wet roadsides; 20—3200(—3700)
m; British Columbia, Saskatchewan (Cypress Hills)beia (Cypress Hills); Alaska, Arizona,
California, Colorado, ldaho, Montana, Nebraska, NayaOregon, New Mexico, South Dakota,
Texas, Washington, Wyoming; Mexico (Baja California, Chiue Coahuila, Sonora); introduced
in ne USA (Connecticut) and e Canada. Introduced in geulthe introduction and spread of
Erythranthe guttatan Europe is documented in detail by Tokarska-Guzik arjddk&2010). Map 9.

An eastern outlyer dErythranthe guttata Nebraska. Keith Co: 2 mi W of Lemoyne, N side
of Lake McConaughy, swampy springy flat along prairie creakdyg soil, 11 Jun 196 Ktephens
11540(SMU). The leaf shape is suggestiveEofgeyeribut the plants are erect and the corollas are
relatively large (tubes 13-15 mm) with the stigma 2 mm abovetigest anther pair.

A single collection is known fromiexas: Presidio Ca.Chinati Mountains State Natural Area,
Pelillos Canyon, at fork of Tinaja Prieta Canyon, rigarvegetation, in igneous gravel and bedrock,
4047 ft, 18 Sep 20040tt et al. 5343 TEX).

Even as more narrowly defined in the present stHdgthranthe guttatas markedly variable
in morphology — patrticularly in stature, leaf shape, vestittioever size, and the distance of
separation between anthers and stigma, and it ranges subalpine and near-alpine habitats into
desert situations where water is available. It seembapte that further study will distinguish
distinct variants.

Sweigart and Willis (2003) found that nuclear DNA vaoia within populations of
Erythranthe guttatgincluding E. microphyllain their concept) is exceptionally high comparedEto
nasutg where sequence similarity is high among (vs. withimytetions.
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Morphological variants.

Plants ofErythranthe guttatawith extremely large corollas have been abundantly cotlecte
on the Aleutian Islands and Kokiak Island as well as thero Alaskan localities (e.g., Juneau,
Amakuk, Yakutat Bay, Admiralty Island). Corolla tube® d9-26 mm long and the limbs are
expanded to 18—-25 mm (pressed). The type collection by Lanf&dorfe of these plants, as is the
plant of Mimulus langsdorffiiillustrated in the 1812 Botanical Magazine (Fig. 1). Tranigl are
glabrous and relatively low in stature and perhaps regraseextreme in a continuum of variability,
but patterns of variation in the species need to be ina¢stign detail (see further comments below
under "Reported variation in ploidy level." The naBrgthranthe guttatanay prove to apply most
appropriately only to Alaskan populations. Vickery et(4b68) also observed that the tetraploid
appeared to match the type of the species, based orstilngyr of a "photograph of the De Candolle
herbarium specimen &fl. guttatus’ A diploid also has been reported from the Aleutslarids (see
notes below), thus it appears that diploids and tetraphogdsbe sympatric in this area.

In scattered localities in California, both arid andre mesic, plants drythranthe guttata
may become extremely tall (over 1 meter) with greatly e&pd, fistulose stems and correspondingly
large leaves (the type ddimulus petiolaris from Inyo Co., is like this) and similar plants havete
collected in other states). Despite their striking agpeas and a suspicion that such plants might be
polyploid, their scattered and relatively common occurrengggests that they are phenotypic
variants within the morphological range of the diploid species

In the area of El Dorado and Placer counties, Gal#o plants ofErythranthe guttateare
consistently relatively small and are commonly collectédaut rhizomes. When rhizomes do show,
they are filiform. Corollas of these plants are re&y short and appear to be whitish or pale yellow
with a darker palate. Further study in field and pabsumably would show whether such plants
represent a distinct race.

Mimulus guttatusubsp.haidensiswas described as "an endemic subalpine race" that occurs
in and along the flanks of the Queen Charlotte Ranges a@na@r Island and Moresby Island. It was
distinguished on the basis of its hirtellous vestiture, but pleihtsmilar hirtellous vestiture occur
over the whole range of the species. A tetraploid chromosumber (2 = 56) was reported for
subsp.haidensisfrom a total of five localities on Graham Island avidresby Island (Calder &
Mulligan 1968) and diploids (2= 28) were documented from one locality on each of thaslands.

At least one of the diploids has densely hirtellous stemscglsdiand calyces — matching the
morphology of subsphaidensis British Columbia. Queen Charlotte Islands, Graham Island,
outskirts of Queen Charlotte City, 13 Jul 19%4lder et al. 22481MO, TEX). A duplicate of
Calder et al. 22481UC) has a mix of hirtellous and glandular hai@alder et al. 3653%UC) from
Moresby Island has hirtellous pedicels but is otherwasenpletely glabrous. Without more
documentation, the hypothesis that tetraploids represastigctimorphological race in this area can
be received only with low confidence.

Variation in vestiture does suggest, however, that regiorfarelitiation has occurred within
Erythranthe guttata In all of Colorado, the Four Corners area, and noetitral New Mexico,
particularly, the vestiture of stems and calyces is ctamly densely hirsute-hirtellous, without
glandular hairs. Plants with similar vestiture alsouocthn Oregon, Washington, and British
Columbia and in scattered localities elsewhere. th&on Oregon, California, and into Nevada and
northwestern Arizona, vestiture is consistent in its wglglandular nature, without eglandular hairs.
Elsewhere in the geographic range the vestiture is a mixsoité+-hirtellous (eglandular) and villous-
glandular hairs. In this quick study, | have not been &bleonsistently correlate the pattern of
vestiture with variation in other features.
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The type ofMimulus puberulusGreene (Hinsdale Co., southern Colorado) has densely
hirtellous-hirsutulous, eglandular vestiture on the stems, degwedicels, and calyces and basal
runners similar to the species in the rest of Coloradd northern New Mexico, but the plants
produce relatively short corollas (but apparently herkogarandsallogamous) and the calyces have
a relatively long upper lobe suggestivebofnasuta Plants of this region may come to be recognized
as evolutionarily distinct, particularly if they should proeebie consistently tetraploid (see further
comments below).

A collection similar to Mimulus puberulusalso has been made from southeastern Arizona.
These are small plants like those from northern New ddexwith densely hirtellous-subvillous
vestiture, but the corollas are very short and appear sutsamous (plesiogamous) though they
have an expanded limtArizona. Greenlee Co.: Hannagan Meadow area, 8900-9300 ft, 21 Jun 1962,
Schmidt 17GARIZ).

Lindsay and Vickery (1967) and Vickery et al. (1968) reportedramosome count ofn2=
30 for a population oMimulus guttatusfrom Cache Co., Utah ("Logan drainage," [Cache Valley,]
Providence, 4500 ft, Vickery cult. 6177, UT), noting (1968, p. 213)"the population is relatively
uniform morphologically although its leaves are rounder arwhitgces are blunter than is usuaMn
guttatus These traits suggest to us that this population maghbeving the residual effects of
previous introgression froml. glabratusvar. utahensisPennell." They also noted that because of
pairing irregularities, the number might actually e 2 28 with a pair of B chromsomes. The
voucher for the @ = 30 count, however, seems better identified simplEshranthe utahensis
Claims by Vickery that hybridization and introgressiosoahave occurred betweé&n utahensisand
E. guttatain the Big Cottonwood and Provo drainages of Utah Coargyminimally and obliquely
documented and need to be critically examined.

Reported variation in ploidy level.
Map 8 shows the USA localities of diploid and tetraploictbaoiosome numbers reported for
plants identified adMimulus guttatus An account of most of the tetraploid counts is pravidere.

* Arizona (Cochise Co.[Huachuca Mts.,] Ramsey Canyon, 1646 m, Vickery cult. 7558 hesutot
seen. _Yavapai CoVerde Valley, 3 mi S of Camp Verde, by larger of 2 sprialgmg the cliffs on
the E edge of the river at Ward Ranch, 3010 ft, no datkery 2593 cult. 6250, UT-2 sheets, cult.
6290, UT; Mia et al. 1964 and Vickery et al. 1968). Figure ¥iakery et al. shows 14 loosely
paired quadrivalents.

* New Mexico (Grant Ca. Gila River, 4400 ft, Vickery cult. 6615, voucher not seen). Jdwecher
for a tetraploid count ofr2= 56 from Catron Co. (Reserve, 5770Mickery & Tai 7 Vickery cult.
6613) is identified here & rythranthe cordatawhich otherwise is known a® 2 30 from 6 separate
counts. This count needs to be reassessed and ieppet

* Arizona. Mohave Co. As reported by McArthur et al. (1972)n '= 14, 28: Ariz., Mohave,
Moccasin, 1525 m, 7555." No voucher was located at UT fercthllection; see comments below for
Kane Co., Utah.

* Colorado (La Plata Co.Bayfield, Los Pinos River, 6750 flai & Vickery 21 Vickery cult. 6627,
UT) andNew Mexico (Rio Arriba Co: Rio Chama, near bridge along Hwy 84, between river gravel
bars and river-worn rocks on bars by the river, 75004t,& Vickery 16 Vickery cult. 6622, UT);

Tai & Vickery 17(cult. 6623, UT) was collected at the same locality; & Vickery 18(cult. 6624,

UT) was collected from the same vicinity, "near bridge aver bars, 6900 ft." The chromosome
counts are from adjacent counties and this is the irateeggion of plants noted above as possibly
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representing an entity evolutionarily distinct frdf guttata (see comments above regardiBg
puberulg.

* Colorado. Grand Ca. Along the Rollins Pass road just above the Moffitt Tunh@]000 ft, 1967,
Foreman s.n.McArthur cult. 7693-221 (UT). Another collection from Grand. G5 reported as
diploid (2n = 28): Little Yellowstone Canyon, Shadow Mt. area, 14.5 nof Kbrand Lake, gravel at
streamside, 9560 ft, 10 Aug 196Bpuglas 61-488 Vickery cult. 7139 (UT). Plants of both
collections both have densely hirtellous vestiture and emg similar in other respects as well. It is
not unreasonable to suppose that this is an instance ¢étaapdoidy, if the chromosome counts are
correct.

* Utah. Kane Co. Two specimens at UT are vouchers for populations frdnch mixed diploid-
tetraploid counts were obtained: Kane Co.: "Hundredsanitplgrowing in Sand Spring stream, [36°
51 N, 112° 46 W], 5100 ft; many very large one (up to 5 ft); cytoiogycates mixed diploid-
tetraploid population,” 23 Jun 1969IcArthur 25 culture number "9554 = 7555)"= 14, 28. Kane
Co. "Thousands of plants growing in a ditch between lowerlakes at Three Lakes near Kanab. On
a previous year | found no plants at this location, 5400 ftjlayy indicates mixed diploid-tetraploid
population,” 24 Jun 196QicArthur 26 cult. 9555, n = 14, 28. Both voucher plants have thick-
fistulose stems about 8 dm tall. These may represaances of autotetraploidy. Sand Spring and
Three Lakes are within ca. 12 kilometers of each othdfane County. Moccasin, Arizona, in
Mohave County, where diploids and tetraploids also werertegp from a single population (see
comments above), is near the Utah state line and only abokitoR@eters from these two Utah
localities. The occurrence of these three, closgycadt populations with variation in ploidy seems
more than coincidental, or perhaps the phenomenon is more cothamoreported because of lack of
sampling.

* British Columbia. Plants from the Queen Charlotte Islands apparentist et diploid and
tetraploid levels. It has been claimed that the tetrdplaire morphologically distinct in having
hirtellous, eglandular vestiture but they apparently are nfareiit from some diploids in the Queen
Charlotte Islands or from diploids in some other partthefgeographic range of the species. See
comments above regardiig guttatasubsphaidensis

* Alaska. Vickery et al. (1968) reported a tetraploid chromosomatctmr a plant ofErythranthe
guttata from Admiralty Island (Gambier Bay, sea level to 1000Afig 1958, Miller s.n, Vickery
cult. 6152 (as published) or cult. 6250 (in UT). They observealdnts frequently “paired in loose
quadrivalent associations." Seed-grown plants of itfd&zidual produced hybrids in crosses with
diploid plants from Contra Costa Co., California, but the Wése sterile. Crosses of the Alaskan
tetraploid with what Vickery et al. presumed was aitaploidE. guttatafrom Arizona (Yavapai Co.,
Vickery 2593 see citation above) would not produce hybrids. Anotheonobsome count from
Alaska has been reported as diploid,=228: Aleutian Islands, sea cliff on Amchitka Islanikery
11452 (Vickery et al. 1981). Also diploid is "Vicinity of Juneawlckery 5395as listed in Vickery
(1978). See further comments above under "Morphological variants."
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Figure 1. Erythranthe guttata lllustration ofMimulus langsdorffifrom Botanical Magazine (J.
Donn ex Sims, Bot. Mag. 36: plate 150812). A large-flowered plant from Alaska, perhaps
representing a tetraploid individual (see text).

41
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12. ERYTHRANTHE GRANDIS (Greene) Nesom, Phytoneuron 2012-40: 43. 20M#nulus grandis
(Greene) Heller, Muhlenbergia 1: 110. 190Mimulus langsdorffiivar. grandis (Greene)
Greene, J. Bot. (Brit. & Foreign) 33: 7: 1898imulus guttatusvar. grandis Greene, Man.
Bot. San Francisco Bay, 277. 1894 eCTOTYPE (designated herelJSA. California.
[Solano Co.:] Rocky hills 5 mi E from Vallejo, 10 Apr 18HL. Greene s.n(ND-Greene!
photo-PH!). No type was cited in 1894 protologue, whicheahobnly "a conspicuous
perennial of stream banks and some boggy places among theehillthe Bay."

Another collection of type material at NDe@ne is this: [Alameda Co.:] Berkeley, 20
Aug 1887,E.L. Greene s.nthe label has handwritten "Mimulus grandis Greenehé [abel
for the Solano County collection has "Mimulus-tutguandis” in Greene's handwriting.

Mimulus procerusGreene, Leafl. Bot. Observ. Crit. 2: 6. 190BYPE: USA. California. Monterey
Co.: Santa Lucia Mountains, Jun 1888A. Plaskett 15¢holotype: ND-Greene! photo-PH!;
isotypes: NY digital image!, US digital image!). Greengeedahat the plant is "in every part
hirtellous-puberulent.”

Mimulus guttatussubsp.litoralis Pennell, Proc. Acad. Nat. Sci. Philadelphia 99: 165. 19@vPE:
USA. Oregon. Lincoln Co.: Sea beach vic. Otter Rock, wet place, hluifés Jul 1939B.
Maguire 17304(holotype: PH!). Pennell noted that this is a "chtmastic and magnificent
plant that grows in masses along the rocky coast of Oragomorthern Cal[ifornia], where
it replaces subspecies typicus."

Perennial, rhizomatous, sometimes rooting at lower nod8sems, pedicels, calyces, and
distal leaves densely hirsutulous to softly hirtellous-puberulent to pillessutulous (hairs usually
crinkly) and eglandular or with a mixture of hirtellous-pubentland stipitate-glandular hairs, less
commonly sparsely to densely stipitate-glandular or glandillatss without hirtellous-puberulent
vestiture. Stems erect, sometimes decumbent at the very base, (25-)50-120(—16@)swafly
fistulose (succulent-thickened and hollov)eaves: basal and lower cauline petiolate, blades ovate to
broadly elliptic, 25-60 x 20-40(-60) mm, margins crenulate to tEnmoximally sometimes
sublyrate, apex rounded to obtuse, base truncate or truncedate to subcordate, petioles 10-80
mm, gradually reduced in size distally and becoming ssileeto sessile, bracteate in the
inflorescence.Flowers 8-26, usually in bracteate racemés.uiting pedicels 10—-35 mm. Fruiting
calyces 15-22(-25) mm, 10-14 mm wide (pressed), closing, straight or nodding5&al00°.
Corollas yellow, red-dotted within, tube-throats (14-)16—24 mm, long-éaddrom calyx, limb
broadly expanded.Styles hirtellous. Herkogamous; anther pairs at different levels, stigma above
upper anther pairCapsules 8—12 mm, stipitate, included.n2 28.

Chromosome vouchergCalifornia. Monterey Ca.Pacific GroveVickery 5001 voucher for
n =14 (UT). _San Mateo CadPiscadero, 30 fClausen 2083voucher fom = 14 (UT).

Flowering (Apr—)May—Jul(-Sep). Beaches, dunes, coastal bluéiscliff faces, mud flats
and seeps, marshes, drainage ditches, creeks, racelggstal sage scrub; 0-200(—800) m. California,
Oregon. Map 10.

The densely puberulent vestiture of pedicels, calyces, atal diems usually is diagnostic,
especially in combination with the extra-sized flowerwrgtlas and mature calyces) and tall stature.
Scattered collections are much shorter than normal butl&eye= corollas and characteristic vestiture
(e.g., San Mateo Co., Crystal Springs Lake, Apr 1®#8er 4857(MO); Santa Clara Co., along
Cheboya Road W of Joseph Grant County Park, 6 May 1385,s.n.(DAV). Erythranthe grandis
characteristically occurs in coastal localities buwdl$o is found in inland localities and habitats near
the coast but well away from salt spray.

Large-flowered plants in coastal regions of WashingBoitish Columbia, and Alaska have a
different vestiture and the corollas do not reach thediEeythranthe grandis— these plants are an
expression oE. guttata as considered here.
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Pennell (1951) placadimulus grandisn synonymy under typicdll. guttatus

13. ERYTHRANTHE ARENICOLA (Pennell) Nesom, Phytoneuron 2012-40: 43. 201imulus
guttatussubsp.arenicolaPennell, Proc. Acad. Nat. Sci. Philadelphia 99: 166. 19VPE:
USA. California. Monterey Co.: Pacific Grove, sandy clay flat, 0-1®&,Jun 1940F.W.
Pennell 2602Qholotype: PH!; isotypes: CAS digital image!, F digitaage!, MICH digital
image!, MO!, NY-2 sheets digital images!, UC!, US digitaage!). Plants of the type
collection are nearly glabrous except for minutely hirtellcalgces.

Annual, fibrous-rooted or slender taprootedstems 3-17 cm, erect, rarely prostrate to
prostrate-ascending and rooting at the nodegigh 11528 Stems, leaves, calyces, and pedicels
moderately glandular-villous with gland-tipped hairs orxedi hirtellous and stipitate-glandular.
L eaves basal and cauline, basal short-petiole, cauline sesglgedkuborbicular to broadly ovate or
depressed-ovate, 5-17 mm x 6-15 mm, palmately 3-5-nerveihwers 1-6, at distal nodes.
Fruiting pedicels 9—17 mm. Fruiting calyces ovoid-campanulate, 9-16 mm, closing, nodding.
Corollas yellow, red-dotted, tube-throats infundibular, 11-20 mm, ¢éxde4—8 mm beyond the
calyx rim, limb expanded 10-18 mm (presse@yles hirtellous. Herkogamous; anther pairs at
different levels, stigma above the upper anther gaapsules ca. 5-12 mm, stipitate, included

Flowering Apr—Aug. Sandy beaches, especially in moisolWwsl among dunes, sea cliff
bases, chaparral near beaches, mudstone outcrops; 0—100 farni@gMonterey, San Luis Obispo,
Santa Cruz cos.). Map 11.

Pennell (1947, 1951) considerEdythranthe arenicolaan endemic of Monterey County, but
plants from adjacent San Luis Obispo and Santa Cruz esuaBo belong here. In addition to the
Monterey Co. specimen (cited below), Vickery made codlest of E. guttataand E. grandisat
essentially the same locality. Most of the locaditeee at sea side but some are more than a mile
inland.

California. Monterey Ca. along the coast, Monterey Peninsula, 30 Jul 1828thias 743
(MO); Monterey Peninsula, moist seeps in the dunespowsit, Aug 1917 Parish 11528(MO);
Monterey Peninsula, wet sand among dunes, 29 Aug T9mrne 18949UC); Pacific Grove, seep
at high tide mark at the base of cliffs, in a moist pookeich soil, ca. 1/2 mi W of Lover's Point, 5 ft
elevation, 13 Apr 1956Vickery 1 cult. 5001 (UC, UT). _San Luis Obispo Calpper Prefumo
Canyon Road, grassy area with scattered patches of chlapacally abundant on rock outcrop,
flowers yellow with red dots, 29 Apr 197/%eil K13058(TEX). Santa Cruz CoPlants of H-H
Ranch, ca. 17 mi NW of Santa Cruz, on seasonal wdteta in S fork of "Gulch #1," in sparse N
coastal scrub, slope near vertical, 280 ft, on Santa @udstone outcrop with small pockets of soil,
800-1000 plants on waterfall face, all plants in population dnBudun 1983Buck 325(JEPS);
between Calif. 1 (Cabrillo Hwy) and Swanton Road, SEsgyhound Rock and W and NW of old
Seaside School (Swanton), no date or collector (JEPS).

Erythranthe arenicolas hypothesized here to be a derivativeEofguttataor E. grandis
retaining the allogamous breeding system of its putative tamdest becoming reduced in size and
duration.

14. ERYTHRANTHE THERMALIS (A. Nelson) Nesom, Phytoneuron 2012-40: 44. 20Mimulus
thermalisA. Nelson, Bull. Torrey Bot. Club 27: 269. 1900.YyPE: USA. Wyoming. [Park
Co.:] Upper Geyser Basin, on geyser formations, 3 Aug 189BlelsorandE. Nelson 6285
(holotype: RM photo-PH!; isotypes: MO!, NY-2 sheets dibitmages!).
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Annual, without rhizomes or stolons, very occasionally with @aharunner-like stem.
Stems 1.5-10(—15) cm, erect, simple or branched from basal nd8kesns, pedicels, and calyces
moderately to densely stipitate-glandular to (less commdniiglious and eglandular. eaves basal
and cauline, cauline 2-5 pairs, blades suborbicular to ovapeesded-ovate, ovate-deltate or
reniform, 4-15(—20) mm x 4-20 mm, palmately 3-5-nerved, basal and ¢awkne short-petiolate,
cauline subsessile to sessile, mostly 5-10 mm, marginsyewestiate-dentate to subentire, apices
acute to obtuse or rounded, base cuneate to truncate ordatbcqetioles (basal and lower cauline)
3—20 mm. Flowers 1-5(—9), mostly at distal node&ruiting pedicels 7—12 mm. Fruiting calyces
ovate-campanulate 8-11 mm, closing, lobes unequal, del&textar, upper longer than the others,
ciliate or glabrous.Coroallas yellow, red-dotted or apparently sometimes without retkimgs, tube-
throats funnelform, 8-12 mm, exserted 1-2 mm beyond the calyx rmastyongly bilabiate,
expanded 12-15 mm (pressed), throats open, palate viliykes hirtellous. Plesiogamous; anther
pairs at about the same level, stigma at the level ofrttieies. Capsules 5-6 mm, stipitate, included.
2n = 28.

Flowering Mar—Aug. Hot, shallow, quick-drying soils aroundritied pools and vents;
2200-2600 m; Wyoming (Park Co.). Not mapped.

Additional collections examinedWyoming. Park Ca. Yellowstone National Park, on the
"Formations" and frequent in YNP, 16 Jul 19Churchill 723(MO-2 sheets, mixed collection &f
thermalisandE. guttatg; Yellowstone National Park, on volcanic soil, Jul 1938mdas s.n(DAV);
Yellowstone National Park, Firehole Lake (thermal springinost in water, 31 May 1958,
Hamlnechen s.nyoucher forn = 14 (UT); Yellowstone Park, Upper Geyser Basin, 24 Jul 1906,
Jepson 2531JEPS); Yellowstone Park, Upper Geyser Basin, on foomsiti9 Sep 188 Kearney s.n.
(ND-Greene); Yellowstone Park, Gibbon Geyser basin, wetshahkhot streams, 10 Jun 1934,
Nelson & Nelson 107@MO, UC); Lower Geyser Basin, moist bank, 30 Jul 1&#rgent s.n(SMU);
Firehole River, 3 mi SW of Old Faithful, West Thumb Rogbwing next to hot spring, geyserite,
7800 ft, 26 Jun 1960/enrick 193(MO) andVenrick 194MO).

Erythranthe thermaliss recognized by its annual duration (without rhizomes)uced
stature and leaf size, and short but broad-limbed lesralith autogamous fertilization. It is endemic
to Yellowstone National Park where it grows in hot, shallgwick-drying soils around thermal pools
and vents (not in thermally-influenced waters or cregges; fide Margaret Kendrick, pers. comm.).
Typical E. guttata(rhizomatous, allogamous) also grows in the immediagetyounding areas but
apparently not in the hot soils.

After | had seen and annotated a number of these @aMsanulus thermalisthe Fishman
Lab website (2011) came to my attention — an informalidson there of these thermal-soil plants
appears to provide evidence supporting their treatment at spexik. In addition to the reduced
size, annual duration, and autogamy, adaptive diffetentiamong Yellowstone plants has produced
a difference in phenology that apparently reinforces the aotpgn reducing gene flow. In the
interpretation here, autogamy in these plants (as in widngy examples in other genera and families)
produces effective reproductive isolation, at least in trectdon of outcrossing to selfing plants. A
fuller assessment will be possible with eventual pubbcadf studies conducted by the Fishman lab.

So interpreted, the Yellowstone situation is the only knoxample of sympatric speciation
in Erythranthe Evolutionary derivation oE. thermalisfrom E. guttata seems to be a secure
hypothesis, given their morphological similarity and becahseldtter is the only species of sect.
Simiola in northwestern Wyoming besidés tilingii and E. geyerj both of which are unlikely
progenitors. Among the species of s&fimiolain Wyoming, onlyE. geyerj E. guttata andE.
tilingii have been recognized (Nelson & Hartman 1997; Dorn 20&tythranthe thermaligas a
species oMimulug has not been included even as a synonym.
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A collection ofErythrantheaff. guttatafrom a hot springs area in Idaho is rhizomatous but
the flowers are very small, outside the range of siz&fayuttatabut still allogamous, and it would
be interesting to make further observations of these plasolla tubes ca. 7 mm, styles 9-10 mm,
the stigma exserted from the tube and beyond the anthéebo. Blaine Co. Ketchum and Guyer
Hot Springs, margins of hot sulphur spring bogs, 5887 ft, 22 Jul, NHIson and Macbride 1278
(MO, UC).

15. ERYTHRANTHE LAGUNENSIS Nesom,sp. nov. TYPE: MEXICO. Baja California Sur. Arroyo
San Bernardo ca. 3 km above Boca de la Sierra, near 2802349, 500 m, in wet sand by
stream, 19 Jan 1958,V. Moran7080(holotype: SD; isotype: TEX).

Similar toErythranthe guttatan overall habit, inflorescence, and vestiture but d#ffierin its
annual duration (lacking rhizomes), stems apparently moremonly approaching decumbent,
leaves broadly ovate to orbicular-ovate, and calyx lobgsdenticulate margins.

Annual herbs, fibrous-rooted, without rhizomes but sometimes rootingretimal nodes.
Stems terete, erect to ascending-erect or decumbent-asceddnd0 cm. Pedicels, calyces, distal
leaves, and distal portions of stems moderately to densely short-villous-glandular with gléipged
hairs 0.2-1.0 mm, rarely mixed with short, sharp-pointeganelular hairs (hirtellous-hirsute).
L eaves basal and cauline, basal usually largest, very gradoaNgery little reduced in size distally
until an extended inflorescence, cauline blades mostly braadiie to orbicular-ovate, (7—)15-40
mm x (5-)10-35 mm, sessile or basal and proximal with petésl#S mm, usually not punctate (see
comments below), palmately (3—)5-7 veined, veins basal to suptab@sgins shallowly serrate-
dentate, 5-10 pairs of teeth per side, sometimes doubly tbotewers 3—15(—26), from mid to
distal nodes.Fruiting pedicels 7—20(-30) mm, nodding 30°—90Pr uiting calyces 7—14 mm, ovoid,
sometimes red-spotted, closing, lobes 5, triangular-acygper lobe slightly longer, upper lobe
sometimes denticulate with 1-2 pairs of small teeth dist&orollas yellow, red-spotted on palate
and base of lower lip, tube-throats funnelform-tubular, 7-12(—14) erserted 4—6(—7) mm beyond
calyx margin, limbs bilabiate, 7-10 mm wide (presse&yles hirtellous with ascending hairs.
Herkogamous,; stamen pairs usually separated but stigma barely abovwgpfies pair, sometimes
apparently plesiogamou£apsules 5—7 mm, stipitate, included.

Flowering Jan—Apr(—May). Along streams, arroyos, sprirgggk and oak-pine woods,
riparian woods, dry subtropical deciduous woods, dry wasB88—{500-2000 m; Mexico (Baja
California Sur). Map 12.

Additional collections examinedM EX1CO. Baja California Sur. From San Jorge to San
Francisquito and La Chuparosa, E side of Sierra de NA¢ Arroyo Santa Rita, 23° 29-31' N, 109°
47-55' W, in granitic sand, witPopulus brandegegiQuercus devialLysiloma microphylla and
Dodonea viscosa840 m, 11 Apr 1955Carter & Ferris 3316 (SD); from San Jorge to San
Francisquito and La Chuparosa, E side of Sierra de NA¢ La Chuparosa, open rolling ridge tops
with Pinus edulis Nolina beldingij Quercus deviaArbutus peninsularisand Lepechiniahastata
1800 m, at spring, 23° 29-32' N, 109° 47-55' W, 12 Apr 1@sBter & Ferris 3353(SD, TEX);
Sierra de la Laguna, Camp. Palo Extrano, 23° 31' N, 109° 5&trdyo con agua, bosque de pino y
encino, 1850 m, 15 Mar 198Dominguez 44(SD); Mpio. La Paz, Sierra de la Victoria, Paraje de
Cano “El Chalete,” 23° 36' N, 109° 55' W, bosque de encinos, 1671Q feb 1997Dominguez L.
1758(SD),Dominguez L. 17566D); Rancho Santo Domingo (Arroyo), 23.43532° N, 110.02034° W,
497 m, 16 Apr 2008Pominguez L. 4027SD); Sierra La Laguna, Agua El Saltito, Rancho La
Burrera, 23.512268° N, 110.041275° W, selva baja caducifolia, 514 m, 3@008,Dominguez L.
4096 (SD); Sierra Laguna, La Laguna, granitic gravel of wash, oak-pine forest, 6000 ft, 24 Mar
1939, Gentry 4405a(ARI1Z); Sierra La Laguna, Reserva de la BiosferaS&ltito de La Burrera,
23.51109° N, 110.04442° W, arroyo, selva baja caducifolia, 535 m, 28 M@y 128fh de la Luz



Nesom: Erythranthe sect. Simiola 46

8073 (SD); Cape region, El Chorro, near 23° 26' N, 109° 48" W, ceayon mouth, wet sand by
stream, 200 m, 30 Apr 195Rloran 7285(SD); Cape region, La Laguna, 23° 33' N, 109° 58' W, 1700
m, 27 May 1965Sloan s.n(SD); Cape region, E slopes of the Sierra de la Vatdl Reparito, W
from Caduafio, along stream in moist sand, ca. 2300 ft, \8 1889, Thomas 781({SD); southern
outskirts of Miraflores, in wet sand at margin ofogw, [23° 21' N, 109° 45' W], 8 Jan 195%iggins
14735(ARIZ).

Most of these plants previously have been identifidrghranthe guttatdout the annual
duration is distinctive and they are far disjunct from therest populations of typic&. guttatain
Baja California (the northern state). The toothing ofcdlgx margins is seen elsewhere in the genus
only in E. brevinasutasuggesting that ancestry of these two endemics of Bdi@i@ia Sur may be
close.

Gentry 4403drom La Laguna is distinctive in its low, procumbent halirtellous vestiture,
tiny leaves, relatively small calyces and corollas, punatctate leaves, but it is regarded here as a
depauperate individual &rythranthe lagunensisSloan s.n.also from La Laguna, has an ascending
habit with longer stems and larger leaves and corollast bas hirtellous vestiture and punctate
leaves. Dominguez 402%as minutely hirtellous calyceShomas 781Mas pedicels mixed hirtellous
and villous-glandularMoran 7080(the type) has calyces mixed hirtellous and villolasydular.
This mirrors the variability in vestiture found ih guttata

16. ERYTHRANTHE UNIMACULATA (Pennell)Nesom, Phytoneuron 2012-40: 44. 201Rlimulus
unimaculatusPennell, Notul. Nat. Acad. Nat. Sci. Philadelphia 431%40. TYPE: USA.
Arizona. [Gila Co.:] Sierra Ancha, rim of Pueblo Canyon, 13 M&31,G.J. Harrison 7892
(holotype: PH!; isotype: ARIZ!).

Annual, shallowly fibrous-rooted or slender taprootefitems erect or basally ascending-
erect, sometimes rooting at proximal nodes, (2—, 8-)10-30(-50, —10@&rete, becoming fistulose
in larger plants, stems and pedicels delicately shortdglar-villous to stipitate-glandular, often
glabrous below the inflorescencd.eaves mostly cauline or basal sometimes persistent, proximal
short-petiolate, sessile above, connate-perfoliate Wistdhdes ovate-lanceolate to ovate or broadly
ovate-elliptic, midcauline 12—40(-50) x 10-25(—45) mm, proximal sometiotgsmnnately nerved,
usually with (1-)2 pairs arising from the midvein above the blade, lBoming palmately nerved
distally, vestiture a mix of 3 kinds of hairs: sharp-poinbddellous, vitreous-flattened, and gland-
tipped, margins shallowly dentate-serrate to serriéte #+12 teeth per side, apex rounded to obtuse,
base rounded to truncate or cuneate, petioles 4-10(-15) mm, redndedbractlike in the
inflorescence. Flowers (1-)3—14, mostly from midstem and abover uiting pedicels 10—40 mm,
straight. Fruiting calyces broadly campanulate, 9—13(-15) mm, closing, nodding 30°-90°, sparsely
glandular-villous to stipitate-glandular, lobes triangulaatevto broadly triangular, upper distinctly
longest. Corollas pale yellow to nearly white, palate and lower throat dgnaed dark yellow,
drying blue-green, red-spotted, tube-throats funnelforsubonfundibular, (7—)9-14 mm, exserted 3—
4 mm beyond the calyx margin, limbs bilabiate, broadly exph(8lel7 mm pressed), palate densely
bearded.Styles hirtellous. Herkogamous, anther pairs at different levels, stigma above upper anthe
pair. Capsules 5—8 mm, stipitate, included. 2n = 28.

Flowering Jan—Jun. Stream and canal sides, pool edggmnchottoms, sand, gravel, and
mud, tropical deciduous, riparian, and pine-oak forests-20@0 m. Arizona (Cochise, Gila, Pima,
Santa Cruz cos.), New Mexico (Dona Ana Co.); Mexico [{Gahua, Sonora). Map 13.

Erythranthe unimaculaté recognized by its annual duration (fibrous-rooted, withtibss
or rhizomes), delicate-glandular vestiture, mostly &e=ssisubsessile, often widely spaced leaves,
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closed fruiting calyces, and relatively large, pale yeltowearly white corollas with a dark yellow
palate that dries blue-green (Fig. 3). The breeding@sy# allogamous. The plants commonly are
single-stemmed but sometimes produce decumbent-ascendingostarolsing from the very base of
the plant, these sometimes rooting at proximal nodes f&iggle 889 Palmer 16and17, Ward &
Soreng 82-008Vickery's greenhouse cultures @entry 8078from Chihuahua). Plants &lumer
3433afrom the Rincon Mts. are unusually small (1.5-3 cm talihvii-2 flowers). Without the basal
parts, plants oE. unimaculatssometimes may be difficult to distinguish fr&nguttata

Figure 3. Flowers dErythranthe unimaculatgrom the ARIZ isotype

Additional collections examinedUSA. Arizona. Cochise Co.Chiricahua Mts.: S. Fork of
Cave Creek Canyon, 5300 ft, 31 Mar 19B2arr 62-185(ARIZ); Blumer 162(ARIZ); Price Canyon,
cold springs, 22 Jul 190Goodding 22994MO); Cave Creek Recreation Park, in running water, 5000
ft, 18-19 Jun 1930Goodman & Hitchcock 122@MIO); marginal aquatic in Cave Creek, South Fork
Road, 0.5 mi from jct of Road 42 and S. Fork Road, 5200 ft, #01889,Holloway & Cowley 41
(MO); Cave Creek area, 3500 ft, 1 Apr 19&imball s.n.(ARIZ); 1 mi below Rustler Park cattle
guard, near water, 7900 ft, 7 Jun 198Cormick 116(ARIZ); Cave Creek Canyon, stream bed, 31
May 1929,Peebles & Loomis 586(ARIZ); Rucker Canyon, along stream near upper road crossing,
ca. 6300 ft, 8 Jun 1980,00lin 793 (ARIZ). Dragoon Mts.: West Cochise Stronghold, drainage
among high boulders, 22 Apr 1963podding 60-63ARIZ). Huachuca Mts.: roadside in Scotia
Canyon, wet soil by stream, 5900 ft, 2 Jun 1®dwers 3503ARIZ); Miller Canyon, along old trail
in canyon bottom in pine-oak forest, 7300 ft, 30 May 1¥92hbein372 (ARIZ); along stream, May
1912, Goodding 1321(ARIZ); Ft. Huachuca Military Reservation, head ofr@mn Canyon, along
shallow soil water courses, 13 May 198®)odding 116-58ARI1Z); canyon above Sunnyside, near
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edge of charco, 13 May 1958podding 132-58ARI1Z). Gila Co: Sierra Ancha Wilderness Area,
Tonto Natl. Forest: Hunt Spring, at top of Devils' Chasm, off trail 140 t& mi from trailhead,
6500 ft, 13 Jun 1992mdorf 800 (ARIZ); along Trail 139 at Trailside Spring, moist soil,thwi
Juglansmajor, Vitis arizonica Rhus radicansand mixed conifer forest upland, 6800 ft, 22 May 1993,
Imdorf 1243(ARI1Z). Pima Ca. Baboquivari Mts.: Brown Canyon, E slope of the Buenos Aires
National Wildlife Refuge Platanus racemosgeltis reticulatariparian forest in canyon bottom in
oak woodland-desert grassland transition, ca. 1220 m, coranmaral in water in streambed, 6 May
1999,Reina G. 99-10%t al. (UT). Rincon Mts.: Manning Camp, springy soils on rocks, 1 Oct 1909,
Blumer 3433gUC). Santa Catalina Mts.: Upper Sabino Creek, 1 mi W of Summerhorn, ca. 8000 ft,
27 Jun 1960Barr 60-70 (ARIZ); Molino Creek, along creek bank in shade, 10 Apr 1#S)nett
8744 (ARIZ); ca. 5 mi N of Mt. Lemmon lodge, dirt road aboveppersauce, seeping sandy bank,
small spring, 7 Jul 196 Crutchfield 3323LL); Mt. Lemmon Road, 7000 ft, 6 May 1928ichol s.n.
(ARIZ); Mt. Lemmon, 30 May 1927Peebles 408¥ARIZ); Jun 1907, Thornber & Lloyd 4334
(ARIZ); Sabino Canyon, 1 Apr 189 oumey 103UC); Sabino Canyon, 3 Apr 189%pumey 104
(UC). Santa Cruz CpnTumacacori Natl. Historic Park/Guevavi Unit, semsee grassland, dry
benches E off Santa Cruz River, ca. 3400 ft, 20 Mar 2G0&ytin 142(ARI1Z); Cottonwood Canyon
SW of the Santa Rita Mts., moist soil below dam, 16 WBr5,Kaiser 550(ARIZ); White House
Canyon, along streams, 5200 ft, 22 Apr 193Freve 5176ARIZ); Santa Rita Mts., Cave Creek
Canyon, streambed, 6200-6800 ft, 3-4 May 197&) Devender s.{ARIZ). New Mexico. Dona
Ana Co: W base of Organ Mts., Dripping Springs Canyon, 11 mi E oheontLas Cruces, slow-
moving water of a constantly moist, N-facing depressioarofinbroken quartz monzonite outcrop,
with Preissig Aquilegia chrysanthaand mosses, 6000 ft, 25 Apr 198¥ard & Soreng 82-008
voucher for & = 28 (MO); Organ Mts., 16 Apr 1898Vooton s.n(MO). MEXICO. Chihuahua.
Sierra Charuco, Arroyo Hondo, igneous rocky canyon slope inqaikdorest, riparian, 4500-5500 ft,
16-30 Apr 1948,Gentry 7995(ARIZ) and 8078 (ARIZ); Sierra CharucoGentry 8078[Vickery
greenhouse cults. 5322, 5323, 28 Jan 1950] (UT); Ricardo Florgén\aide of isolated pool in
sandy soil, 21 Jun 196Miller M64-9 (UT); 14 mi S of Nueva Casa Grandes, wet sand ancigog
Rio Casas Grandes, 21 Jun 198Hl|er M64-10 (UT); vicinity of Chihuahua, ca. 1300 m, 8-27 Apr
1908, Palmer 16 (MO) andPalmer 17(MO); river gravel, Chihuahua, 14 Apr 1888ingle 889
(MO); Mpio. Ocampo, Parque Nac. Cascada Basaseaclhie bbox canyon at the base of the fall, ca.
1700 m, 26 Apr 1985S5pellenberg et al. 802{NMC); Mpio. Ocampo, Parque Nac. Cascada
Basaseachic, in the barranca at the base of the falislayey soil near base of falls, 1570 m, 25 Apr
1987, Spellenberg et al. 9054NMC); Mpio. Ocampo, Parque Nac. Cascada Basaseatiuist
sandy soil along river between top of falls and campgrourad 2600 m, 17 Jun 1993pellenberg et
al. 11862(NMC); Mpio. Ocampo, S-facing igneous cliff with watgifin pine and oak woods, in
most grass on cliff, 2190 m, 17 Jun 199Bellenberg et al. 1190BIMC); near Colonia Garcia in the
Sierra Madres, 7500 ft, 9 Jun 189%wnsend & Barber 2§MO); Mpio. Ocampo, Cascada de
Basaseachic, Rio Basaseachic, pine-oak forest, 1800 mgcewmnon herb in water in stream, flrs
yellow, 4 Jun 1999Yan Devender 99-216t al. (NMC, UT); 2 blocks N of the plaza in old Casas
Grandes, 4800 ft, 29 Apr 197@jckery greenhouse cult. 12,18WT); willow-shaded stream near
Janos, KM 196 on Mexico Rte 2, between Janos and Lansisce 4250 ft, 29 Apr 1976/ickery
2863(UT); KM 92, Mexico 28 at Fcoindera bus stop, in drying saardas of stream in partial shade,
10 Jun 1976Vickery 2917UT); Colonia Pacheco, S part of town, "Townsite Pastat the Marion
Wilson Ranch and adjoining pastures, gravelly, grussysandy soil derived from extrusive igneous
rock, creekS and a river, 2000 m, 1-2 Aug 19&2son et al. 8579ARIZ). Sonora. 37 mi NE of
Cajeme, on road to Tesopaco, 4 Mar 198&llery 18 (ARIZ); Mpio. Yecora, Arroyo Los
Garambullos, 0.5 km SE of Tonichi, 180 m, uncommon annual inahedge of river, flrs white, 30
May 1999,Reina G. 99-114t al. (UT); Arroyo EI Pilladito, near Tepoca, streeamyon in tropical
deciduous forest, 500 m, very common annual in moist soil atangl, "possibly small plants of
largerM. guttatustypes,” 2 Apr 2000Reina G. 2000-198t al. [Vickery greenhouse cult. no. 14356]
(UT); 13 mi (by road) N of Arizpe, 31 Mar 195%urner 59-51(ARIZ); Cienega ca. 1 mi E of
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Rancho Agua Fria on Rio Saracachi (E of Cucurpe), 9 Apr 1ai7,Devender s.r{ARIZ); upper
end of bend in Rio Cuchujaqui at Rancho El Conejo, 12.4(lkynair) S of Alamos, 240 m,
uncommon annual und@axodiumin moist soil at edge of river, 7 May 1992an Devender 92-581
(ARIZ); below village of Guajaray on Arroyo Guajaray, 6.5 kg air) NNW of jct with Rio Mayo,
tropical deciduous forest in rocky stream canyon, 270 nttesed in cobbles near arroyo, 18 Mar
1993,Van Devender 93-45(ARIZ-2 sheets); Rio Cuchujaqui at El Paso, 150 m, uncomamnnual
on bank of river, 25 Feb 199%an Devender 95-92ARI1Z); Arroyo Los Huerigos (tributary of
Arroyo San Nicolas) at Mexico 16, 9.3 km E of Tepoca, B WNW (by air) of San Nicolas,
Populus brandegeiparian gallery forest, 650 m, very common annual at efiggeam, 9 Mar 1996,
Van Devender 96-5@ARIZ); 1.5 km SW of Santa Ana on road to Guadalupe Tayapky canyon
with Populus brandegetropical deciduous forest on slopes, 775 m, common annuabist gravel
along stream, 21 Feb 199%an Devender 97-210TEX); Arroyo Los Huerigos (= A. El Moro, A.
San Nicolas), 9.3 km E of Tepoca on Mex 16, 3.5 km (by WiIRW of San NicolasPopulus
monticolariparian gallery forest, 650 m, locally common annuatind at edge of stream, 13 Apr
1999,Van Devender 99-7@JT) andVan Devender 99-78JT); Arroyo Tepoca, ca. 1.7 km (by air)
NW of Curea, 420 m, locally very common annual in moisk @loing stream, 31 May 199%an
Devender 99-13%t al. (UT); along Rio Yecora, ca. 1 km (by air) NWYecora, 1530 m, solitary
herb in moist soil at edge of stream, 2 Jun 1928 Devender 99-186t al. (UT). Mpio. Onavas,
Arroyo de la Uvalamita, Rancho La Mula, 25.5 km SE of Ragui on Mex. 16, palmBursera
canyon in tropical deciduous forest, 685 m, locally common dmmweater at canyon bottom, 1 Apr
2000,Van Devender 2000-18at al. (UT); Mpio. de Imuris, 5 km N of Mesa del Romei® km N of
Imuris on Mex. 15, Arroyo, Bambuto drainage, cottonwood-willorest, 980 m, 25 May 2009an
Devender 2009-24@NMC).

17. ERYTHRANTHE DECORA (A.L. Grant) Nesom, Phytoneuron 2012-40: 43. 20M2nulus
decorus(A.L. Grant) Suksdorf, Werdenda 1: 37. 19Mimulus guttatusvar.decorusA.L.
Grant, Ann. Missouri Bot. Gard. 11: 173. 19Z28vPE: USA. Oregon. [Clackamas Co.:]
Vicinity of Oregon City, wet meadow, 11 Jun 1985W. Lyon, Jr. 5%holotype: MO!
digital image! photo-PH!; isotypes: CAS digital image¥ MNigital image!, US digital
image!).

Perennial, rhizomatous (perhaps prolifically so), sometimes praduaiumerous, long,
remotely leafy runners from basal cauline nodes; distal stpedicels, calyces, and both leaf
surfaces densely and minutely hirtellous (or leaf sedasometimes glabrate), pedicel vestiture often
slightly deflexed. Stems erect, 20—100 cm, simplé. eaves cauline, basal mostly absent by flowering,
all except distalmost petiolate, blades broadly ovate-tniando ovate-lanceolate, 20-50(—60) x 10—
30(—40) mm, palmately (3—)5—-7-veined, apices acute, bases roundeaacti¢ to shallowly cuneate,
petioles 8-25 mm (proximal) to 3—-5 mm (distafowers (1-)2—7(-14), from distal node&r uiting
pedicels 18-35(—40) mm. Fruiting calyces ovoid, 15-19 mm, green or sometimes red-spotted,
closing, lobes deltate to shallowly ovate, apiculate, 1A8 sinuses villous.Corollas yellow to
chrome yellow, usually red-spotted on floor of throat &umok, tube-throats broadly funnelform-
infundibular, 18-26 mm, exserted (8-)10-15 mm beyond calyx margim,bilabiate,expanded 22—
30 mm (pressed).Styles minutely and prominently hirsutulous to villosulous with ascegdio
spreading hairs. Herkogamous; anther pairs at different levels, stigma above upper amthier
Capsules 8-10 mm, stipitate, included.

Flowering May—Aug. River banks, stream sides, drippintk®amoist meadows; 1000-1600
m. Idaho, Oregon, Washington. Map 14.

Erythranthe decoras distinct in its uniformly ovate to ovate-lanceold¢af blades with
truncate bases and regularly toothed margins, relatlealy internodes, rhizomatous habit, mostly
unbranched stems, often with with leafy runners from bagdeés, large corollas, hairy styles, and
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minutely hirtellous stems, pedicels, calyces, and leghses. The thin, densely produced rhizomes
suggest a relationship with tEe tilingii group.

Plants of a collection from Idaho appear to be widelyuddj but they are a good match for
those ofErythranthe decoran Washington. Idaho. Clearwater Co.Morris Creek drainage, near
headwaters of Morris Creek and Old Growth Cedar GrdemgaFR 1969d, 0.5 mi from jct of FR
1969, ca. 1.3 air mi N of Shattuck Butte, 12.2 mi NNE of Biker by road, riparian area along
Morris Creek dominated byCarex sp., Phalaris arundinacea and Alnus sp., 4300 ft, plants
occasional along wet stream banks, 21 Jul 1B8fhardson 478UC).

Two collections are mapped (Map 14) from citations bgn®(1924)Oregon. Multnomah
Co. Portland, along a mountain stream, 3 Jul 120@nell s.n.(RM); [Linn Co.] Calapooya Valley,
swampy ground, 3500 ft, 17 Jul 18®&rber s.n(RM).

18. ERYTHRANTHE SCOULERI (W.J. Hooker) Nesom, Phytoneuron 2012-40: 44. 200&mulus
scouleriw.J. Hooker, Fl. Bor.-Amer. 2: 100. 183&limulus guttatusubsp.scouleri (W.J.
Hooker) Pennell, Proc. Acad. Nat. Sci. Philadelphia 99: 166. 194PE: USA. Oregon.
Columbia River, no datdr. Scouler s.n(holotype: K, apparently seen by Pennell, photo-
PH!). The photo at PH is of a plant collected by Dosighal825. The protologue noted that
"There are no flowers to these specimens ..." and provodedg a brief description:
"glaberrimus, caule erecto basi ramoso, foliis petmldénceolatis dentatis 5-nerviis
floralibus brevioribus subovatis, pedunculis folio brevioribugjailaus demum inflatis."

Perennial (presumably rhizomatous, full base not seen), completelyrayla throughout.
Stems erect, 15-80 cm, simple, producing long, sparsely leafy rarnem basal nodesL eaves
cauline, basal mostly absent at flowering, blades (basahddial) oblong-elliptic to oblong-
lanceolate, 25—-60 mm x 8-18 mm, palmately (3—)5-7 veined to subpim@atgns evenly and very
shallowly dentate or crenate to mucronate or mucronulatel0—20 teeth per side, sometimes more
deeply toothed at the very base, proximal and medial petiolithebases attenuate to a petiolar
region 10-25 mm, distal sessiler uiting pedicels 20—25 mm.Fr uiting calyces 13—14 mm, closing,
lobes deltate-acuminate, subequ&orollas yellow, apparently without red markings, tube-throats
infundibular, 20-24 mm, exserted ca. 10—-15 mm beyond calyx mérgimpilabiate,expanded 22—
30 mm (pressed).Styles minutely and prominently hirsutulous to villosulous with ascegdio
spreading hairs. Herkogamous; anther pairs at different levels, stigma above upper amthier
Capsules not seen.

Flowering May—Aug. Seeps, river and creek banks; ca. 1000megon. (John Day River, a
tributary of the Columbia River, in Clatsop, Grant, WeeeSherman, and Gilliam cos.). Map 14.

Additional collections examinedOregon. [Clatsop Ca] S shore of Columbia River, above
Astoria, 1883 Meehan 1573¢MO); John Day, 20 Aug 1908heldon 10181UC); John Day, near
Tongue Point, 20 Aug 1903heldon 1113GMO).

Erythranthe scouleris distinctive in its oblong-elliptic leaves with long-&mg bases and
closely toothed margins, completely glabrous vestiture, leady runners from basal cauline nodes,
large corollas with broad limbs, and prominently hairylesty Several features of the species are
interpreted here as suggestive of a close relationsltp decora particularly its very large corollas,
hairy styles, closely toothed leaf margins, tall, den@nd erect stems, numerous runners, and its
geographic range.

Erythranthe scoulerivas treated as a distinct species by Howell, ( RIV.NAmer. 5: 520.
1901) and by Pennell (1951), but it was subsequently recognizeslyasraym or infraspecific entity
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within Mimulus guttatus— or sometimes not recognized even as a synonym. Pennell p194686)
noted this: "We need to know whether the narrow-ledvedulus scouleriHook., from along the
Columbia River, be actually a local subspecieMofguttatus or if it pertain to abnormally narrow-
leaved individual plants. The Academy's herbarium shows spegireeembling Scouler's type from
near Astoria in Clatsop County, Oregon, where they wetteeged by Thomas Meehan in 1883, not
far from Scouler's locality of a half century earliand from the John Day valley farther east in
Oregon, gathered by E.P. Sheldon in 1902 (his number 10181)."

Erythranthe scouleris not represented among Oregon's formally listed RiEEies (Oregon
Biodiversity Information Center 2010), but perhaps this is astléen part because of the current
encompassing concept [6f guttata

19. ERYTHRANTHE MICROPHYLLA (Benth.) Nesom, Phytoneuron 2012-40: 44. 20IMimulus
microphyllusBenth., Prodr. (DC.) 10: 371. 184@Mimulus langsdorffiivar. microphyllus
(Benth.) A. Nels. & Macbride, Bot. Gaz. 61: 4916. Mimulus guttatussar. microphyllus
(Benth.) Pennell ex Peck, Man. PIl. Oregon, 654. 194LypPe: USA. Washington.
[Wahkiakum Co.:] "In rupibus ad flum. Oregon, (Douglaghblotype: K). Pennell (1951, p.
710) noted that the locality visited by Douglas is "TongomtPin the present Wahkiakum
County, Washington." Treated as a distinct speciePdmnnell (1951), who noted that its
range is "Cascade Mountains and coastal forests frommenor Washington to northern
California, east to central Idaho."

Mimulus luteusvar. depauperatusA. Gray, Geol. Surv. Calif., Botany 1: 567. 1876Mimulus
guttatusvar. depauperatugA. Gray) A.L. Grant, Ann. Missouri Bot. Gard. 11: 170. 1924
TYPE: USA. Cdlifornia. [Mendocino Co.:] banks of Navarro River, under moist $p¢Rpr]
1865, H.N. Bolander 451§GH photo-PH!). In the protologue synonymy Gray citdd
microphyllusand ‘M. tenellus Nutt. herb., not of Bunge" and some have interpréted
microphyllusand var.depauperatugas homotypic (e.g., Holmgren 1984). In the Synoptical
Flora, Gray noted (p. 448) that this is "an extreme depatgdorm, either seedling or
showing the creeping stolons; ... Grows with the largengoon Columbia River; specimens
exactly like those of Douglas from the same district (extgitsome show the stoloniferous
base) were received from Mrs. Barrett." Gray may hawduded M. longulus with
extremely reduced corollas, in his concept of dmpauperatusbut the GH type appears to
show the larger corollas 8. microphyllus

Mimulus tenellusNutt. ex A. Gray [in synonymy undeéd. luteusvar. depauperatus Geol. Surv.
Calif., Botany 1: 567. 1876; Proc. Amer. Acad. Arts 11: 98. 1866 M. tenellusBunge,
Enum. PI. Chin. Bor. 49. 1833].

Mimulus laxus Pennell ex Peck, Man. Pl. Oregon, 655. 194¢¥PE: USA. Oregon. Deschutes Co.:
Elk Lake, gravelly shore, 27 Jul 1938.W. Pennell 1554holotype: PH!; isotypes; CAS
digital image!, F digital image!, MO!, NY digital imagdiC!, US digital image!).

Mimulus glareosusGreene, Pittonia 1: 282. 1889TypPe: USA. Cadlifornia. Lake Co.: Gravelly
margins of moutain streams, 30 Aug 1888,. Greene s.ntholotype: ND-Greene! photo-
PH!; isotype: UC). The protologue noted "Most reldte. laciniatusof the Sierra Nevada;
the calyx like that oM. nasutus'

Mimulus guttatusvar. insignis Greene, Man. Bot. San Francisco Bay, 277. 189imulus
langsdorffii var. insignis (Greene) Greene, J. Bot. (Brit. & Foreign) 33: 7. 18%&mulus
nasutus var. insignis (Greene) A.L. Grant, Ann. Missouri Bot. Gard. 11: 181. 1924.
LeEcTOoTYPE(designated here)USA. California. [Napa Co.;] Napa River Basin, low
meadows near La Lomita, 26 Apr 18%8,L. Jepson s.(ND-Greene 46297!; isolectotype:
ND-Greene!; probable isolectotypes: JEPS, UC-3 sheetshe ND-Greene label has
handwritten by Greene "Mimulus guttatus D.C. var. insi@rsene."
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The protologue noted only "of Napa and Sonoma counties,henthost beautiful
Mimulusin our flora." Besides the collection designated hereasetype, other collections
from Sonoma County are at ND-Greene and identified asnsagnis The JEPS collection
has been referred to as the holotype, as the label (apgaxeitten by Jepson) notes that it is
"The very type": La Lomita, near Yountville, 26 Apr 1898/.L. Jepson 8nm(JEPS!,
duplicates: UC-3 sheets!).

Mimulus nasutuwar. insigniswas inadvertently and incorrectly referred to ag."va
eximius(Greene) Grant" by J.T. Howell (Marin Fl., 242. 1949).

Mimulus langsdorffivar. californicusJepson, Fl. W. Mid. Calif., 407. 190T.yPE: USA. Califor nia.
[Solano Co.:] Vacaville, 20 Mar 190W.L. Jepson 1198éholotype: JEPS digital image!
photo-PH!). An annotation by Thomas Robbins in 1953 notes"ffi& original description
states only that this variety is '‘Common in the Sacramantl Coast Range Valleys. Apr-
May."' This collection is cited as the type ... by depm Fl. Calif. ined. ms." As described
by Pennell (1951): "[blade base] rounded or cordate to petiolen(@bscured by extra
lobules on petiole)."

Mimulus platycalyxPennell, Proc. Acad. Nat. Sci. Philadelphia 99: 167. 194%PE: USA.
California. Mariposa Co.: Yosemite National Park, 1 mi. S of Whaa mossy soil over
granitic rock, 4500 ft, 28 May 194F.W. Pennell 2558@holotype: PH!; isotypes: CAS
digital image!, NY digital image!, UC, US digital image!)On the holotype, some plants
have a hirtellous vestiture of stiff, sharp-pointed hairgeth with a few gland-tipped hairs;
others have calyces and pedicels moderately villous waittse, gland-tipped hairs.
Otherwise, they are similar in morphology and all would apge be from the same
population.

Annual, fibrous-rooted. Distal stems and pedicels hirtellous (hairs commonly deflexed) or
mixed hirtellous and stipitate-glandular, sometimes atigrt villous-glandular with gland-tipped
hairs, stems commonly completely glabrous below the inflerese Stems erect, (3—)5-30(—45) cm,
usually simple, sometimes with numerous branches from baslihe nodes, sometimes distinctly 4-
angled. L eaves usually basal and cauline or basal sometimes abseotariihg, basal or proximal
to medial petiolate, becoming sessile distally, bladeseowatovate-lanceolate to elliptic-ovate,
suborbicular, or depresssed-ovate, (3—)10-35 mm x 3—-25 mm, palmatelyile&-eften purplish,
glabrous to sparsely or moderately hirtellous, eglandulargims shallowly crenate to sharply
crenate-serrate, with 5-10 teeth per side, basal and ptaft@a irregularly incised near the petiole
and sublyrate, apices acute to obtuse-rounded, bases roongaedcate or subcordate, petioles 3—
25(=35) mm. Flowers 1-8(—14), mostly from distal nodesFruiting pedicels 8-30(-50) mm.
Fruiting calyces ovoid-campanulate to broadly cylindric-campanulate, (7—)9—-16(—2@) gtrongly
to weakly closing, nodding 30°-90°, sometimes red-tinged odatdd, minutely hirtellous, hairs
sometimes reduced to the basal cells or altogether adosgithe calyx glabrousCorollas yellow to
golden-yellow or orangish-yellow, commonly red-spotted, sometim#sa large red blotch on the
lower lip (Napa and Sonoma counties), tube-throats brdadlyelform to infundibular, (6—-)8—16(—
20) mm, exserted (1-)2—6(—8) mm beyond the calyx margin, limb digbexpanded 8-25 mm
(pressed), palate villousStyles sparsely hirtellous.Her kogamous,; anther pairs at different levels,
stigma above upper anther pa@apsules 6—-9(—11) mm, stipitate, includedn 2 28, 56.

Flowering Mar—Jul. Rock depressions, rocky ridges, clife$a road cuts, wet meadows,
seeps, stream banks, drying ponds and ephemeral stream chaerels springs over serpentine,
roadsides and roadside ditches, dry banks, lava solil, Iday gravel, yellow pine, oak-pine, mixed
oak, oak-chaparral; 20-1700(-2200, —2600) m; California, ldaho, Hewadgon, Washington;
British Columbia. Map 17.

A tetraploid population identified aSrythranthe microphyllawas discovered in San Luis
Obispo Co., California (Lowry et al. 2008). Upon finding thaanpd of the SLO population
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(identified in the study as the "inland annual rac&ohulus guttatu§ had more than two alleles at
multiple loci, an analysis with flow cytometry reveateeé tetraploidy.

A report of 2 = 15 for this species (Vickery et al. 1968, Msnulus platycalyxfrom San
Mateo Co., California) is regarded here @s=214, as the authors originally surmised might be the
case. Vickery (1974, p. 69) noted that "the 15th pair of chromes [may be] B chromosomes.
Actually the present crossing results strengthen thatthgpis considerably” and in that publication
(p- 43), he reported the number as "n = 14 + 1 B chromo%ome.

Erythranthe microphyllais characterized by its annual duration (fibrous-rootedyaliys
simple stems, relatively widely spaced leaves, glabrousirtellous vestiture, open corollas, and
calyces closing at the throat. Even in the smallesilles, the stigma is positioned above the upper
anther pair, indicating that all are primarily allogamo®ome plants have basal and lower cauline
leaves with exaggeratedly and irregularly toothed-incisedyimgr especially in Lake and Napa
counties (whence the types Mimulus glareosugnd M. guttatusvar. insignis respectively), but a
similar tendency can be seen over most of the geograpige.ra

Plants ofErythranthe microphyllavary greatly in height, leaf size, and flower size(larger
flowers approaching the size of thoselngrandisandE. decord yet all seem to be within the
expression of a single species. Some collections haverbade to show this striking range of size
within a population, multiple collections from a single dyuor general locality show the wide
variability, and an observant collector made this latdedervation "Flowers varying in size and
number with the vigor of the plant” (Coos Co., Oregdmnquist 6853MO). Plants of the Sierra
Nevada, mostly south of El Dorado County, commonlyiarthe smaller size range and are those
identified by Pennell aBlimulus platycalyx The type oMimulus microphyllusalso was described
from smaller plants.

Problems in identification can be encountered whenlgtalts ofErythranthe microphylla
andE. guttataare collected without the base. Without a clear indicahahrhizomes are part of the
plant, small individuals oE. guttatacan be very similar t&. microphyllabut the latter contrasts in
its 4-angled stems, different branching pattern (see Baker Diggle 2011, who studie.
microphyllaandE. grandig, pedicels glabrous or sometimes sparsely glandular, netgidus, and
corollas often more golden yellow (with slightly addedrae).

20. ERYTHRANTHE MARMORATA (Greene) Nesom, Phytoneur@®©12-40: 44. 2012. Mimulus
marmoratusGreene, Erythea 3: 73. 189BECTOTYPE (designated hereddSA. California.
Stanislaus Co.: Knight's Ferry, [moist rocks,] 9 Apr 1893V. Bancroft s.n(ND-Greene
046328!, photo-PH!, photo UT!; isolectotype: ND-Greene 046329. 4lectotype).

Mimulus whippleiA.L. Grant, Ann. Missouri Bot. Gard. 11: 184. 192ZypPe: USA. California.
[Calaveras Co.:] Hillsides and rocky places, Murphy's,Mady 1854,J.M. Bigelow s.n.
(holotype: GH digital image!, photo-PH!; isotype: USitiimage!). Fig. 3 (holotype and
isotype).

Annual, taprooted; stems, pedicels, leaves, and calyces colnmensely villous-glandular,
sometimes less densely s8tems erect, 7—28 cm, unbranched or branched from the basaves
mostly cauline or the basal persistent, blades ovate odlpgrosate to elliptic-ovate or depressed-
ovate, (10-)15-30 mm x 6-15 mm, palmately (3-)5-veined, margins shatiowbharsely dentate,
apices acute, bases truncate to shallowly cuneate, protarmaédial petiolate, petioles 7-15 mm.
Flowers axillary from middle to distal nodesFruiting pedicels 15-45 mm. Fruiting calyces
broadly campanulate, 9-12 mm, sharply nodding, often denselyegmpptted, densely hirtellous or
less commonly to sparsely stipitate-glandular, denselguglat the sinuses, closed, teeth broadly
triangular-acute, unequal, the upper scarcely twice theheofgthe others. Corollas yellow, red-
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spotted in throat with a large red blotch at basdoefer lip, tube-throats narrowly cylindric-
funnelform, 10-12 mm, exserted 4-5 mm beyond calyx margin, limbbidtié, abruptly expanded
14-20 mm. Styles glabrous to sparsely hirtelloudd erkogamous; anther pairs at different levels,
stigma above upper anther pa@apsules 6—9 mm, stipitate, included.

Flowering Mar—May. Not known but apparently not over sempentca. 100—900 m.
California, Stanislaus and Calaveras cos. (Stanidkver drainage) and Amador Co. (Mokelumne
River drainage). Map 20. Figs. 3, 4, 5, and 6.

Additional collections examinedCalifornia. Amador Ca. Mokelumne River, 189 ansen
s.n. (ND-Greene); Mokelumne River, 189Hansen s.n.(ND-Greene); Mokelumne River and
immediate tributaries, Fischer's Cabin, 1200 ft, 13 May 1886sen 473ND-Greene).

The label foHansen 473pecifies "Amador and Calaveras Counties," but Han$882 and
1893 collections give only "Mokelumne River" as the localiffhe Mokelumne River crosses or
forms the border of five California counties: Alpine,mAdor, Calaveras, San Joaquin, and
Sacramento, and placement of the Amador County symbol on Maps2@nes that all three Hansen
collections were made at or near the same place.

Erythranthe marmoratas recognized by its erect, taprooted habit and annualtidar
villous-glandular vestiture, ovate-petiolate leaves; flowessnfmiddle to distal nodes, long, narrow
corolla tubes abruptly flaring into a broad limb, lower midmbeolla lobe with a large red blotch, and
fruiting calyces dark-spotted and sharply nodding. Ondfvitne five plants of the lectotype sheet,
the lower nodes have produced adventitious roots, but this perbaps response to partial burial of
the stem, because the other three plants, as well &sdren the isolectotype and those of the other
collections (Figs. 5 and 6), have slender taproots.

The species most similar Erythranthe marmoratareE. microphylla E. pardalis andE.
nasuta— all three are annuals and placed here irEthmicrophyllagroup (subgroups A and B).
Erythranthe pardaligs partially sympatric witle. marmoratan Calaveras and Amador counties and
the range oE. marmoratais completely within the ranges of bdih microphyllaandE. nasuta
Contrasting features &. marmoratawith these three species are given here.

Erythranthe microphylla roots consistently fibrous; cauline vestiture usuadlabrous below the
inflorescence; leaves glabrous to sparsely or modgrdtetellous, eglandular; flowers commonly
produced mostly from distal nodes; corolla tubes usuallydbydannelform to infundibular; lower corolla
lobe without a prominent red blotch.

Erythranthe pardaliscauline vestiture sparsely and more delicately glandilitevers usually produced at
all nodes, including the basal; corolla tubes shanmerthe flowers autogamous; lower corolla lobe without
a prominent red blotch.

Erythranthe nasuta cauline vestiture usually glabrous except at the nodemie$ characteristically
hirtellous on one or both surfaces; flowers often olegmmous and cleistogamous on a single plant;
corollas short-tubed, barely chasmogamous to cleistagamed the flowers autogamous; calyces with a
longish, protruding upper lobe.

In the present study, a realistic concepEnfthranthe marmoratavas not formed until after
study of the type material at ND-Greene in January 2012sedms likely that collections &.
marmorata may be present among the large number of specimensredarlier at UC-JEPS,
where they presumably would have been identifieH.anicrophylla The likelihood that | identified
them as eitheE. nasuteor E. pardalisis small.
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Grant (1924) treatedMimulus marmoratusas a synonym oM. guttatusvar. arvensis
Pennell (1951) treated it as a synonym Mf nasutus apparently basing his assessment on
examination of a photo at PH of the ND-Greene type. Beyoat, M. marmoratushas been treated
variously in synonymy except, apparently, in two places.

* The Mcnair website (Th&imulusPage 1996), notes thislimulus marmoratusappears to be
restricted to a small area of Calaveras County,f@ala. It is obligately annual and appears to
be self-fertilising. We found it growing on the basalt awhglomerate at the top of Table
Mountain, Calaveras Co, in a situatigh guttatuswould be unable to grow.” An accompanying
photo shows a plant identified & marmoratusrom Knight's Ferry (near Table Mountain) —
an unequivocal identification is not possible from the photohriseemingly procumbent habit,
subpinnately multi-veined leaves, and the very small (see dap for comparative size) and
relatively small-limbed corollas without prominent red mags on the lobes strongly suggest
that it isErythranthe floribundgDouglas ex. Lindl.) Nesom of sedfimulosma(Nesom 2012a).
This also would be consistent with Mcnair's descriptibthe species as "self-fertilizing," which
E. marmoratacertainly is not.

* The CalPhotos website (2010) provides photos by Dean Wm. Ta¥lplants identified as
Mimulus marmoratugrom Mariposa County. The ovate-lanceolate, subpinnamellyi-veined
leaf blades and the relatively large and relatively bitwalded corollas with prominently massed
red dots at the base of the lower three lobes indicatehibse plants aterythranthe geniculata
(Greene) Nesom of sedlimulosma

The identity ofMimulus whippleihas long been problematic. According to CNPS (2011),
"many recent searches have not rediscovered this plantit iad remained known only from the
type collection. WithinErythranthe the lack of mature calyces on the type has preveated
unequivocal decision even regarding its position in the geriant (1924) placed it among the
species ofMimulus sect. Simiolus while Pennell (1951) placed it in se€aradanthus keying it
among the smaller set of species now regardeHrghranthe sect. Mimulosma(Nesom 2012a).
Grant's protologue did not compaké whipplei with any other species nor did she provide any
comments in distinction — her key to species seemingly fanit as closer to South American
species than to thos# sect.Simiolain the western USA, emphasizing the glandular-villousste
and open corolla throats bf. whipplei Nor did Pennell comment on his placement of the species

Remarkably, the type ®flimulus whippleiwas collected from a locality only about 15 miles
northeast of the type locality &fi. marmoratus and the two taxa are similar in general aspect and
especially in their long-tubed corollas with broadly tarilimbs. Examination of the type .
marmoratusin the Greene herbarium confirmed that both taxa areusiigandular, taprooted
annuals. Argue (1980, p. 83) noted that an examination gfallen of M. whipplei“should quickly
resolve the disagreement over its proper placement" speees of sectSimiolushave irregularly
synaperturate (usually + spiraperturate) pollen, a type anigthin all of Mimulus sensu lato. In
sum, it is clear that the namigs marmoratusandM. whippleiapply to the same species.
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Figure 4. Mimulus whipplej holotype (GH) and isotype (US).
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21. ERYTHRANTHE GLAUCESCENS (Greene) Nesom, Phytoneuron 2012-40: 43. 20Mimulus
glaucescensreene, Bull. Calif. Acad. Sci. 1: 113. 1888limulus guttatusar. glaucescens
(Greene) Jepson, Man. Fl. PI. Calif., 92825. Type: USA. California. Butte Co.: 1883,
Mrs. R.M. Austin s.n(holotype: ND-Greene! photo-PH!, photo-UT!; isotype: CAigital
image!).

Annual, slender taprooted or fibrous-rooted, mostly gla®end more or less conspicuously
glaucous. Stems erect, (5-)30-60(—80) cm, simple or branched, terete, occagiopatirangular
above, rarely with runners from basal nodéseaves basal and cauline, proximal ovate to ovate-
elliptic or orbicular-ovate, sometimes subcordate, 10-50 mrmapely 3-5-veined, margins
denticulate to dentate or coarsely and irregularly tabtloecasionally lobed at the base, petioles
slender, as long as or much longer than the blade, someiubescent or villous, distal leaves few,
sessile, orbicular, 5-45 mm wide, connate-perfoliate betmwirtflorescence and disc-like, margins
nearly entire or with small scattered teefAlowers 1-16, commonly from distal nodes, sometimes
from nearly all. Fruiting pedicels 10-50 mm. Fruiting calyces broadly campanulate, 7-16 mm
long, closing, lobes short, broadly triangular, bluntatute, the upper slightly longerCorollas
yellow, lower lip densely dark yellow, others much lighteg-dotted on floor of throat and tube,
sometimes with a median blotch, tube-throats 12—23 mm, eds&r8 mm beyond the calyx margin,
bilabiate, limb expanded 14-36 mm (pressestyles minutely hirtellous-puberulentHer kogamous,
anther pairs at different levels, stigma above upper andier @apsules ca. 5-11 mm, stipitate,
included. &= 28.

Flowering Mar—May(—Jun). Seepage areas, wet rocks, rolifist pool edges, gravelly
stream banks, serpentine outcrops, roadsides and roddeufgstures, riparian woodland, blue oak
woodland, chaparral, grassland; 80—900(—1100) m; California (Budt&ehama cos.). Map 18.

The basal leaves @&rythrantheglaucescensre very similar to those &. microphylla—
often nearly round in outline, with irregularly toothedrgias, and often puplish. Corollas Bf
glaucescenare widely variable in size, also similar to the giturain E. microphylla

The Mcnair website (Macnair 1996) makes this observatiegarding Erythranthe
glaucescens'Pennell [1951] suggests that it is annual, but it behavepaseanial in the glasshouse,
unlike the obligate annual segregantdvbfguttatus’ In the present study, all collections seerof
glaucescengxcept two (both from a single locality) have been fibrasded or slenderly taprooted
and clearly annual. Plants from one locality producetbriih, small-leaved runners from basal
cauline nodesCalifor nia. Butte Co: Canon of Big Chico Creek, 26 Mar 19Hkller s.n.(MO) and
2 Jul 1914 Heller s.n.(MO). Mcnair did not say what observations led hininterpret the duration
of E. glaucescenas perennial.

22. ERYTHRANTHE NUDATA (Curran ex Greene) Nesom, Phytoneuron 2012-40: 44. 20iraulus
nudatusCurran ex Greene, Bull. Calif. Acad. Sci. 1: 114. 1885.PE: USA. Cadlifornia
Lake Co.: Kelsey Mountain, Jun 18drs. Curran s.n(CAS?; not located at ND-Greene).

Annuals, glabrous or stems, leaves, and pedicels minutely ségtandular with hairs 0.05-
0.1 mm, at least just above the nodestems erect or ascending, (5—)9-30 cm, terete, simple or
branched from basal nodes, branches mostly reddish-pulpaves scattered, proximal blades
lanceolate or oblong-lanceolate to ovate, distal namomagrowly spatulate to oblanceolate, 5-15(—
30) mm x 1-5 mm, margins denticulate to proximally dentdiedp bases attenuate, long-petioled
(petioles mostly 5-30 mm), the upper sessile and mostly Jineaiperfoliate. Flowers 1-8, often in
proximal or medial to distal axils.Fruiting pedicels 10-35 mm, erect in flower, spreading to
divaricate or rarely recurved in fruittruiting calyces ovate-campanulate, 6-13 mm, closing, lobes
nearly equal, obtuse to acute, lower upcurved over the lateeal and nearly closing the orifice.
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Corollas yellow, red-spotted on floor of the throat and tube, thibesatts cylindric-funnelform, 8-12
mm, exserted 2—4 mm beyond calyx margin, bilabiate, limb expadeE2l mm (pressed)Styles
glabrous. Herkogamous; anther pairs at different levels, stigma above upper aptier Capsules
6—7 mm, stipitate, included.

Flowering Apr—Jun. Open gravelly seeps on serpentine out@@entine crevices, springs,
stream sides, gravelly creek beds, roadside drainaggswales; 250—-700 m; California (Colusa,
Glenn, Lake, Mendocino, Napa, and Sonoma cos.). Map 18.

Erythranthe nudatas distinct in its annual duration, few, inconspicuous] narrow leaves,
long and spreading-divaricate pedicels, and large corolldbe plants apparently are true to
serpentine substrate. A presumption thaguttatais its "progenitor” (Gardner & Macnair 2000) is
without documentation or any other kind of justification.

23. ERYTHRANTHE NASUTA (Greene) Nesom, Phytoneuron 2012-40: 44. 208#mulus nasutus
Greene, Bull. Calif. Acad. Sci. 1: 112. 18884imulus langsdorffiivar. nasutus(Greene)
Jepson, Fl. W. Calif., 407. 190Mimulus guttatuvar. nasutugGreene) Jepson, Man. Fl. PI.
Calif., 928. 1925. LECTOTYPE (Grant 1924, p. 179)USA. California. Sonoma Co.:
Knights Valley, Apr 1877H.T. Edwards s.n(GH; isolectotype: NY digital image!). The
lectotype selection was made from collections noted h protologue: "Our earliest
specimens were collected in 1877, in Sonoma County, C&lnight's Valley and Skaggs'
Springs, by Mr. Henry Edwards. Mrs. R.M. Austin séritoam Butte County in 1883; while
Mrs. Curran obtained fine specimens last year in loesliis far apart as Lake and Kern
counties." No specimen matching any of these possiblectioihs was located at ND-
Greene.

Greene (1885) made these observations about the new splsieslyx is more
uniformly spotted than in the trid. guttatus from which it is most obviously distinct by its
guadrangular winged stem, its inflorescence, racemose tafroos the very base, and its
small corolla, but especially by the peculiar calyx, tipper tooth of which not only almost
equals the tube in length but is rendered singularly conggsdog the enfolding about it, of
the lower ones; which latter thus disappear entirely fitwarprofile, if we may so speak, thus
suggesting the specific name." Latiasutuslarge-nosed.

Mimulus luteusvar. gracilis A. Gray ex Torrey, Rep. U.S. Mex. Bound., Botany 2(1): 118%9.
Mimulus guttatusvar. gracilis (A. Gray ex Torrey) G.R. Campbell, Aliso 2: 328. 1950.
LecToTYPE (Campbell 1950, p. 336)SA. California. Napa Co.: on rocks, Mar 1853,
Thurber 498(GH, photo! in Campbell 1950)Protologue: "Copper Mines, New Mexico, and
near CrucesBigelow Gila valley; Schott Napa county, CaliforniaThurber San Luis
Obispo;Parry."

Mimulus subreniformisGreene, Erythea 3: 67. 18951 ECTOTYPE (designated here)uUSA.
California. Shasta Co.: Burney Falls, 30 May 1884 S. Baker and F. Nutting s.r(ND-
Greene 46422! photo-PH!, photo-UT!; isolectotypes: ND-Gredus@!).

Mimulus cuspidatusGreene, Leafl. Bot. Observ. Crit. 2: 6. 1909TYPE: USA. Cadlifornia.
[Stanislaus or Tuolumne Co.:] [protologue: "wet shades amroels along the upper
Stanislaus River, ... late June, 188H,L. Greene s.n(holotype: NG-Greene! photo-PH!;
isotype: DS digital image!). The ND-Greene sheet hakel but is marked in Greene's
hand as "Type!"

Mimulus erosusGreene Leafl. Bot. Observ. Crit. 2: 4. 1909TYPE: MEXICO. Bgja California.
Santa Agueda, 4 Mar 1898, Palmer 233holotype: US digital image! photo-PH!).

Mimulus bakeriGandoger, Bull. Soc. Bot. Fr. 66: 219. 1919%CTOTYPE (designated here)iSA.
California. Napa Co.: Mt. St. Helena, colonies common among steean20 Apr 1903C.F.
Baker 2608(CAS digital image!; isolectotypes: LY?, ND-Greene!Y Nligital image!).
Gandoger also cited "Amer. occid. Oreg@ugick n. 1621." Regarding his set of four new
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species,M. bakerj M. puncticalyx M. parishii and M. puberulus Gandoger noted that
"Sequentes e polymorphdimulo nasutoGreene desumptae sunt.” Two sheets at UC are
labeled "Eastern Oregon Plants, wet rocks, not rarguh51897W.C. Cusick 1627thus
they apparently are not duplicates of the holotype nor do rireigh the protologue, even
though Cusick’s collection number is the same.

Mimulus parishiiGandoger, Bull. Soc. Bot. Fr. 66: 219. 1919 [non Greene 188%pE: USA.
California. [San Bernadino Co.:] "California ad S. Bernadir®,B.Parish 4741(holotype:
LY?). A possible isotype is at MO: San Bernadino Gécinity of San Bernadino, 1000-
2500 ft, Apr 1897S.B. Parish s.n(MO!).

Mimulus puberulussandoger, Bull. Soc. Bot. Fr. 66: 219. 1919 [non Greene ex Rydb.. 1D96E:
USA. Washington. Klickitat Co.: Bingen, riverbank, 17 Apr 1908Y.N. Suksdorf 5016
(holotype: LY?; isotypes: US digital image!, WS photo-PH!)The WS sheet was
photographed at the 'home of W.N. Suksdorf."

Mimulus puncticalyxGandoger, Bull. Soc. Bot. Fr. 66: 219. 1919.yPE: USA. Washington.
[Klickitat Co.:] Ad Bingen, no dateW.N. Suksdorf 277%holotype: LY?; isotypes: PH-2
sheets!, WS photo-PH!).

Annual, fibrous-rooted or slender taproote@tems erect to ascending-erect or decumbent,
2-35(-100) cm, usually 4-angled or sometimes shallowly 4-winged, ysniaiwiry but sometimes
fistulose, simple or branched from proximal nodes, glabrougpekoea consistently small, villous-
glandular area just above the nodes, sometimes hirtellouBydidtaaves basal and cauline or basal
absent at flowering, proximal to medial petiolate, sesh#tally, petioles 3—35 mm, narrowly flanged
at the base, blades elliptic-ovate to broadly ovate, suboabjourl depressed ovate, (5—)10-49(-80)
mm x (3-)10-25(—60) mm, palmately 3-5-nerved, proximal largest asibiget, apices acute to
obtuse, bases cuneate to truncate or subcordate, marggslarty dentate to dentate-serrate or
nearly lacerate-dentate, commonly doubly toothed, 4-9 maingeetside, sometimes sublacerate to
sublyrate basally, more or less tinged with red on therl@ueace or purple-spotted, glabrous or
often hirtellous on one or both surfaces with dull, #&ereharp-pointed, eglandular haiFdowers (1-
)2—12(-20), usually from distal nodes but sometimes from mediastial.dir uiting pedicels (3—)7—
20(—40) mm, glandular-villous on upper side at the axils, othemesarly glabrousFruiting calyces
ovoid-campanulate, (5—-)10-15(-19) mm, nodding 30°-180°, closing, upp@rdoh@ently elongate
1.5-3 x beyond the lower and nose-like, glabrous to minutely huselty appressed-hirtellous,
minutely short-ciliate at the sinuses, frequently putjplged or purple-spotted.Corollas yellow,
usually with a red-spotted throat and a red blotcthatbase of the lower lip, tube-throats broadly
cylindric, (5-)8-12 mm, exserted (0-)1-2 mm beyond calyx margin,vieakly bilabiate, expanded
ca. 6-12 mm (pressed)Styles minutely scabrous to glabrousPlesiogamous,; anther pairs and
stigma at the same leveCapsules (4—)5-9(—10) mm, stipitate, includedn 2 28 (various localities),
2n = 26 (California, Tuolumne Co.; New Mexico, Dona Ana:(Ran Augustine Pass, 4500 ft, 30
Oct 1946 Norwell s.n, Vickery cult. 5018, voucher fom2= 26, UT).

Flowering (Mar—)Apr—Jun(=Jul). CIiff faces, ledges, crevj@nd bases, wet rocks in rivers,
stream sides, sand bars, mossy seeps, wet clay baniss, fields, sandy soil, depressions over
granite, roadsides; (30-)600-2300(-3200) m; California, Nevada, Or&yashington, Idaho,
Arizona, New Mexico; Canada (British Columbia); Mex{@aja California, Sonora). Map 21.

Erythranthe nasutas characterized by its annual duration (fibrous-rootéengled stems,
broadly ovate leaves commonly with irregularly toothed matgoalyces with longish, protruding
upper lobe, short corollas (autogamous — chasmogamousstogadenous), and glandular vestiture
only in the axils. At least the distal and bracteal lsas@nsistently have hirtellous to hirsutulous
adaxial surfaces, even in the smallest of plaf/thranthe nasutdas been abundantly collected in
Arizona, particularly in Pima County, where the vari@piln plant size nearly matches that found in
California.
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Collections examined from MexicoBaja California. San Juanico (8 mi N), rocky arroyo
margin, 8 Mar 1939Gentry 4305(ARIZ). Sonora. Canyon of the Rio Magdalena, 12 mi above
Imuris, 22 Mar 1934Shreve 6565ARIZ).

As observed in the introduction, plants Bfythranthe nasutgproduce flowers that vary
significantly in size, even on a single plant. Plant& witly the tiny cleistogamous flowers (mature
calyces 5—7 mm) are so distinctive that upon encounteriag appeared to be a population system
of them, with tiny leaves and decumbent to procumbdiigrin stems, | first thought they perhaps
represented a distinct species. Here it is tentgtieehcluded that they are variants within the
morphological range of the species. Collections exami@ekifornia. Kern Co. Greenhorn Mts.,
ca. 2 mi from Alta Sierra, along old road from Alta $aeto Wofford Heights, 18 May 1976lowell
51729(MO); Greenhorn Range, 2.4 mi W of Wofford, mossy sé8p0 ft, with Juncus kellogii, etc.
12 May 1969Howell and True 45586QAM0O). Kings/Kern Ca.Mt. Stanford, wet ground, Jul 1890,
Sonne 263MO). Mono Co. White Mts., along N fork of Cottonwood Creek, 0.1 mi abdse
confluence with Tres Plumas Creek, 2.8 mi S 88 E of Balee Mine, moist granite crevices facing
20 WSW above creek witRosa Artemisig andHolodiscus 11 Jul 1987 Morefield 4603(MO).
Tulare Co: White Chief, Mineral King, 9700 ft, 1 Jul 196Bjce 242(DAV); Cherry Hill Road, 2.1
mi above Dry Creek, chaparral, 5000 ft, dense colony growinga aecently moist sheet of
decomposed granite, 2 Aug 19G%yisselman 1591@EPS, MO).

Similarly, plants ofErythranthe nasutaometimes encountered with thick-fistulose stems up
to one meter tall and and with very large fruiting calydés-19 mm) appear remarkably distinct and
might be considered 'gigas' forms reflecting the influesicpolyploidy. Regarding his collection
8158 from Madera Co., cited below, Heller (1906, p. 249) madedbservation: "growing about
large flat granite rocks on the edge of a stream. Thelgere large and robust, many of them fully
three feet high and much branched. Ordinarily it igsadher low growth." These phenotypically
gigas forms, however, appear to grade into the range aftiear more characteristic of the species.
Representative collections of the "gigas" foi@alifornia. Butte Co. ca. 2 mi SE of Jarbo Gap, W
side of the North Fork of the Feather River, sand bar, theaPoe Power House, 9 Jun 198Rart
5735 (MO). Calaveras CoCamp Nine Road, NE of Vallecito, 1100-2000 ft, 5 Apr 1948yell
52778(VDB). Madera Co.hills about 5 mi above Pollasky, 12 Apr 196&ller 8158(MO). Napa
Co.. Mt. St. Helena, colonies common along streamlets, 20 18&3, Baker 2608(LL, MO).
Sonoma Co.on a wet bank in clay soil in Knight's Valley, upper Sondrde Zone, 20 Apr 1940,
Heller 15545(MO). Ventura Cao.North Fork Ventura River, wet rocks, 750 m, 2 May 193bkey
6916 (MO).

Erythranthe nasuta and E. guttata.

A number of evolutionary studies have focused on differémisand isolation between
outcrossingerythranthe guttataand self-fertilizingE. nasuta but whether the plants involved were
identified by the same criteria as in the present sisidypt known. Mating system and pollen—pistil
interactions are said to cause most of the isolatiomd®et the two (Kiang & Hamrick, 1978; Diaz &
Macnair, 1999; Martin & Willis 2007). Sweigart et al. (20@&)nd that one incompatibility allele (at
hms2) appears to be widespread and perhaps fixed throughageagephic range dtE. nasuta
Another allele (hms1) is restricted to some Oregon populationa Co.) of E. guttata(the identity
ambiguous by reference to the present study).

Fishman et al. (2002) identified Erythranthe nasutanore than 20 loci of small to moderate
effects underlying species differences in floral morpholodsited to mating system divergence.
Most of those loci appeared to influence variation peats of floral size and shape.
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Several populations of small-flowered, autogamous teidglthat resembl&rythranthe
nasutawere discovered on Vancouver Island and the Gulf Islandsuthwestern Canada as well as
in southwestern Oregon (Benedict 1986). On Vancouver Islanc thkesits were growing
sympatrically with diploidE. nasutaanddiploid "Mimulus guttatu (as identified in the study) and
Benedict hypothesized that these two species were thetpafehe tetraploid. Sweigart et al. (2008)
extended the study and found the tetraploid to be "widesprehdaammon from northern California
to British Columbia." Fixed heterozygosity at allozyroeilwas further evidence for Benedict of an
alloploid origin for the tetraploids, and patterns of roolar variation supported the hypothesis that
they were two independent alloploid origins of the tetialsl (Sweigart et al. 2008).

Two distinct haplotypes occur at each of the nuclearsga@CAandmAP3in each of the
tetraploids (Sweigart et al. 2008). One haplotype shaees-identity with sequences froM.
nasutusthe second is similar to but does not exactly matchnaaybers of thél. guttatuscomplex
sampled by Sweigart et al. Populations of the tetraptoimimonly have individuals withM.
nasutudlike haplotypes™" mixed with those di" guttatuslike haplotypes.”

The tetraploids resembMimulus nasutust least in being annual, small-flowered obligate
selfers. As noted by Benedict (p. 122), they are "Verylainm M. nasutus All characters overlap
to a degree witiM. nasutusbut, under favorable growth conditions, the following structuged to
be more enlarged iM. nasutus [height, stem width, calyx length, leaves, pedicel lengtipe
length]." Benedict and Sweigart et al. found that th@péoids are nearly completely reproductively
isolated from their putative parents E-nasutaand some expression Bf guttatain the broad sense.
Benedict provided the following key couplet.

1. Pistil included within or equal to calyx; corolla tuieeat nearly cylindrical; plants 5-50 cm tall, large

ones with quadrangular winged stem; diploid ........ .o Mimulus nasutus
1. Pistil usually exserted from calyx (up to 3 mm), corbitze-throat narrowly funnel-shaped (infundibular);
plants 5-25 cm tall, stems tending to quadrangular but not diingfeaploid ....................... Mimulus sp.

The species identified in these studies MBsnulus guttatusperhaps isErythranthe
microphyllaas identified in the present account, as Benedict iredictitat these plants are annual,
which exclude<. guttatain the present sense. On the other hand, she referkichulus platycalyx
(here placed as a synonymBf microphyllg and distinguished it from "annulimulus guttatus
even noting that she foundAimulus platycalyk growing close to populations of the tetraploid in
Oregon. An understanding of the biology and taxonomy in this isitusgmains incomplete.

The tetraploid has not been distinguished in the currady givith one possible exception,
below), but | have examined relatively little material fr@regon and Washington, and it is possible
that | simply overlooked the variants before becoming awedirthe differences noted by Benedict,
which is the only place its morphology has been characterized

I have examined one collection from northern Oregon that perdua similar in origin to the
tetraploids above._ Multhomah Cdase of Multnomah Falls in damp area, 280 ft, 22 Aug 1969,
McArthur 33 Vickery cult. 9562, voucher far = 28 (UT). These plants have erect stems apparently
from a rhizomatous base, the stems, pedicels, calyces)eamwds are minutely hirtellous and
eglandular, the fruiting calyces are 8-11 mm long and apfgrnot closing, and the corollas are
light yellow with a dark yellow palate, sparsely spotteadh and tubes 10-12 mm long, little at all
exserted beyond the calyx margin . If the rhizomatous morphaloglytetraploid chromosome
number within this population are correct as observedansistent, it would justifiably be treated as
a distinct species (a previously undescribed one, andaftfélom the plants discussed by Benedict).
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The chromosome number was reported by McArthur et al. (19v®) identified it asMimulus
guttatus but the the tiny, autogamous flowers immediately remolverit that species.

24. ERYTHRANTHE LACINIATA (A. Gray) Nesom, Phytoneuron 2012-40: 44. 201Rlimulus
laciniatusA. Gray, Proc. Amer. Acad. Arts 11: 98. 1876 [JanuaiyPE: USA. California.
[Mariposa Co.:] On the South Fork of the Merced arkaRanch, 1872C. Sulivan and A.
Gray s.n.(holotype: GH).

Mimulus eiseniiKellogg, Proc. Calif. Acad. Sci., ser. 1, 7: 89. 1876 [éatgor later]. TYPE: USA.
California. [Fresno Co.;] Near Fresno, no dab¥, G. Eisen s.n(holotype: CAS digital
image! photo-PH!, fragment UC!).

Annual, slender taprooted or fibrous-rootestems erect, 3—38 cm, simple or branched from
the base, glabrous to sparsely hirtellous, finely villosulgiemdular above the nodes but not
elsewhere. Leaves cauline, basal deciduous by flowering, blades elliptic gptielobovate,
oblanceolate, or oblong, 3-55 mm, margins commonly narrowiyapely lobed or dissected,
sometimes merely shallowly toothed, all petiolate oraflissubsessile, petioles absent or 1-35 mm.
Flowers 2—-8, from medial to distal nodesruiting pedicels 5-25 mm, nodding 30°-140° at the
calyx base.Fruiting calyces cylindric-campanulate, 8-10 mm, closing, red-spotted krglas, upper
lobe slightly longer than the other€orollas yellow, red-spotted in the throat and the larger usually
with a single large red blotch on the lower lip, tube-trg@at6 mm, exserted 1-2 beyond the calyx
margin, limb weakly to strongly bilabiate, expanded ca. 5-6 (pmassed). Styles glabrous.
Plesiogamous; anther pairs and stigma at the same le@apsules 5—7 mm, stipitate, included.nZ
28.

Flowering Apr—Jul(—Aug). Cracks, depressions, and seegsamte outcrops, ledges, talus
and scree, rocky stream sides, rocky slopes, roadsidesmittent drainages; 900—-2300(—2900, —
3300) m; California (Amador, Butte, Fresno, Madera, Maripdséare, Tuolumne cos.). Map 18.

As in Erythranthe nasutathe upper calyx lobe iB&. laciniatatends to be narrowly lanceolate
to triangular (nose-like) and perceptibly falcate, cunatightly upward both in flower and in fruit.
The upper lobe is not so prominently protrusive as it aftémE. nasuta

Corollas size is variable iRrythranthe laciniatabut size of those with open throats (vs.
much reduced in size and apparently cleistogamous) istraigl/ correlated with size of the
individual plant. Those on some plants, however, are alkarly all greatly reduced and apparently
cleistogamous. Even the larger corollas apparently aogambus — the anther pairs are slightly
separated or equal in level and the stigma is in the mafdlee anthers or at the level of the upper
pair.

Plants from Butte County identified hereE&gythranthe laciniataare disjunct from the main
range and have much larger and more highly dissectedsleave

25. ERYTHRANTHE PARDALIS (Pennell) Nesom, Phytoneuron 2012-40: 44. 20¥mulus pardalis
Pennell, Proc. Acad. Nat. Sci. Philadelphia 99: 164. 194&PE: USA. California.
Tuolumne Co.: Red Hills above Peoria Flat, crevicesegbentine rock, 1600 ft, 11-16 Apr
1919,R.S. Ferris 160Zholotype: DS digital image!; isotypes: JEPS, PHIMDO

Mimulus cupriphilusM. Macnair, Bot. J. Linn. Soc. 100: 3. 1989TYPE: USA. Cdlifornia.
Calaveras Co.: McNulty mine, copper-contaminated saibrif 13-20th 1987,"M. McNair
s.n.(holotype: BM as cited; isotype: JEPS as citechengrotologue but not located at JEPS).
Mcnair perhaps intended the JEPS specimen cited below (iddnbfy Mcnair asM.
cupriphilug as an isotype but it is not a duplicate of the citedtijod In any case, the
Mcnair collection at JEPS is unequivocally identifiedeagthranthe pardalis
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Annual, fibrous-rooted or taprooted; stems, calyx, and pedgtedst and delicately stipitate-
glandular; distal stems and pedicels minutely puberulendglar with gland-tipped hairs 0.1-0.4
mm (to 1 mm on proximal portions of stem$tems decumbent-ascending with distal portion erect,
5-30 cm, simple or sometimes branched from proximal to medidés. L eaves mostly cauline,
basal usually absent at flowering, all petiolate or Hisiast becoming subsessile, proximal and
medial petioles 8-20 mm, distal 1-2 mm, blades mostly ovabbeoadly ovate to depressed-ovate,
palmately 3-veined, proximal and medial 7-22 mm x 6-18 mm, sometangsst at midstem,
sparsely villous to puberulent-glandular with vitreous, glapded hairs, less commonly glabrous,
apices obtuse to obtuse-acuminate, margins shallowly tdesgarate with 2—-3(-5) teeth per side
mostly distally, bases rounded or cuneate to a gradusdiguate petioles 1-12 mnilowers 2—-12,
usually evenly distributed from proximal to distal nodds.uiting pedicels 10-35 mm. Fruiting
calyces cylindric-campanulate, 8-11 mm, nodding 45°-180°, consistently dadegmpotted,
glabrous to sparsely puberulent-glandular, sometimes mintigigllous, lobes triangular-acute,
uppermost longest, lower two closing upward against the ugpanollas yellow, without prominent
red spots or sometimes sparsely red-spotted on flothradt, tube-throats narrowly funnelform to
cylindric, 7-10(—12) mm, exserted 1-3 mm beyond calyx margin, limbiaie expanded 8—12 mm
(pressed), palate villousStyles glabrous. Plesiogamous; anther pairs in larger corollas slightly
separated and stigma at level of upper pair or both anthey gad stigma at the same level; in
smaller corollas (without expanded limb and barely exsdrégdnd calyx margin) both anther pairs
and stigma at the same lev&@apsules 4—-6 mm, stipitate, included.n2 28.

Flowering (Mar—)Apr—May. Crevices of serpentine rockngtred soils, red clay, among
boulders, along streams, ditches, tailings at copper mib@3-700 m. California (Amador,
Calaveras, El Dorado, Placer, Tehama, Tuolumne cbfap 19.

Erythranthe pardaligFig. 8) is recognized by its annual duration (fibrous-edair taprooted)
and relatively delicate habit, ovate to depressed-oeateet toothed mostly on the distal margins,
small, autogamous flowers produced from all nodes (proximdistal), dark-spotted calyces, and
glandular cauline and foliar vestiture. The plants occuragiiynon serpentine rocks and soil but also
grow on copper tailings at mine sites. The plants imaf@ County, disjunct from the main range,
perhaps are not on serpentine.

Mimulus cupriphilus was viewed by Mcnair (1989; Mcnair et al. 1989; Mcnair &ntbes
1989) as a narrow endemic restricted to copper-contamisabstrates — he knew it only from three
populations at two closely situated copper mines near Cqpgeron Calaveras County and was
unable to find it on nearby copper outcrops or mine sites.hypothesized thadl. cupriphilusis an
immediate derivative oM. guttatus— "It is probable that this specied.[cupriphilug evolved on
one orboth of these copper mines from copper tolebnguttatus (Mcnair & Cumbes 1989, p. 219).
Mcnair (1989, p. 13) suggested tiat cupriphilusprobably evolved "within the last 150 years, and
most probably within the last 50" — corresponding to the perod in which copper mines in
central California were intensively worked.

The reasoning upon which this hypothesis was based is quatedMcnair & Cumbes 1989,
p. 212): "The origin of this formMimulus cupriphilu§ is unknown, but it is not unlikely that it
evolved in the recent past close to its present locattas.very improbable that a widespread species
could have gone previously undescribed in California. ftassible that it is a rare undescribed
species, which evolved a tolerant race only on these twasnfiogvever, rare species are unlikely to
evolve tolerance simply because they will not have the geredaurces to do s@Mcnair, 1987).
Also, despite a diligent search of the surrounding area, no nontblegulations of this form have
been found. It is not an unreasonable hypothesis to suggesfotbethat this form represents a
recent evolutionary event."
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It remains possible that populations Bfythranthe pardalison copper substrate are
physiologically specialized from the more widespread serpeptargs (though the same gene may
not responsible for both tolerances (e.g., Mcnair & Sri#B7). The "copper" populations Bf
cupriphila, however, appear to utilize the same gene (genetic locusppper tolerancas the local
copper tolerant populations Bf guttata an observation emphasized by Mcnair and Cumbes im the
speculative scenario for the evolutionary derivatioMohulus cupriphilus In view of the broader
perspective of species relationships hypothesized heregvieowthe hypothesis thd. pardalis
evolved directly fronE. guttatawas in part a correlate of the absence of taxonomic pthepe And
given the discovery thalimuluscupriphilusis a synonym oMimulus pardalisthere is no reason to
believe that the evolutionary age of this species diffgrsfgantly from its relatives.

TUE RIim e s e

Figure 8. Erythranthe pardalis Isotype DS.

Using progeny from experimentally produced reciprocal ceossel backcrosses between
Mimulus guttatusandM. cupriphilus Mcnair and Cumbes (1989) studied genetic systems governing
flowering time, floral morphology, plant size, and duratiofhe observation by Mcnair of putative
natural cupriphilus-guttatus hybrids at one site needs to Berned and, if confirmed, documented,
as only anecdotal observation was provided.
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Erythranthe pardalisand its putative close relatile nasutaoccur sympatrically and it is
possible that some plants in Tuolumne and Calaveragiesunight even be pardalis-nasuta hybrids,
but they produce the tiny flowers on short stems from basal rbd@eare characteristic &. nasuta
but notE. pardalis e.g., Calaveras Cddeckard 550qUC) andRobbins 3524UC); Tuolumne Co.:
Ferris 1626(UC) andHoover 133qUC).

Additional collections examinedCalifor nia. Amador Ca. Jackson, 1892ansen s.n(ND-
Greene); Silver Lake, 20 Sep 183%2ansen s.n(ND-Greene); Middle Fork, 1500 ft, Apr 1893,
Hansen 13§MO); Fisher's Cabin, 2000 ft, Apr 18%2ansen 473MO, ND-Greene, UC); New York
Falls, 2000 ft, Apr 1892Hansen 128MO, UC); Middle Fork, 1500 ft, Apr 1892Jansen 1288
(MO); lone, 300 ft, 25 Mar 1896jansen 151{MO, ND-Greene); Elsie's Creek, 2700 ft, May 1896,
Hansen 162@ND-Greene); N of Falls, 2000 ft, 18 Jul 18%&nsen 1795ND-Greene); N face of
steep canyon and rocky places near stream, in foothill woodtanet] clay, 4 mi E of Plymouth, on
road to Fiddletown, 30 Mar 196Ramsey 29JEPS-2 sheets). Calaveras:Cable Top Mt., SE
face, 700 ft, Copperopolis Quad, 16 Apr 19BéJshaw1896 (UC); 5 mi NE of Valley Springs on
road to Fosteria, in moist ditch on slope wHinus sabiniana3 May 1963 Breedlove 478§SMU);
Pardee Reservoir, Pardee Lake, W of McAfee gulch atdSoéthe gulch, W of the Coast to Crest
Trail just before it heads down into the gulch, burnedbcgears ago, 1032 ft, 17 May 20@ENPS
SN Foothill Team SNFN0249DAV); Table Mt., 7 mi S of Copperopolis on road to StHiivys 108
and 120, on top of old lava flow, 1100 ft, 27 Apr 196Ryd 2444(JEPS); McNulty Mine, copper-
contaminated stream, [greenhouse grown], “seeds colldobed dead plants, May 1985; plants
grown August 1986,Mcnair s.n.(JEPS); ca. 7 air mi SW of Copperopolis, Star & isioe Mine,
tailings pile from copper mine, 800 ft, 7 Apr 199&ylor 16283(JEPS)16285(JEPS-2 sheets), and
16286 (JEPS-2 sheets)El Dorado Ca.2 mi NW of Clarksville, SE slope of Bass Lake, under and
along edge of serpentine rocks, 5 May 196/@mpton 7859AHUC); near San Andreas, 24 Apr
1941, Eastwood and Howell 871QJC); along Rose Creek at its mouth on the Stanislaver RL2
Apr 1981,Heckard 5505JEPS); along Stanislaus River (E side), ca. 3 air RiM\bf Columbia, ca.
880 ft, 12 Apr 1981Heckard5507 (JEPS). _Placer Colowa Creek Road ca. 2 mi from 1-80 near
entrance to Auburn State Recreation Area, at creekiogoss. 1700 ft, boulders at base of open S-
facing slope, only at edge of boulder, herbage * slimy, 8 Apr 1B&&r 8173(MO, TEX, UC).
Tehama Co.Dales Lake Ecological Reserve, W side of Manton Rd (A6Rami N of Dales Station
on Hwy 36, ca. 14 mi NE of Red Bluff, localized populatiorcrevices on a shaded outcrop on the S
edge of the basalt ridge crossing the NE corner of the resebiaé oak woodland, 740 ft, 10 Apr
1995,0swald & Ahart 664ZJEPS)._Tuolumne Col.8 mi N of the Tuolumne-Mariposa county line,
moist rocky serpentine soil along the large rock outcrops aHene49, 19 Mar 1974McNeal 1383
(UT); Red Hills area, W of Chinese Camp, along Minnow Gutaoist crevices of ultrabasic rock,
1000 ft, 8 Apr 1973Stebbins 903and9039(JEPS); Peoria Pass, Peoria Pass Road, 2.5 roacmi N
Hwy 120, low relief serpentine hills E from the roadway, desf) weathered serpentine clay in open
Ceanothus cuneatushaparral burned the previous summer, 26 Mar 1988lor 16268(JEPS-2
sheets); Peoria Basin, slopes at SE edge of basinmoaElof Peoria Pass Rd, stony red weathered
serpentine soils dominated Beanothus cuneatwhaparral, 900 ft, 15 Apr 1998aylor 16328 UC);
Stanislaus River 2 mi downstream from Tulloch Lake damdeti northerly slopes at base of Table
Mt., in stony red soils dominated lyuercus douglasifesculus californica490 ft, 15 Apr 1998,
Taylor 16313(MO, UC).
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26. ERYTHRANTHE BREVINASUTA Nesom,sp. nov. TYPE: MEXICO. Bgja California Sur. Sierra
Guadalupe, W of Mulege, S of Rancho San Sebastian, neahd&a8an Fernando, El Cochi,
Gueribo, and San Andrés, 26° 59' 20" N, 112° 27' 33" W, volcslopes and canyon,
Lysiloma divaricataca. 900 m, 27 Oct 199J,P. Rebman 459%holotype: SD!).

Similar to Erythranthe nasutan its flowers produced from basal to distal nodes, small
corollas and autogamous flowers, relatively broad leaf blasligh irregularly serrate margins,
hirtellous vestiture of bracteal leaves, pedicels sparselgdglar-villous just above the nodes;
different in its terete stems, short upper calyx lobe tendency for tiny teeth on the calyx lobes,
denticulate corolla lobes, stems decumbent-ascendirasdending from the base, lack of basal
branches that produce tiny cleistogamous flowers, and soudfstribution disjunct from the range
of E. nasuta

Annual herbs, fibrous-rooted. Stems decumbent-ascending to ascending from the base,
sometimes rooting a lower nodes, 6—30 cm, thin to thickenegblesior branched from proximal
nodes, glabrous except for a small glandular-villous areahe pedicels just above the nodes.
Leaves cauline, basal absent by flowering, largest proximallydgaly reduced in size distally,
proximal petiolate, petioles 5—20 mm, distal sessile, basaledial blades ovate to elliptic-ovate or
depressed ovate, 10—-45 mm x 12—-40 mm, palmately 3-5 veined, mamggodanly serrate-dentate,
usually doubly toothed with 3—6 main teeth per side, upperbrests usually sparsely to densely
hirtellous on both surfaces, other leaves glabrobkwers 3—15, from medial to distal nodes or
sometimes from proximal to distal. Fruiting pedicels 7-30 mm, sparsely villous-glandular just
above the nodes, otherwise glabro&suiting calyces ovoid-campanulate, 7-9 mm, nodding 4590,
closing, upper lobe slightly longer, not nose-like, glabrousess commonly minutely hirtellous,
margins prominently villous at the sinuses, usually shameple-dotted, upper lobe commonly with
a pair of distal, shallowly dentate teet@orollas yellow, red-dotted in throat, usually with a larger
red splotch on the lower lip, tube-throats narrowly funmetfo8—10 mm, exserted 3-5 mm beyond
the calyx margin, limb weakly bilabiate, expanded 4-7 mm (prgssadh lateral lobe margin with
1-3 shallow denticles or apiculagtyles glabrous.Plesiogamous. Capsules 4-5 mm, stipitate.

Flowering (Oct—)Dec—Mar. Volcanic slopes and canyon bottgasdy stream and pond
edges, seepy slopes; 30—900 m; Mexico (Baja California,Bajéornia Sur). Map 12.

Additional collections examinedM EXICO. Baja California. Arroyo San Pedro, near San
Pedro, occasional in wet sand, ca. 350 m, 28° 30' N, 113° 3D1 War 1966 Moran 12525(SD).
Baja California Sur. Canyon below La Victoria, W of Notri, 25° 52.5' N, 111°\®5'small hanging
valley, 540 m, 21 Mar 196@arter 3929with Ferris (SD); [Mpio. Loreto], 15 mi SSW of San ity
Arroyo Santo Domingo, along stream bed of Arroyo Santo Dgmi29 Mar 1970Crutchfield &
Turner 3639(TEX); Sierra Giganta, Arroyo Hondo [N of Cerro Gigaptriparian in canyon bottom,
14 Dec 1938Gentry4138(ARIZ); 8 mi N of San Juanico, rocky arroyo margin, 8rNI839,Gentry
4305 (ARIZ); Arroyo San Juan, 26° 26' N, 112° 44" W, ca. 30 nsdgpage-fed pond (with ducks),
14 Feb 1973Moran 20115SD).

These plants might be treated as a geographic outlyemvitythranthe nasutabut their
formal segregation here emphasizes the differencesem sind corolla morphology and stem
orientation. Also, the tendency to produce calyx lobé&h wothed margins suggests that
brevinasutamay share genetic background with the even more soubhelagunensis Lack of a
prominent "beaked" calyx also is a distinctive differencetherte is variability in this feature within
the range of typiceE. nasuta The choice of epithet is intended to point to thetstadyx beak while
alluding to the possible close relationship of the two isgea@lthough it perhaps is likely thit
brevinasutas closer tcE. lagunensignd thence t&. guttata
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The terete stems &rythranthe brevinasutaontrast sharply with those &. nasuta The
latter has 4-angled stems (to narrowly 4-winged on thiskmms) — a distinctive and consistent
diagnostic feature in combination with the cleistogamous flewannual duration, and characteristic
leaf shape and vestiture. Even on the smallest plaris mhsuta the 4-angled morphology can be
seen by looking just above the nodes.

The shallowly denticulate corolla marginskofythranthe brevinasutauggest that the species
might share ancestry witk. dentilobaand its relatives, since this feature is not encoudtere
elsewhere in the genus, but the overall morphology is muchsmoilar toE. nasuta

27. ERYTHRANTHE ARVENSIS (Greene) Nesom, Phytoneuron 2012-40: 43. 2(inulus arvensis
Greene, Pittonia 1: 37. 188®imulus langsdorffivar. arvensis(Greene) Jepson, Fl. W. Mid.
Calif., 407. 1901.Mimulus guttatussar. arvensis(Greene) Grant, Ann. Missouri Bot. Gard.
11: 174. 1924. Mimulus guttatussubsp. arvensis (Greene) Munz, Aliso 4: 99. 1958.
LECTOTYPE (designated heredSA. California. [San Mateo Co.:] Belmont, May 1886,L.
Greene s.n(ND-Greene! photo-PH!; isolectotypes: PH 2 sheets!).

In the protologue, Greene noted that "This plant wasKnown to me in a specimen
or two brought from Lake County in 1884 by Mrs. Currarhave mentioned it on page 112
of the first volume of California Academy Bulletin, unddr microphyllus In the spring of
1886 | was surprised to find it common in wheat fields amongrbwing grain, in both San
Mateo and Marin counties, not far from San Francisktas strictly annual and very unlike
the commorM. guttatusto which, under the name bf. luteus a large number of our species
and subspecies were until recently referred. In thedsnamed the large perennial will be
met with in the same field with the annual, if a strisirar springy place exist; and this not
rarely 5 feet high, bearing a truly magnificent panicleraxemes, sometimes the whole
cluster nearly 2 feet long, and half as broad; and thea here defined will be in seed and
dying while its neighbor of the streamlets is not yet inffaliver toward the end of April."

In addition to the collection from San Mateo Co, ¢ghieranother relevant sheet at PH:
California. [Marin Co.:] Pt. Reyes, 15 Apr 1886,L. Greene s.n(PH!). Each of the three
sheets has a label with handwritten identification by Grees Mimulus arvensisGreene."”
The PH sheets from Belmont were annotated by Pennell ggesafM. arvensis

In the protologue Greene speculated Mahulus arvensisnight be the same a4.
lyratus. Both taxa were treated as distinct species by Pefi®&lL); Grant (1924) treated.
arvensisas M. guttatusvar. arvensisbut M. lyratusas a synonym of typicdll. guttatus
Mimulus lyratusis regarded here as a synonynivbfguttatus

Mimulus longulusGreene, Leafl. Bot. Observ. Crit. 2: 4. 190%ECTOTYPE (designated hereliSA.
Nevada. [Elko Co.:] Deeth, in low meadows along the Humboldt Riv@rotologue:
"margins of spring pools that in summer have gone dry,"] 26 Jul BBR6Greene s.nND-
Greene 46314!, photo-PH!; isolectotype: NG-Greene!). "Pleeiss can only be compared
with my M. Hallii of Colorado; and that is low, with rather crowded lesased flowers; has
also a calyx with much more unequal teeth and these glosehivent." Treated as a distinct
species by Pennell (1951), who noted that it occurs on the nb@uPlateau of eastern
Washington and Oregon eastward and southward to Montd#aha, and Arizona." The
bracts have little or no villous vestiture.

Mimulus micranthudHeller, Muhlenbergia 8: 132. 1912Mimulus nasutu€sreene varmicranthus
(Heller) A.L. Grant, Ann. Missouri Bot. Gard. 11: 182. 1924Mimulus guttatusvar.
micranthus(Heller) G.R. Campbell, Aliso 2: 332. 1958limulusguttatussubspmicranthus
(Heller) Munz, Aliso 4: 99. 1958 TYPE: USA. California. Santa Clara Co.: Twenty-seven
Mile Drive near Congress Springs, 13 May 1984. Heller 741(Qholotype: BKL?; isotypes:
CAS digital image!, MO!, MSC, NY digital image!, PH!,@J, US digital image!).
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Mimulus hallii var. alvordensisPennell ex Peck, Man. Pl. Oregon, 655. 194¢YPE: USA. Oregon.
[Harney Co.:] Alvord Ranch, lower flanks of Steins Mt.Jul 1927] .F. Henderson 7129
(holotype: PH!). Annotated by Pennell in 1945 as "TYPE" aof alvordensisthen in 1939
as 'Mimulus longulusGreene.” The protologue gives only this: "Wet, someahaitine soil,
Harney and Malheur cos."

Annual, taprooted or fibrous-rooted, sometimes rooting at proxicalline nodes if
decumbent. Stems erect to decumbent-ascending, 5-70 cm, simple or branobwedpiroximal to
medial nodes, usually 4-angled, fistulose to very narrovergles or sometimes minutely hirtellous in
the inflorescence with deflexed hairs, eglanduldreaves basal and cauline or basal absent by
flowering, often largest at midstem or above, reducedide distally, blades ovate to orbicular,
orbicular-ovate, oblong-ovate, or (midddle and upper cauliep)essed-ovate to nearly reniform, (5—
)10-35(-45) mm x 6-26(-50) mm, palmately 3-5-veined, glabrous except for deastdy villous
abaxially or sometimes on both surfaces with vitreous eglantiairs (completely glabrous in Baja
California), margins denticulate or subentire to disijncentate, on larger plants the proximal
characteristically lacerate-lobed to pinnatifid aé tmargin base, apex rounded, base rounded to
truncate, subcordate, or shallowly cordate, distal byoadbicular to depressed-ovate, sessile,
petioles 3—-20(—90) mmFlowers 3—8(—16), from remote distal nodeBr uiting pedicels 5—40(-90)
mm, glabrous.Fruiting calyces ovate-campanulate, (7—)9—-14, lobes turning up and closing tat thr
or not and the throat remaining open, with or without dets, faces minutely hirtellousCorollas
yellow, usually red-spotted, tube-throats cylindric-funnelfo(;)8—12 mm, exserted (0-)1-2(-)3
mm beyond calyx margin, limb weakly bilabiate to subcylindmd nearly regular, expanded 5-10
mm (pressed) Styles glabrous. Plesiogamous; anther pairs not separated in level, stigma at the sam
level. Capsules (5-)6—7 mm, stipitate, included.n 2 28.

Flowering Apr—Jun(=Jul). Hills, ridges, clay banks, strdmmks, moist woods; 30—-1900(—
2300 in Nevada) m; California, Nevada, Oregon; MexicodEBzglifornia). Map 15.

Additional collections examinedM EXI1CO. Bgja California. 2 km SE of El Chocolate, 31°
30.5"N, 116° 23.5' W, local in wet soil, 275 m, 11 Mar 1%8ran 26692(SD); Sierra La Asamblea,
NE of El Crucero (jct of Hwy 1 and road to Bahia de lLogjeles), riparian zone in the vicinity of
Rancho San Luis, 29° 16' 35" N, 114° 02' 41" W, Vizcaino desert, 10@D rApr 2004, Rebman
9872 (SD); Sierra La Libertad, vicinity of the abandoned RariEhParaiso, along the riparian area
of Arroyo El Paraiso, 28.5424° N, 113.631° W, Sonoran desert, /25 Apr 2009Rebman 17265
(SD); Canyon del Diablo, E slope of Sierra San Pedeotiv] reached via Santa Clara, 4200 ft, 31
Mar 1973, Taylor 2306 (UC). CANADA. British Columbia. [Chilliwack-Fraser Canyon Cd.
Aspen Grove along edge of shallow lake in rich humus, 35@® fiun 1934Went 43(UC). USA.
California. Alameda Ca.Berkeley, Apr 1893Michener & Bioletti s.n(ND-Greene); "Boswell's"
damp rocky places, 300 ft, 10 Feb 190f3cy 513(TEX). Humboldt Ca.Alder Point on Eel River,
shady wet ground around spring, 500 ft, corolla yellowspotted, 22 May 1903;racy 1883 TEX);

2 mi N of Laytonville, moist clay bank in shade, 7 Jun 1%8ller 15892(MO); Alton, 100-300 ft, 9
Jun 1912 Tracy 3688(MO). Lake Ca.Hough's Springs, 7 May 1928prams 1253@MO). Marin
Co. Tiburon, Jun 1886Greene s.n(ND-Greene); Mendocino Cad\ of Cahto Peak ca 5 airmiles W
of Laytonville, Stoten Opening at head of Elder Creek osid¢ of Signal Peak, moist ground along
streamlet, ca. 3800 ft, flrs yellow, appearing cleistogambtisviay 1989Frtter 8467(TEX); 6.3 mi

E of Dos Rios, along Poonbiurry Road between Dos RioLandlo, along small stream in wet soil,
28 May 1949Wiggins 12145SMU, UT). Modoc Cao.Davis Creek, Jun 189%ustin s.n.(ND-
Greene);_Napa Cohills E of St. Helena, 23 Apr 1913epson 623§UC). San Mateo Cp.San
Mateo, 21 Apr 1894Burnham s.n.(BH, as cited by Grant 1924). Santa Clara:ianford
University, 25 Apr 1902Abrams 237dMO); foothills near Stanford University, 2 May 19@xaker
881 (ND-Greene); Alviso, 1892Bioletti s.n.(ND-Greene); summit of the first ridge west of Los
Gatos, 9 May 1904Heller 7393 (MO); Smith Creek, foot of Mt. Hamilton, 10 May 190Heller
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8517 (MO); hills west of Los Gatos, ca. 7000 ft, 30 Apr 1988é|ler 8936(MO). Sonoma Co.near
Windsor, 18 Apr 1902Heller & Brown s.n.(MO); Shellville, May 1892Michener & Bioletti s.n.
(ND-Greene)._Siskyou CaMetcalf's ranch, NE base of Mt. Eddy, open placakérforest, ca. 3800
ft, 20 Jun 1919Heller 13256(MO). Idaho. Bear Lake Co.Georgetown Canyon, 8 air mi NE of
Georgetown, in cold spring water, 13 Jul 198Bultz 2753(UT). Canyon Co.Squaw Bultte,
gravelly wet places, 3500 ft, 29 May 19Macbride 143(MO). Cassia CoRaft River Geothermal
Area, 17 mi S of Malta, along lower Cottonwood Creek, 5000 fgu221976Allan 796(UT); Basin,

7 Jul 1964 Harper 1157(UT). Owyhee Co.Hot Hole, East Fork Bruneau, wet woods, 3 Jul 1912,
Nelson & Macbride 1908MO, SMU). Nevada. Elko Co: Star Canyon, SE of Deeth, 5600 ft, 10 Jul
1912, Heller 10569(MO, UC); Jarbridge, by a spring, 7000 ft, 6 Jul 194&lson & Macbride 1959
(MO, SMU); Route 40, 2-3 miles SE of Deeth, slow-flowingdk@an meadow, 5400-5500 ft, 22 Jul
1938, Pennell and Schaeffer 2343%H 2 sheets!). _ Humboldt CoParadise Valley, NE of
Winnemuca, irrigated meadow, 4700 ft, 24 Jun 1@&htry 1633UC). White Pine Co2 mi NE of
Hamilton, moist spring, 8000 ft, 8 Jul 194dcMillan et al. 80(UT). Oregon. Grant Co. 3 mi
above Prairie, wet sunny places along W Fork of Dixie Cr&&klun 1925Henderson 5498M0O-2
sheets). _Harney Codamp ground 5 mi N of Wagontire, 22 Jun 19Ré&ck 20858 UC). Jackson
Co. Queen's Branch, 18 Jun 18¢mmond 311MO). Klamath Ca.along Hwy 66 ca. 10.5 mi E
of Klamath River crossing at Boyles Reservoir, moist tet ywimeadow areajJuncus dominant,
bordered byPinus ponderosdorest, ca. 4400 ft, 25 Jun 199Baylor 15134(UC). Linn Co.: Big
Meadows, springy places, 1370 m, 26 Jul 1&@berg 533(UC). Utah. Box Elder Co.: Raft River
Mts., Dunn Canyon, Middle Fork, moist loam soil in seeps umgeen, frequent, 7000 ft, 31 Jul
1943, Maguire & Holmgren 22188UC). Washington. Stevens Co.Loon Lake, wet meadows,
common, 23 Jun 1908eattie & Chapman 210@JC).

Erythranthe arvensigs characterized by its annual duration (fibrous-rooterooted) but
commonly rooting at proximal cauline nodes, glabrous, fistuleasswith nodes few and remotely
spaced, depressed-ovate leaves with margins often seb(laeérate-lobed to subpinnatifid) at the
base, distal leaves and bracts densely villous with ugr@glandular hairs, other leaves (proximally)
glabrous, and corollas varying in size from relatively lsimat perhaps chasmogamous (the type of
Mimulus arvensisto even smaller (cleistogamous; the typeMifulus micranthus The breeding
system is consistently autogamous — in larger to snwtetlas.

The plants in Baja California are considerably disjunein the main range and they are
completely glabrous, lacking the vitreous hairs on the bratte calyces are consistently open at
maturity. More detailed study may show them to be distmother ways.

A diagnostic feature oMimulus arvensishas been described as its relatively short and
even-sized calyx lobes that do not turn upward to closerifiee, and this commonly is an evident
feature. In fact, however, even among collections citeGtant, some plants have a longer upper
calyx lobe and lower lobes that turn upward in variableeteg

Leaf morphology oErythranthe arvensisften is very similar to that d&. microphyllaand
the two perhaps hybridize. An example of a possible hybtids: California. Lake Cao. 27 mi from
Montcello, boggy ground along roadside, 25 Apr 193sign 337(DAV). This is a tall plant with
racemes on side branches, large, closed fruiting calg@&<8 mm), densely villous distal bracts,
and relatively short corolla tubes (12—-14 mm) with the stigmig very slightly above the upper
anther pair.

Some plants from the Cosumnes River Preserve in Sadm@en(e.g.PeBenito et al. 31
Popp 17naDAV) have overall morphology drythranthe arvensjsncluding villous bracts, but the
corollas are slightly longer than typical and the antherspaie separated with the stigma at or



Nesom: Erythranthe sect. Simiola 74

slightly above the upper pair. This might reflect genefiaémce from typicakE. microphylla which
occurs in the same area. In Cold Canyon, Solano Counkgs§l2AV) identified here ag. arvensis
have hirtellous stems and leaves, perhaps indicating gemféitierice of some other species.

A collection from the Stanislaus River shows plants with vegetative morphology of
Erythranthe arvensisind with non-closing calyces but the corollas are longer exganded limbs
and the stigma well above both pairs of stamens. A hylitidE. guttataor E. microphyll&, but
more than a single plant apparently is represented oriwtbesheets. California. Tuolumne/
Stanislaus/ San Joaquin Co.: Stanislaus River, [no tmbality data,] 17 Jun 188%reene s.n(ND-
Greene-2 sheets).

A series of plants from southeastern Oregon, may wagltamt recognition at specific rank if
they further prove to be consistent in morphology. A totéd®fndividuals on two sheets have the
aspect ofErythranthe arvensibut the stems of all are consistently sparsely retrbigellous. The
plants are 2—14 cm tall. Harney Cb2 mi W of Vale, seepage slope, 21 Jun 1&48k 25313UC);

5 mi E of Harper, seepage slope, 21 Jun 1948k 25313 UC). The two collections are labeled
with the same collection number but apparently are fraghtyl different locations: the distance
between Vale and Harper is about 21 miles.

Plants ofLeiberg 533from Linn Co., Oregon, are large and have the typicaltagge aspect
of Erythranthe arvensjsbut the pedicels, bracts, and calyces have a mix of egéarurtellous and
glandular hairs, atypical of the species. Plants fraaesis Co., Washington, are typical; those from
British Columbia have a typical aspect and vestiturepoe a slight admixture of hirtellous hairs.

Identification of Utah and southern Idaho population&®@sghranthe arvensiss a tentative
hypothesis, as there appears to be little differencedaetthem and the Colorado systeniohallii,
which is tightly coherent morphologically and geographically,thaese plants need to be studied in
the context of the larger group of annuals with autogamous réowas discussed undé.
charlestonensis

28. ERYTHRANTHE BRACHYSTYLIS (Edwin) Nesom, Phytoneuron 2012-40: 43. 201&imulus
brachystylisEdwin, Leafl. W. Bot. 7: 137. 1954TYPE: USA. Nevada. Nye Co.: Moist loam
around a spring on a steep north slope in Sunnyside Canyon afobt &f lone, 7000 ft, 14
Jul 1930K.H. Beach and L.E. Mills 88olotype: US digital image!, Fig. 9; isotype: UC!).
The holotype includes about 10 plants, the isotype 7 plants.

Annuals, fibrous-rooted, less commonly taprooted, apparently sometipnoducing thin
runners from basal nodesStems erect, 6—22 cm, 4-angled, filiform to slightly thickened hat
distinctly fistulose, glabrous. Leaves basal and cauline, blades ovate to depressed-ovate or
suborbicular, margins undulate to subentire or weakly anadutarly dentate, apices rounded, bases
truncate to subcordate, proximal petiolate, distal sulledsssessile, proximal and medial glabrous,
distal villous with thin-walled, flattened, vitreous haimgith an admixture of eglandular, sharp-
pointed hairs.Flowers 4-10, from medial to distal node&r uiting pedicels 5-10 mm in proximal
axils, shorter than or equalling subtending leaves, 1-5 miuldiand the calyces appearing sessile
or subsessile, glabrou&r uiting calyces broadly elliptic-ovoid, 10—-13 mm, apparently not closing at
the throat or only slightly so, red-tinged to sparsely maddtted or without dots, minutely hirtellous,
lobes subequal, upper slightly longer than the otheCarollas yellow, apparently without red
markings, tube-throats narrowly cylindric, 7—-9 mm, exsebted mm beyond the calyx margin, limb
weakly bilabiate or hardly at all, expanded ca. 3 mm §ads Styles glabrous. Plesiogamous,
anther pairs and stigma at the same le@apsules 4-5 mm, stipitate, included.

Known only from the type collection in Nye Co., Nevada.pMa.
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Figure 9. Erythranthe brachystylisHolotype ofMimulus brachystylisUS.
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Erythranthe brachystyliss very similar toE. arvensis Both are annual in duration and
produce depressed-ovate leaves, the distal with vitreowssviburfaces, and tiny corollas barely
exserted from the calyx and probably cleistogamous (the promlofgMimulus brachystylisotes
"style much shorter than the shorter pair of stamenscelge3—3.5 mm long"). The vestiture of the
distal leaves includes an admixture of eglandular sharp-pol@s, sometimes encounteredEn
arvensis though not typical, perhaps reflecting introgressiomf. nasuta

The distinction oErythranthe brachystyliffom E. arvensids primarily in its foreshortened
pedicels and more inflated fruiting calyces. The fruitcadyces appear to be subsessile or on
pedicels shorter or only equalling the subtending leaves.diffeeence is qualitative but produces a
distinctive aspect.

29. ERYTHRANTHE CORDATA (Greene) Nesom, Phytoneuron 2012-40: 43. 20Mnulus cordatus
Greene, Leafl. Bot. Observ. Crit. 2: 5. 1909ecTOTYPE (Pennell by annotation in 1941,
formally designated hereQlSA. New Mexico. [Grant Co.:] Bear Mountain, near Silver City,
about 5000 ft, 24 Apr 190%).B. Metcalfe 2§US digital image! photo-PH!; isolectotypes:
DS digital image!, MO-2 sheets!, ND-Greene!, NY digitabge!, PH!, UC!). Noted in the
protologue: "part of [O.B. Metcalfe's] n. 28 as in Urb., the other specimens under that
distribution number being of a very different specieshie US sheet has a fruiting plantif
cordata and four separate flowering branchestofgeyenri Pennell in 1941 annotated the
sheet to indicate that the single planEofcordatais the "TYPE." All plants on the DS, MO,
ND-Greene, NY, PH, and UC sheets Brecordata Treated as a distinct species by Pennell
(1951), who described the range as "southern California atigenorLower California, east
to southern New Mexico."

Mimulus maguireiPennell, Notul. Nat. Acad. Sci. Philadelphia 43: 6. 19%QPE: USA. Arizona.
Coconino Co.: 2 mi W of Williams, Mt. Spring Ranch,@rg sedges und@&inus ponderosa
in small swamp, 6500 ft, 26 Jun 19%5, Maguire et al. 12214holotype: PH!). Annotated
by F.W. Pennell in 1945 ddimulus longulusGreene (a synonym &rythranthe arvens)s
Annual, fibrous—rooted, sometimes producing leafy runners from baskdsn stems often

rooting at proximal nodes and appearing rhizome-lilseems mostly erect, 12—40 cm, very rarely

apparently greater than 100 cm, mostly simple, commastiylése, distinctly stipitate-glandular with
fine, minute, gland—tipped haird. eaves basal and cauline, basal persistent, basal and loweneauli
petiolate, petioles 6—20(—40) mm, blades orbicular to broadjtielbvate or oblong-elliptic, basal

largest, basal and midcauline 15-30(-50) mm, gradually reductrkinlistally to as small as 6 mm,

cauline mostly sessile, not connate, becoming broadly ovagrtowly reniform, palmately 3—5(-7)-

veined, margins shallowly and evenly to unevenly dentate, dpeseto rounded, base cuneate to

truncate or shallowly cordate-lowers (5—-)10-16 in bracteate racemdsuiting pedicels 10-30(—

45) mm, minutely stipitate-glandular.Fruiting calyces (8-)14-18(—20) mm, nodding 45°-90°,

closing, apparently without red dots, upper lobe longest, 1.5a2 gparsely stipitate-glandular to

hirsutulous (or mixed glandular-hirsutulous), or glabroworollas yellow, red-spotted, lower lip
deeper yellow, tube-throats 8-14 mm, exserted 1-3 mm beyond calginmlimb weakly to
strongly bilabiate, expanded 9-14 mm across (presStdles glabrous. Plesiogamous; anther pairs

and stigma at the same lev&@apsules 5—7 mm, stipitate, included.n2 60.

Flowering (Jan—)Mar—Jun. Springs, seeps, stream edges, maikiy, flood plains, marshes

and swamps, wash bottoms, wet depressions, wet placeg &dmoalders; (600—-)800-2400(- ca. 3000)

m. Arizona, California, Colorado, Nevada, New Mexi€exas, Utah. Map 16.

A collection identified asrythranthe cordataby the present author, voucher for= 28
(Catron Co., N.M., as cited below), needs to be rechkefiteidentity since six other chromosome
counts forkE. cordatahave been2= 60 (San Bernadino Co., Calif.; Grant Co., N.Mex.;vi&ter,



Nesom: Erythranthe sect. Simiola 77

Culberson, Jeff Davis, and Presidio cos., Tex.). Thembsome number &. cordatamay indicate
that it is not as closely relatedEo arvensig2n = 28) as hypothesized here.

Collections examinedMEXICO. Chihuahua. 5 mi SW of Rancho Los Nogales along
Piedras Verdes River, riparian, 5350 ft, 9 Jul 1989@encer et al. 398TEX). Coahuila. Mpio.
Ocampo, Sierra del Carmen, Rcho. Morteros y Rcho. Sdm] ca. 178 km de Musquiz por la
brecha Muzquiz-Boquillas del Carmen (carr. 53), 1300 m, matopsetofilo, 27 Mar 1992,
Carranza et al. 1327ARIZ); Mpio. Ocampo, Sierra Maderas del Carmen,staone along creek
below Campo 5 in Oso Canyon, 29 May 19Riskind & Patterson 1836¢ L). Sonora. Palm
Canyon, Sierra Baviso, 17 mi SE of Magdalena on roadituipe, seep on N-facing slope, 19 Mar
1978,McCarten 2725ARI1Z); Dead Bull Canyon, near Arizpe, riparian, 17 M&82, Thompson &
Davis 82-31(ARIZ); ca. 5 mi E of Esqueda along road to reservuniganyon, ca. 4000 ft, 6 Apr
11979, Toolin 259(ARIZ); Rio de los Alisos (Rio Magdalena), 28.6 m S\mfgales along Mex Rte
15, in wet sandy mud, witlPopulus fremontiiand Platanus wrightij 14 Mar 1980,Toolin 543
(ARIZ); Palm Canyon, Sierra Baviso, 17 mi SE of Magdalestreamside, 13 Feb 19A7an
Devender s.n(ARIZ); Rio Moctezuma, Moctezuma, Barisomari, 27 1938, White 341(ARIZ);
Rio Bavispe, Colonia Oaxaca, at water's edge, 7 Jul 18B8e 456(ARI1Z); Aguaje de Bacatejaca,
between Granados and Bacadéhuachi, grassland, 7 JuM{Bd€ 291 1ARIZ).

Representative collections examin&tA. Arizona. Cochise Co.Chiricahua Mts., E of
Onion Saddle, 7200 ft, 31 Mar 19@arr 62-190(ARI12); Chiricahua Mts., Barfoot Park, 8000-8250
ft, 19 Sep 1906Blumer 1399ARI1Z); Mule Mts., Bisbee, wet places, Apr 19@oodding 53UT),
Goodding 60(ARIZ); Huachuca Game Preserve, Tinker Canyon, in edgeabérwl4 Apr 1950,
Goodding 123-50(ARIZ); Dragoon Mts., canyon below Van Horn Mine CabinMay 1953,
Goodding 58-53ARIZ); Ft. Huachuca Military Reservation, Kino Sprir®2 Apr 1961,Goodding
17-61(ARIZ-2 sheets)._Coconino Cdower part of Oak Creek Canyon, wet area, ca. 5000Mizy3
1934,Ferguson & Ottley 5046UC). Gila Co. 2 mi N of Greenback Creek at Bouquet Ranch, ca. 5
mi N of Theodore Roosevelt Lake, cattle tank/spring, basdde, 3 Apr 1991Baker 8161(ARIZ);
Fort Apache Indian Reservation, Rock Creek crossing of@alnn-Medicine trail, on and adjacent
to seeps-wet soils, ca. 4000 ft, 26 Apr 1967anfelt 67-58(AR1Z). Graham Co.Turkey Creek, 6
mi W of Point of Pines, 70 mi E of San Carlos, flood plairraek, ponderosa pine, 6200 ft, 24 Jul
1952,Bohrer 436(ARIZ); Graham Mts., Tripp Canyon, 15 mi S of Pima, alevader course, 9 Apr
1935, Moeller 10573(ARI1Z). Maricopa Ca.4 mi S of Wickenburg, Palm Lake, marsh, 12 May
1966, Crutchfield 1526(LL); Sauceda Mts., 1500 ft, 27 Mar 196Iphnson s.n(ARIZ); Lake
Pleasant Regional Park, area #6, Cottonwood Creek, ik, c2éeMar 1965] ehto 4729(ARI12);
Route 88, Apache Trail, Tortilla Flats, muddy bank of pool, 29 0,Pennell & Gibsor?24968
(ARIZ); Sierra Estrella above Santa Cruz Village, srpédints on N-facing slope of wet cliff base,
570 m, 2 Apr 1985Rea 608 ARIZ). Mohave Ca.Black Mts., 3 mi E of Sitgreaves Pass, spring, 26
Mar 1967,Barr 67-97 (ARIZ); Cerbat Mts., 2 mi E of Chloride, 4500 ft, in ma@sseep on cliff, 20
Apr 1979,Bowers 1659ARIZ); Outer Gorge, Toroweap, Saddle Horse Canyon, DgBathtub,
under juniper, 4500 ft, 10 May 1952pttam 1325XUT); along Trout Creek ca. 6 km downstream of
Ash Creek [ca 34.88° N, 113.65° W], grus and granite substiteFraxinus velutinaandAcacia
greggii, 3600 ft, 18 Apr 2006Rink 4727(ARIZ). Pima Ca. Organ Pipe Cactus Natl. Monument
area, Dripping Spring, 15 Apr 195Zottam 12817(ARIZ, UT); Puerto Blanco Mts., Dripping
Springs, moist soil near spring, 2300 ft, 18 Mar 19B&rrow 2443 (ARIZ); Ajo Mts., Alamo
Canyon, 2500 ft, 14 Mar 1938lichol s.n.(ARIZ); northern Santa Rita Mts., moist wash bottom in
desert grassland, 4450 ft, 5 Apr 198&Laughlin 3334ARIZ); along Arivaca Creek, 5.5 mi NW of
Arivaca, walnut, ash, cottonwoodambucus mexicana/itis arizonica 3450 ft, 3 Apr 1988,
McLaughlin 4498(ARIZ); Buenos Aires Natl. Wildlife Refuge, unnamechgan on S side of Las
Guijas Mts., moist face of Mesquite Root Dam, 3600 ft, 23 MBB9, McLaughlin 5476(ARI1Z);
Saguaro Natl. Monument, canyon near Sweetwater Trail,depression in limestone bedrock, 3499
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ft, 7 Mar 1989,Rondeau 89-57ARI1Z); Fort Lowell, Rillito River, 25 Apr 1903Thornber 5386
(ARIZ); Sabino Canyon, Santa Catalina Mts, 2 May 190fyrnber 5498 TEX); Santa Catalina Mts.,
Sabino Canyon, common along water courses, 3000-5000 ft, 5 Apr TBafber s.n.(ARIZ);
Tucson, 1 May 1894Toumey s.n(UC). Pinal Ca. Sacaton, Gila River bottom, 25 Mar 1932,
Harrison & Kearney 8383ARIZ). Santa Cruz Co.Pajarito Mts., Sycamore Canyon, ca. 1/4 mi
below Hank & Yank Spring, in water of stream in narroanyon, oak woodland, ca. 4000 ft, 7 Apr
1974,Longwell s.n(ARIZ); San Rafael State Park, Parker Canyon, washmay soil withChilopsis
linearis, Chrysothamnusauseosys28 Mar 2001McLaughlin 9096(ARIZ); Santa Rita Mts., 6 Apr
1935,Nelson 139§UC); mountains between Ruby and the Tucson-Nogales wassacre Camp,”
rocky stream banks, 12 Apr 193%elson & Nelson 1478V0); Sonoita River, near Patagonia, 4000
ft, 22 Mar 1925Shreve s.n(ARIZ); mts. near Patagonia, Apr 1908 ornber 2905ARIZ-2 sheets).
Yavapai Ca. Prescott Natl. Forest, Milk Creek, 7 mi N of Waggrmgparian, 3900 ft, 28 Apr 1968,
Carpenter s.n(SMU); Bradshaw Mts., 22 Jun 189yumey s.n(UC). California. San Bernadino
Co. Deet[?] Canyon between Whipple Mts., and Black Meadowsh\Maower Line Rd, Parker Dam,
marshy ground, bottom of canyon, 21 Apr 19A&xander & Kellogg 1186UC 667449); Whipple
Mts., sandy wash, in seep, 25 Apr 1940exander & Kellogg 122@UC); Whipple Mts., marshy
meadow in a deep canyon, Vickery cult. 5063, seeds from UC 6674493 ft in nature but only 6
inches to 1 ft in greenhouse,” voucher for 30 (UC, UT-3 sheets); Mohave Desert, W slope of
Providence Mts., 6 airline mi E of Kelso in Cornfigbgiring Canyonlarrea-Yucca schidigerawet
gravel along stream banks, 3400 ft, 28 May 1%|f 10818(UC). Nevada. Clark Co: Pintwater
Range, Tim Spring, 4800 ft, 22 Jul 192gkerman 3123{UC); Opal Mts., Delaney Canyon, 2 mi S
of Nelson, 4200 ft, 27 Apr 1938rain 1512(UC). Nye Ca. W Frenchman, exclosure above Cane
Springs pond, 4000 ft, 2 Jun 19@katley 3999JEPS); NW Yucca Flat, Whiterock Spring, seepage
area, 5000 ft, 16 Jun 196Beatley & Bostick 4109JEPS). New Mexico. Catron Ca.Blue River,
Apache Natl. Forest, growing on gravel at edge of wateAupb1966,Crutchfield 2084LL); 10 mi

S of Reserve, S of jct of NM Hwy 12 with US 80, shallmeky stream, open sunny area, 5800 ft, 28
Jun 1963\Vickery & Tai 7 cult. no. 6613, voucher fan = 28 (UT); Gila Cliff Dwellings Natl.
Monument, 15 May 200MVest 448 ARI1Z). Dona Ana Co.Organ Mts., May 1891Wooton s.n.
(NMC); Organ Mts., Filmore Canyon, 15 May 189&pooton s.n.(NMC); Organ Mts., Filmore
Cafion, 26 May 19083V ooton s.n(NMC); Organ Mts., 28 May 190%Yooton s.n(UC). Grant Co.
Foxtail Canyon on Gila River, wet granitic sand, 27 Apr 198ftchfield 1381(LL); Burro Mts,
W.C. Silby's Range, Gila Forest, 1880-2180 m, 22 Oct 1Rd§leston 1644QPH); 4.5 mi N of 516
Ranch, Mogollon Creek, witQuercus Juniperus Juglans Rhus Platanus 11 Jun 1935Maguire et

al. 11936(MO); 2.5 mi N of Pinos Altos, wet shaded hillside abgpiting in canyon, 24 Apr 1947,
McVaugh 8043TEX); mountains near Pinos Altos, 26 Jun 19@wart s.n(MO); Mangus Springs,
17 road mi NW of Silver City, growing in Mangus Springtatintersection with the sandy arroyo of
Mangus Creek, which passes under US-180, 4800 ft, 12 May \\a81, & Salazar 82-013voucher
for n = 30 (NMC). Hidalgo Co.Guadalupe Canyon, 15 mi E of jct with road to Douglaizoha,
JuniperAgaveYuccazone, sandy soil along edge of creek, 4200 ft, 20 Apr 1968 177NMC);
Peloncillo Mts., Hwy 80 at Granite Gap, sandy wash, 45@Df\pr 1983Worthington 10,133UT).
Luna Co: wet places in old creek bed, canyon E of road, fdsthilof Cook's Peak, 12 mi NW of
Florida Station, 29 Apr 194 McVaugh 813QTEX-2 sheets); Florida Mts., NW side of mts., SE of
Capitol Dome, 5300 ft, 30 Apr 1983Vorthington 10133(UT). San Juan Cpn.10 mi W of
Farmington, seep area, 27 Jun 1964, & Vickery 1(UT). Sierra Co.1 mi W of Hillsboro, 5600 ft,

1 May 1905,Metcalfe 1537(MO-2 sheets, NMC, TEX-2 sheets). Socorro:Gater Canyon,
Cibola Natl. Forest, in S Baldy area, small spring anyon, pine-oak-juniper, 3 Jun 1965,
Crutchfield 112(LL, NMC); mountains SE of Patterson, 5800 ft, 16 Aug 1390pton s.n(NMC).
Texas. Brewster Co.Alpine Creek below Kokernut Springs, 18 May 19@&ry 53186 Vickery
cult. 5373, voucher fon = 30 (UT); Big Bend Natl. Park, Tornillo Creek near Fhgrings, 20 Apr
1948, Whitehouse 1971RSC). _Culberson CoW side of Beach Mt., ca. 7 mi NW of Van Horn,
edge of seep, 7 Sep 1963, no collector ciéckery cult. 6296voucher fom = 30 (UT). _El Paso Co.
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ca. 20 mi E of El Paso, frequent in wet places among hauideHueco Tanks, 4000 ft, 5 Apr 1958,
Warnock & Johnston 1615810, SRSC, TEX); Hueco Mts., Hueco Tanks, dried bottord edges
of pond, silty soil, 20 Aug 194@Vaterfall 6606(MO); Franklin Mts., Ash Canyon, 0.5 mi SE top N
Franklin Mt., in mesic canyon among rhyolite boulders at springd seeps, 29 Apr 1978,
Worthington 271YTEX). Jeff Davis Co.near Ft. Davis, Limpia Creek, in shallow pools, 10 Oct
1926, Palmer 32152TEX); Davis Mts., wet ground about spring, 8 Jun 1®28mer 3440ZMO);
Limpia Canyon, 5000 ft, 30 Jun 196Rai & Vickery 12 cult. 6618, voucher fan = 30 (UT); Davis
Mts., frequent along Limpia Canyon, Wild Rose Pass, 47@4f\May 1949Warnock 8653SRSC).
Presidio Ca. Tapia Canyon, 12.4 mi E of Redford, in wet sand and seefég&pr 1965,Correll
30859(LL); Pinto Canyon near Ruidosa, abundant in spring wagApr 1919 Hanson 59QMO);
Fresno Creek, 5 mi upstream from road to Lajitas, 12 Jul 1@8#ston & Warnock 3682/ickery
cult 6294, voucher fon = 30 (UT); W side of Chinati Mts., infrequent in moiseas below dam in
lower Tinaja Prieta Canyon, 3900 ft, 10 Nov 1988arnock 275(SRSC). Utah. Kane Ca.
Cottonwood Wash Canyon, 26.5 mi SE of the jct of the CottonwoashVWkbad and Utah Hwy 54 at
Cannonville, at Cottonwood Wash Spring, 5100 ft, 7 Jun 1R6Veal 819TEX). Washington Co.
Zion Natl. Park, Horse Pasture Plateau, where Potatiowl ends at cliffs edge, wet marsh below
small reservoir, 6750 ft, 22 Jun 196%0lmgren 1995TEX); Zion Natl. Park, Emerald Pool Tralil,
4000 ft, 6 May 1935\ eight 838ZUT).

Erythranthe cordatds characterized by its fibrous-rooted habit (annualuration, without
rhizomes but commonly rooting at the lower nodes), short ceraltd autogamous fertility (anthers
and stigma at the same level), closed calyces, spaniels-glandular vestiture (lacking hirtellous,
eglandular hairs), and stems commonly fistulose in lapigmts. The abbreviated corollas with
autogamous fertility oE. cordataare diagnostic and separate it frenguttata The difference in
chromosome number also points to their evolutionary distincti

The following contrasts, using style length even when caralia absent, usually provide a
distinction between the two species.

1. Corolla tubes 8-14 mm, exserted 1-3 mm beyond calyx manmgi, dkpanded 9-14 mm
(pressed); styles 7-10 mm, exserted 1-3 beyond fruiting calyxmmalgsiogamous
........................................................................................................ Erythranthe cordata
1. Corolla tubes (10-)12-20(-26) mm, exserted 3-5 beyond calyx mardineXpanded 12—
24(-25) mm (pressed); styles 15-20 mm, exserted 6—-9 mm beyond frcetiyyg margin;
L= 2(e o F= T T 11 L= Erythranthe guttata

In the interpretation here, plants Bfythranthe cordataare highly variable in size — from
tiny fibrous-rooted plants with nearly filiform stemsauch larger individuals with fistulose stems
rooting at proximal nodes. Label comments for a Kane @ah, population oE. cordata(Reveal
819 are congruent with the observations of the present studytiswevhole range of the species:
"This population is exceedingly variable as the plants rémge less than 1 cm high to over 8 dm
high; growing both in seeps where the plants are largandy flats along the stream where the plants
are 1-4 dm high, to grassy flats where the same plamesagesmall as 1 cm.”

Erythranthe cordataandE. nasutaare sympatric in Arizona and southeastern New Mexico
and small plants of each species may be very sinmlaspect, both with cleistogamous corollas and
both with reduced vestiture. ThoseEfnasutacan be recognized by the distal and bracteal leaves
with hirtellous to hirsutulous adaxial surfaces — a lensllysisarequired to see this feature and it
sometimes is most obvious around the leaf margins. S&ilple hybrid between the two, with the
aspect ofE. cordatabut leaves, pedicels, and calyces with a mixture oiftatgglandular and
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eglandular-hirtellous hairs, is thigrizona. Yavapai Ca. Black Canyon, 2000 ft, 14 Apr 1960,
Demaree 4225@ARIZ).

30. ERYTHRANTHE CHARLESTONENSIS Nesom, sp. nov. TYPE: USA. Nevada. Clark Co.:
Charleston Mts., Griffith's Mine, moist sloping rock, 248025 Jun 1938,W. Clokey 8116
(holotype: UC!; isotypes: MO-2 sheets!, TEX-2 sheets!).

Annual, fibrous-rooted; stems, leaves, calyces commonly dark phrgiems erect, 4—-16(—
24) cm, simple, slender, weakly 4-angled, glabrdusaves basal and cauline or basal deciduous,
largest at midstem or above, cauline relatively few on integnodes, blades regularly ovate to
ovate-lanceolate, 5-16(—20) x 3—11 npalmately 3-veinedyroximal glabrous to sparsely villous on
both surfaces, distal and bracteal sparsely villous adiawih vitreous, flattened, eglandular hairs,
sparsely hirtellous to glabrous abaxially, margins shdyi@nd evenly crenulate to serrate-dentate or
denticulate, apices acute to obtuse, bases truncate todatiec@roximal to distal all short-petiolate
(-3 mm). Flowers (1-)4—7, often from all nodes but commonly beginning about midskemiting
pedicels 6-19 mm, deflexed 45°-90° at the calyx glabrous or villous-glandeta the nodes.
Fruiting calyces 10-13 mm, closing, sometimes purple-dotted, minutely hirtelkmegtimes also
sparsely glandular, margin villous at the sinuses, upberhot prominently protruding or only
slightly so. Corollas yellow, sparsely red-dotted, tube-throats narrowly cyllpd—6 mm, exserted
0.5-1 mm beyond calyx margin, limb barely expanded, nearly redstigies glabrous.
Plesiogamous; anther pairs and stigma at the same le@apsules 6—8 mm, stipitate, included.

Flowering Apr—Jul(—Aug). Grassy slopes, damp soil, moisks; (900-)1700-2400(-2800)
m. Arizona, Nevada. Map 15.

Additional collections examinedArizona. Mohave Ca.20 mi from Kingman, Union Pass,
[ca. 2600 ft], 30 May 1893Wilson 25(UC). Nevada. Clark Co: Charleston Mts., McFarland
Springs, grassy slope, 2425 m, 4 Jul 19GRkey 8115(SMU, UC); Charleston Mts., Fletcher
Canyon, damp soil witRinus scopulorum2250 m, 20 Jul 193 lokey 8493UC); Charleston Mts.,
Griffith's Mine, moist sloping rock, 2400 m, 12 Jul 1983okey 8494UC); Charleston Mts., Vic
Wilson's Ranch, Right Hand Canyon, 3 May 19B®Rguire 16603(UC); Timber Mt., Highland
Spring, 15 mi NW of Bell Ranch, 5000 ft, 25 Apr 1938ain 1487 (UC). Elko Co. Ruby Mts.,
Terrace Guard Station, 8500 ft, 13-18 Aug 19Mills & Beach 146QUC).

The epithet of the new species refers to the Charléddtmmtains (a.k.a. Spring Mountains)
of Clark County, where the plants have been most abugdzaoitected. This population system is
recognized here at specific rank because it is relativefystant in morphology and it cannot be
definitely associated with any of the other annuals witiogamous flowers that occur in the region —
— Erythranthe arvensjsk. brachystylis E. cordata E. nasuta and E. halli. The species is
characterized by its annual duration, autogamous flowenall stature and commonly purplish color
of stems and leaves, regularly ovate, short-petiolatestewith shallowly crenate margins and (distal
leaves) sparsely villous to glabrous adaxial surfacegllbirs calyces without a prominently longer
upper lobe, and lack of glandular hairs.

Individuals of all of these six species may flower whesraall as 2-5 centimeters high, and
the distinctions among them at such small sizes commonlgudrde. There is no feature Bf
charlestonensisvithout overlap in the other species, but the same is edgemtue of all of the
species. Each has its own distinctive and relativelgsistent constellation of characters and
distinctive geographical range. Overlap in morphology may tefiglaridization and introgression,
or it might be reflective of the ancestral genome from wthely all probably arose — or both.
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Erythranthe halliihas a relatively more northern distribution (Map 15) asdaaves and
calyces and very thin and greenish; plants often are ctehplglabrous or the distal leaves and
bracts are slightly villous adaxially. The chromosomminer has been reported as=232, distinct
from the 21 = 28 of E. nasutaand 21 = 30 ofE. cordata

Erythranthe arvensishas a more western and northern distribution (Map 15)rarely
develops purple coloration. The plants, including the calyessally are glabrous except for the
distal leaves and bracts, which are prominently and dgtigadly silvery-villous adaxially. At least
the middle and upper cauline leaves typically are depressed{ovagarly reniform in outline, and
the calyces OE. arvensigend to remain open at maturity. The narrow endé&mlarachystyligMap
15) is most similar t&. arvensis

Erythranthe nasutéMap 21) occurs sympatrically with. charlestonensisEven in smallest
sizes, it is characterized by a noticeably longer uppgk ¢abe and by distal leaves and bracts that
are moderately to densely hirsutulous-hirtellous on bothsesfat least around the proximal margins.
Leaf margins are variable but often, as in the largantp] unevenly and shallowly dentate with sharp
teeth.

Erythranthe cordata(Map 16) in a characteristically larger growth expressomours
sympatrically withE. charlestonensisPedicels and calyces Bf cordataare sparsely to moderately
villous-glandular. The presence of hirtellous vestiture rdisiishes it from small individuals @.
cordata

31. ERYTHRANTHE HALLII (Greene) Nesom, Phytoneuron 2012-40: 43. 20Mimulus hallii
Greene, Bull. Calif. Acad. Sci. 1: 113. 188%4imulus guttatusvar. hallii (Greene) A.L.
Grant. Ann. Missouri Bot. Gard. 11: 172. 1924 ECTOTYPE (Grant 1924, p. 173)JSA.
Colorado. [Jefferson Co.:] about Golden City, in shady ravinefva¢r altitudes only, 1871,
E. Hall and J.P. Harbour 398MO!). Protologue: "Collected by Hall & Harbour appahgn
and also later by the writer, in 1871. ... It is rembak&dor having, for the size of the plant,
the smallest corollas of any of the species.” IdentifigdVeber and Wittmann (1992) as "a
very depauperate modification” Bfimulus guttatus

Annual, fibrous-rooted. Stems erect, 2-8 cm, simple, slender, 4-angled, sometimes
apparently rooting at lower nodes if proximally decumberbmgius. L eaves basal and cauline or
basal deciduous, largest at midstem or above, cauline/e®yafew on long internodes, blades ovate
to ovate-lanceolate, 5-11 x 3—-9 mm, palmately 3-veined, glabrotie atistal and bracteal leaves
sparsely villous with vitreous, flattened, eglandular, roeltilar hairs, margins very shallowly
dentate or denticulate, apices acute to obtuse, basestéruoceuneate, basal and lower to mid
cauline with petioles 1-4 mm, sessile distalilowers (1-)4—ca. 10, sometimes from all nodes but
usually beginning about midstenkr uiting pedicels 6-14 mm, usually deflexed ca. 90° at the calyx.
Fruiting calyces (5-)7-10 mm, closing, sometimes red-dotted, glabrous, martpns/at the sinuses,
upper lobe not prominently protruding or only slightly €orollas yellow, often red-dotted, tube-
throats narrowly cylindric, 4—6 mm, exserted 0.5-1 mm beyolys caargin, limb barely expanded,
nearly regular.Styles glabrous. Plesiogamous; anther pairs and stigma at the same le@zlpsules
4—-6 mm, stipitate, includech2= 32 (voucher from Grand Cdpuglas 61-480UT).

Flowering May—Aug. Ledges, seeps, along streams, wedansa 1900-3200 m; Colorado
(Boulder, Clear Creek, Grand, Jefferson, Larimer deapht Map 15.

Additional collections examinedColorado. Boulder Co. Boulder, stream, 5700 ft, 20 Jun
1906, Daniels 25(MO); along trail from Buckingham campground to FourthJafy Mine, wet
meadows, 9500 ft, 13 Aug 197Beare and Taylor 133@AV); seepage over granite slabs at base of
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S-facing slope iPinus ponderosavoodland along Boulder Creek, 5600 ft, 21 Jun 1929Jor and
Teare 7396ADAYV); beside a spring near summit of Flagstaff Mt.t W of Boulder, 7000 ft, 18
May 1949 Weber 4653TEX, UC); 8 mi W of Lyons, South St. Vrain Canyon, 630& Jun 1922,
Wiegand & Upton 425TMO). Clear Creek CoGeorgetown, damp places, 18 Jul 189afterson
294 (MO, UC). Grand Co.Devil's Staircase, East Inlet, 3.5 mi E of Gran#td,e&Shadow Mt. area,
moss banks on cliff in temporary seep areas, ca. 90Q0 flul 1961 Douglas 61-315UT); North
Inlet 1/4 mi below Cascade Fall, 3 mi NE of Grand Laltegded ledge, under overhanging, S-facing
cliffs, 8800 ft, 7 Aug 1961Douglas 61-480voucher forn = 16 (UT); Little Yellowstone Canyon,
14.5 mi N of Grand Lake, Rocky Mt. Natl. Park, graatktreamside, 9560 ft, 10 Aug 19@&ikquglas
61-488(UT). Jefferson CoMorrison, moist soil, 1970 m, 3 Jun 19Zlpkey 428 {UC); Morrison,

27 Jul 1889,Greene s.n.ND-Greene). _Larimer Cp.Estes Park, moist ground, 29 Jun 1912,
Churchill s.n.(MO); Loveland, 55 mi above dam in Big Thompson Canyon, ip seerocky ledge,
no dateVickery cult 7313UT).

Erythranthe hallimay be an eastern vicariantfarvensis— both have a tendency to root
at basal nodes and distal and both have bracteal lealmsswilith vitreous, flattened, eglandular,
multicellular hairs although this vestiture is barely deped and often absent i hallii. The only
reported chromosome number from the Colorado plants; 22, also appears to be distinct among
possible relatives dE. hallii, and if the count is correct, the species perhapstiso closely related
to others of the Microphylla group.

Erythranthe halliiis endemic to the same area of Colorado and has thedaomosome
number a€. gemmipara The latter, however, is different in calyx morphology ammlecular data
(Beardsley et al. 2004) indicate that it is distanghated to sectSimiolous Erythranthe gemmipara
is treated by Barker et al. (2012) as a monotypic sectitimeajenus.

32. ERYTHRANTHE DENTILOBA (B. Rob. & Fernald) Nesom, Phytoneuron 2012-40: 44. 2012.
Mimulus dentilobusB. Rob. & Fernald, Proc. Amer. Acad. Arts 30: 120. 189BYPE:
MEXICO. Sonora. Nacori, 3750 ft, 4 Dec 189@.V. Hartman 288holotype: GH photo-
PH!; isotypes: NY digital image!, US digital image¥ig. 8.

Perennial, rhizomatous, mat-forming.Stems prostrate, 5-15 cm, rooting at the nodes,
glabrous to very sparsely glandulat.eaves cauline, petiolate, blades ovate to braodly ovate or
orbicular, depressed-ovate, 2-10(-17) x 2-10(—20) mm, palmately 3-veumdaices glabrous or
rarely sparsely villosulous-glandular adaxially with \iue flattened hairs, commonly punctate
adaxially, margins dentate to dentate-serrate with 8ethtper side, apices mostly obtuse, bases
truncate to cuneate, petioles 1-4 mhitowers axillary, usually 1 per stem at distal nodés.uiting
pedicels 5—-25 mm, glabrousFruiting calyces cylindric-ovoid, 5—7 mm, lobes 5 or 3(+2), closing,
nodding 45°-90°.Corollas yellow, red-dotted, tube-throats funnelform, 5—-7 mm, exs@+&dmm
beyond calyx margin, limb bilabiate, expanded 6—9 mm (pressedf fohbriate. Herkogamous,
anther pairs at different levels, stigma above upper aptier z = 32.

Flowering Mar—Sep(—Oct). Springs, seeps, canyon bottoifigacks, rocks in water, moist
banks; 500-2300 m; Mexico (Baja California, Chihuahua, Sin8loagra). Map 22.

Additional collections examinedMEXICO. Baja California Sur. N side of Cerro de la
Giganta, western branch of Arroyo Hondo, near spring/7@8-800 m, 28 Nov 194 Tarter et al.
2077 (ARIZ); Sierra Giganta, above Pto. Escondido, moist racksanyon bottom, 2000 ft, 22 Apr
1938,Gentry 3772ARIZ, MO); Sierra de las Palmas, La Champagna, Saota Rosalia, in seeps,
Nolina grassland over undulating broken terrain of volcanic moonbg, 27-29 Apr 19525entry &
Fox 11792(ARIZ); canyon above Puerto Escondido, 13 Mar 18&Mmpel 16TARIZ). Chihuahua.

S slope, Barranca del Cobre, in arroyo, short treestp200 ft, 11 Apr 196&addell 1062BRIT);
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Figure 10. Erythranthe dentilobaphoto by Mark Egger, used by permission. Sonora, Megioog
Mex. Hwy 16 between Trigo Colon and Maycoba, 17 Aug 1998.

Sierra Charuco, Arroyo Hondo, pine forest spring, on mogks;ol1 Sep 193%;entry 1765ARIZ);
Guicorichi, Rio Mayo, meadow spring, on rocks at water e8ligact 1935Gentry 1990ARIZ, UC);
Sierra Charuco, Rancho Byerly, rocky igneous slopes, pikéeoast, 5000-5800 ft, 17-25 Apr 1948,
Gentry 8085(ARIZ, UC); Sierra Charuco, Arroyo Hondo, igneous rockgyca slope in pine-oak
forest, aquatic, 4500-5500 ft, 16-30 Apr 1948entry 8073 (ARIZ, UC); Mpio. Temosachi,
Nabogame, pine-oak-cypress forest, 1800 m, 12 Oct 198&riere 1946 ARIZ); Mpio. Temosachi,
Nabogame, arroyo, 1800 m, 24 Apr 19&8&ferriere 372 (ARIZ); Parque Nacional de Cascada
Basaseachic, in the barranca at the base of the falisbare, slick rock at the base of the trail on
steep N slope, shaded wikbies Ostryg Acer, 1600 m, forming dense mats on the rocks where
moist, 11 Nov 1989Mahrt & Spellenberg 74NMC); Sierra Obscura, spring seep, 1600 m, 26 Mar
1985, Martin s.n. (ARIZ); Sierra Obscura between Rancho El Oso and Sawmitl Serrichito,
basaltic soils, 2000 m, 7-9 Nov 198@artin et al. s.n.(ARIZ); Canon de Lopez, 1350 m, 17 Mar
1988, Martin s.n.(ARIZ); Mpio. Ocampo, Parque Nacional de Cascada Rasag, barranca to W
of falls, at base of dry cliffs in more or less opény Pinus durangensiQuercus hypoleucoides
woods, ca. 1800 m, 26 Apr 198Spellenberg et al. 803(NMC); near Chuichupa in the Sierra
Madres, 31 Aug 1899Townsend & Barber 388\MC); Cascada de Basaseachic, Rio Basaseachic,
pine-oak forest, common herb in moist soil at edge of strdadgun 1999Van Devender 99-215
(NMC); Cascada de Basaseachic, Rio Basaseachic, pkndeoest, abundant herb on wet rock
surface under waterfall, 1800 m, 4 Jun 1998n Devender 99-22(NMC). Sinaloa. 5 mi N of El
Palmito, slopes and ledges of barranca Withus and Quercus 2300 m, 28 Oct 19738reedlove
35728(MO); Sierra Surotato, Los Pucheros, Penasco, pinevaakono forest, in seep of cavern on
calcareous cliff, 5500-6500 ft, 17-24 Mar 19@&gntry 722Q/ARIZ). Sonora. Rio Mayo region, KM
196 on Hwy 16, Tithonia stop W of Tepoca, 950 m, 14 Mar 1%88guson s.n(ARIZ); Agua
Salado, 15 mi NE of Los Tanques by road, below seemall side canyon along road from Los
Tanques to Las Chinacas, tropical deciduous forest, 5a® vlar 1992Fishbein et al. 8{ARIZ);
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along Hwy 16, 3.6 mi E of Rio Maycoba crossing, N-facintj alith seeps in oak woods, 1400 m,
mat-forming herb, 7 Sep 1995ishbein et al. 2516ARIZ); Rio Mayo, San Bernadino, arroyo, water
in rocks, Toiwe, 25 Feb 193%entry 1353(ARIZ, UC); Los Tepalcates on old road to Bermudez,
1450 m, 15 Mar 1988iartin s.n.(ARIZ); Los Cien Pinos, 1700 m, 16 Mar1988&artin s.n.(ARI2);
Sahuarivo to Coroqui, upper short tree forest, 900 m, 1819182 Martin et al. s.n(ARIZ); 18.3 mi

E of the Rio Yaqui bridge near Tonichi, on the road #ri2al and Santa Rosa, canyon with many
palms, 3200 ft, locally common perennial herb along a streatiffarming, 27 Mar 1983Sanders
3717 (UC); Mpio. de Alamos, Arroyo El Cobre, ca. 9 km (bg) & of Guirocoba below (just W of)
Choquincahui (El Cobre), among mosses and liverworthanmoistened soil of a seep along the
arroyo bank, riparian tropical deciduous forest, 520 m, 171985, Steinmann et al. 62(ARIZ).

All plants of sectSimiolawith laciniate-lobed corollas (Mexico, Arizona, Newekico, and
Texas) have generally been identified d&imulus dentilobus but these occur as three,
morphologically distinct, widely allopatric population sysgeneach of which is treated here as a
separate species. There is no evidence of intermediagyhranthe dentilobas the only one of the
three with an allogamous breeding system.

33. ERYTHRANTHE PARVULA (Woot. & Standl.) Nesom, Phytoneuron 2012-40: 44. 20d#mulus
parvulusWoot. & Standl., Contr. U.S. Natl. Herb. 16: 171. 19T3.PE: USA. New Mexico.
Grant Co.: "vicinity of Silver City, Fort Bayard, SarRita, Fierro, the Mimbres Valley and
East Canyon tributary to it, and on the G.0O.S. Rancleaimyons withing 10 miles of the
ranch house," Rocky Canyon, 29 Aug 191.M. Holzinger s.n(holotype: US digital image!;
isotype: MO!). The US sheet has the date "9 Augusttiwatten on the label, but the MO
sheet has "Aug 29." Because the printed label gives the chrngéection dates as "Aug. 27
to Sept. 12, 1911" presumably the handwritten date on the UBwalsein error and the
correct date is August 29.

Perennial, rhizomatous, mat-formingStems prostrate, 5-15 cm, sometimes rooting at the
nodes, stipitate-glandular distallyL eaves cauline, petiolate, blades ovate to orbicular-ovate or
depressed-ovate, 3-11 mm x 3-9 mm, palmately 3-veined, villougenioa both surfaces, densely
so adaxially, margins shallowly denticulate to dentath @5 teeth per side, apices acute to obtuse,
bases truncate to cuneate, petioles 1-4 nktowers axillary, few and scattered at distal nodes.
Fruiting pedicels 7-15 mm, minutely stipitate-glandulafr uiting calyces cylindric-ovoid, 4-5 mm,
closing, nodding 45°-90°, 5-lobed, moderately to densely villous-de&mdCorollas yellow, red-
dotted, tube-throats funnelform, 6-8 mm, exserted 4-5 mm beydyrd roargin, limb bilabiate,
expanded 4-6 mm (pressed), lobes fimbrig®éesiogamous; anther pairs barely separated in level
and essentially contiguous, stigma even with upper antier @2n = 32 Arizona. Maricopa Co.:
along Eagle Creel/ickery 13007UT). Fig. 9.

Flowering Apr—Sep. Wet vertical rock faces, ledges, ac#yr slopes, seepy wash banks;
500-2400(-3400) m. Arizona, New Mexico; Mexico (Sonora). Map 23.

Additional collections examined (ASU fide SEINetfEXICO. Sonora. 4 mi E of Rancho
Diablo in Cajon Bonito, on the SW-facing bare rock, 1 May 1M&son 3199(ARIZ). USA.
Arizona. Graham Co.Upper Gila River drainage, on Bonita Creek, near moutidhight Canyon,
in mats on rocky W-facing canyon wall, a few inches té dbbve water, ca. 3800 ft, 21 Jun 1978,
McGill 2391 (ARIZ, ARIZ digital image!); Aravaipa Canyon, east enéar confluence with Turkey
Creek, S-facing seepage cliffs above creek, verticakdiffd ledges (rhyolite?), riparian vegetation,
3000 ft, 2 Apr 1977Reeves 5456ARI1Z). Greenlee Co5 or 6 mi SE of Morenci, Eagle Creek Hot
Springs, canyon, 5000 ft, 29 Jan 19Bi&sonette 746QARI1Z); Eagle Creek above confluence with
Gila river, upstream from pump station, vertical conglomeratey@an walls, 6 Sep 1998/cGill
7003 (ARIZ); Eagle Creek, narrow riparian canyon and tdisi3700 ft, 29 Jun 197Fjinckley s.n.
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(ARIZ). Maricopa Ca. Lower Camp Creek, seep spring in face of cliff, N slapke on rock cliff,
1600 ft, 14 Sep 195Blakley B-1597(ARIZ); Superstition Mountains, Le Barge Canyon, along
stream 2340 ft, 7 Apr 1968ehto 1719ARIZ) and1719-b(ARIZ): Camp Creek, 2.1 road mi W of
confluence with Verde River, wash bank with seeps, 7 Jun M@Gjll 1415 (ARIZ, ASU). Pinal
Co. Peralta Canyon in Superstition Mountains foothills 1902 Mar 1965) ehto 4631(ARIZ).
Yavapai Ca. Tangle Creek; ca 2 km SE of Tangle Peak and can BI¥/ of the Verde River, SE-
facing seep, prostrate annual in wet soil at base afl,sghallow caves, 762 meters, 12 April 1992,
Baker 8815(ARIZ). New Mexico. Catron Ca. Little Creek, 4 mi S of Gila Cliff Dwellings, Gila
Natl. Forest, attached to rock cliff in dripping weea, 6 Jun 1965 rutchfield 139(LL); Mogollon
Mountains at Whitewater Spring, 10,200 ft, 9 Sep 1¥8&cher 4879(UNM, fide SEINet); upper
end of Snow Lake in the Gila National Forest, gravel dliy lsam of mud flats, 7300 ft, 12 Sep
1990,Hutchins 1274QUNM, fide SEINet). _Grant CoBear Canyon, 6 mi E of Gila, forming dense
mats on moist vertical sides of overhanging cliffs, 5000 ft, 2y ¥P35Maguire et al. 11662UC).

'.J‘, " k)

Figure 11.Erythranthe parvulahabit, flower, and leaf. Photos by Russ Kleinman, Bdrris, and
Kelly Kindscher, Western New Mexico Univ. Dept. of NatiuBciences and the Dale A. Zimmerman
Herbarium. Vascular plants of the Gila Wildernes¢ew Mexico, Grant Co., Black Range, Rocky
Canyon, 4 Jun 2009.
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34. ERYTHRANTHE CHINATIENSIS Nesom,sp. nov. TYPE: USA. Texas. Presidio Co.: Chinati Mtns.
State Natural Area, Pelillos Canyon, deep pool at fodaaf, Boulder Canyon, a large steep,
bowl-shaped igneous area N side of Chinati draining off @Hpeak, riparian area and seeps
from crevices in igneous rock face of canyon wall, 3775 fso@ates includeSalix
gooddingij CephalanthusJuglans microcarpaTecoma stanBrickellia, Perityle dissecta
Mimulus dentilobusand small frogs, mat-forming, flrs yellow, upper lopeder than middle
lower lobe, reddish maroon spots in throat, 17 Sep 200 et al. 5316(holotype: TEX).
Fig. 10.

Different fromErythranthe dentiloban its autogamous flowers and strongly reflexed lower
corolla lip. Different fromErythranthe parvulan its nearly glabrous leaves and its strongly reflexed
lower corolla lip. Similar to both species in its pragt habit, 5-lobed calyces, and fimbriate corolla
lobes.

Perennial, rhizomatous, mat-formingStems prostrate, 5-20 cm, sometimes rooting at the
nodes, glabrousL eaves cauline, petiolate, blades ovate to broadly ovate or orbioutaie, 4—15(—
22) mm x 4-15(-18) mm, palmately 3-5(—7) veined, glabrous to moderalitebuldus adaxially
with vitreous, flattened, eglandular or minutely gland-tipgedrs, glabrous abaxially, margins
shallowly denticulate or merely mucronate to mucronuiate 3—6 teeth per side, apices acute to
obtuse, bases truncate to cuneate, petioles 2—10(—20) Fowers axillary, few and scattered at
distal nodes.Fruiting pedicels 10—20 mm, glabrousFruiting calyces ellipsoid, 5-6 mm, closing,
nodding 45°-90°, 5-lobed, glabrous to sparsely villosulous-gland@arollas yellow, red-dotted,
tube-throats funnelform 7—8 mm, exserted 4-5 mm beyond calyx mhngdrbhilabiate, expanded 6—
7 mm (pressed), lobes fimbriat®lesiogamous; anther pairs barely separated in level and essgntiall
contiguous, stigma even with upper anther pair.

Flowering Mar-Sep. Seeps in vertical cliff faces, wetffs] 900-2300 m; Texas (Presidio
Co.). Map 23.

Additional collections examinedUSA. Texas. Presidio Ca.S side of Chinati Peak, locally
common perennial herb in moist shaded area near seep, sgniegus soils, ca. 6900 ft, 7 Jun 1977,
Butterwick & Lott 3784 TEX); near falls in Mexican Canyon, 27 Nov 194nckley 2645SRSC);

S side of Bofecillos Mts., under overhanging rock wherematips continually in Tapada Creek, ca.
2700 ft, 4 Mar 1944Hinckley 2918(SRSC); S Chinati Mts., right fork of Tinaja Pae€anyon, in
moist soil of perennially wet seep, with mosses and Agjailel5 Apr 1978l ott 58 (SRSC); Chinati
Mountains State Natural Area, Pelillos Canyon, deed pbdoot of dam, riparian area and seeps
from crevices in igneous rock face of canyon wall, 3775 ft-foraning, 17 Sep 2004, ott 5316
(SRSC); Chinati Mountains State Natural Area, RdilCanyon, between the dam and Tinaja Prieta
fork, canyon bottom woodland &alix Juglans CephalanthusandQuercus 3910 ft, 25 Mar 2005,
Lott et al. 5449TEX); near head of trail between Barnett Bros. haoc Horse Creek and S side of
Chinati Mts., hanging in mats vertically permanentlyt wldfs, ca. 2000 m, flrs apparently 4-lobed,
the upper lobe broad, 21 Jul 198&cVaugh 747ZLL, SMU); Big Bend State Park, Tapado Canyon,
2963 ft, 6 Mar 2009Morey color photo (SRSC); Mexicano Falls and 0.5 air mi SE inoyo
Segundo, Big Bend Ranch, wet, mossy cliff face, lgcabmmon decumbent perennial, corolla
yellow, 27 Aug 1984,Poole 2568(TEX); Chinati Peak and canyons N and E of the peak,
overhanging and seeping bluffs, mat-forming subsucculent, floyediew with red spot on lower,
larger petal, 7 Jun 197 Rowell & Powell 3095(LL, SRSC); Tapado Canyon below Redford,
limestone soil, sparse on slopes, 5 Feb 1988nock 1910QSRSC); midslopes of Chinati Peak,
rare at limestone seep, 5700 ft, 27 Mar 1988rnock & Powell 17778SRSC).

The leaves of the type collection are at the upper rahgariation in size measured for the
species.
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Figure 14. Erythranthe chinatiensis Big Bend Ranch State Park, Tapado Canyon, 2963 ftat6 M

2009. Photograph by Roy Morey, mounted on herbarium sheetxat TE

35. ERYTHRANTHE MADRENSIS (Seem.) Nesom, Phytoneuron 2012-40: 44. 201imulus
madrensisSeem., Bot. Voy. Herald 9: 322, plate 58. 185&.PE: MEXICO. [Durango]. In
swamps, on the road from Durango to Tepic," 1850Seemann 211(holotype: K, fide
Pennell 1935; apparent isotype: BM fide Vickery 1973). Thetilition in the protologue
(Fig. 11 in the present account) shows the diagnostic &stincluding the 3-lobed calyx.
The relatively long corollas and protruding style, suggestivallogamy, are similar té&.

pallens but the narrowly expanded limb, short pedicels, and siemlles are those .
madrensisas described here. Fig. 11.
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Mimulus wiensiiVickery, Madrofio 22: 161. 1973TYPE: MEXICO. Durango. W of El Salto, on
wet banks near KM 1155 on the Durango-Mazatlan road, 2615 mAu@4.959,D. Wiens
2643 voucher fom = 16 (holotype: UT digital image; isotype: UT digitadage!).

Perennial, rhizomatous, mat-forming, all parts glabrous, stems kmades (abaxially)
commonly purplish.Stems prostrate to decumbent, rooting at the nodes, 5-12 cem aficending to
ascending-erect or erect in the inflorescericeaves mostly cauline, broadly ovate to orbicular-ovate,
blades 2-10 x 2-8 mm, palmately 3-5-veined, bases cuneate to truapaes mostly obtuse,
margins shallowly dentate to mucronate, 2—6 teeth per adéxial surfaces minutely punctate, all
petiolate, petioles 1-6 mmElowers 1-5(—7), mostly at distal nodeg$:ruiting pedicels 5-30 mm.
Fruiting calyces ovoid, 5-8 mm, closing, nodding, lobes usually 3, sometime thedéleniobes
slightly developed or represented by a mucro at veinsagides mostly roundedCoraollas yellow,
red-dotted, tube-throats narrowly funnelform, 5-9 mm, kede2—4 mm beyond calyx margin, limb
bilabiate, expanded 6—-10 mm (presse&)esiogamous; anther pairs barely separated in level and
contiguous, stigma at same level as upper anther @apsules 2.5-3 mm. 2n = 16.

Flowering Mar—Aug. Wet crevices, ledges, cliff facesgpsge in road cuts, rocks at
waterfalls and in streams, stream banks, moist banksdécites; (1000—)1500-2800(—3300) m.
Mexico (Chihuahua, Durango, Jalisco, Michoacan, Sin&oapra). Map 24.

Additional collections examinedMEXICO. Chihuahua. Mpio. Batopilas-Mpio. Urique,
between Basogochic and Quirare in pine-oak forest nealt staad of Abies durangensissmall
clumps in rock crevices along arroyo, 6870 ft, 3 Jun 18y®, 8570(TEX); Mpio Guachochi-Mpio
Urique, S side of Barranca del Cobre between Napuchi amdJRgue near KM 69.6 of Creel-
Guachochi road in open pine-oak forest, along moist geepeaea of road cut, forming mat on
perpendicular moist soil surface, 31 May 198&ye 9725(TEX); shallow canyon (Arroyo El
Revention?), below Saguaribo, just below cascada, on rocks casiesda, 1600 m, 17 Mar 1992,
Fishbein 158(ARIZ); Sierra des Papas, Son-Chi, rock in flowing wa2® Oct 1933Gentry 641M
(ARIZ); Sierra Charuco, Arroyo Hondo, igneous rocky canyon siog®ne-oak forest, seep, 4500-
5500 ft, 16-30 Apr 1948Gentry 8159(ARIZ, UC); Mpio. Temosachi, Nabogame, 12 km NW of
Yepachic, in stream, 1800 m, 1 Nov 19&Gferriere 347 (ARIZ); Mpio. Temosachi, Nabogame,
trailing, pine-oak-cypress forest, arroyo, 1800 m, 21 Mar 193®rriere 2262 (ARIZ, TEX);
Cascada Basaseachic, top of falls, ashy volcanic rocks, m9¥ Mar 1986Martin et al. s.n.
(ARIZ); 80 km SW of El Vergel on road to Guadalupe y Cal@ km S of bridge in Turuachi, deep
canyon, area of pines and oaks, abundant on wet rocksdaseepage, ca. 2600 m, 26 Aug 1983,
Nesom 4971TEX); Barranca del Cobre, ca. 54 mi S of Creel @mdi SW of the road intersection at
Cafe La Casita on the road to La Bufa, vicinity of iBashi, pine-oak woodland on mountain slope
of volcanic ash, 7500 ft, locally common perennial, 22 Mar 18&aders 4772UC-2 sheets); Mpio.
Ocampo, canyon to S of fall, thin soil over wet, slick rating river, 26 Apr 1985%pellenberg et al.
8007 (NMC); Parque Nacional de Cascada Basaseachic, inath&anyon at the base of the falls,
matted on river bank at base of falls, ca. 1700 m, 26 Apr 19géllenberg et al. 844@NMC);
Parque Nacional de Cascada Basaseachic, in the bartatheabase of the falls, in wet clayey soil
near base of cliffs, 1570 m, 25 Apr 19&fellenberg et al. 905@NMC). Durango. Sierra Madre
Occidental, between Mazatlan and Durango, 2 mi E @&dpinazo, 8600 ft, 8 Jun 1962utchinson
2507 (UC); 12.5 mi W of La Ciudad, rocky seepage bluff, 8050 ftJ@21975,LeDoux et al. 2032
(LL); 39 road mi SW of El Salto on Hwy 40, dripping wet mte seepage cliff ca. 50 mi high, ca.
2400 m, 21 Jul 1969arcks & Marcks 1204LL); 21.7 mi NE of El Paraiso, Sinaloa, on road
between Villa Union and El Salto, wet ledge in seepage, 84@9 fSep 1953Dwnbey 1983UC);
3.4 mi E of El Palmito, 2 Apr 197®owell & Turner 186§TEX); along Mex Hwy 40, 2 mi W of
Las Bancos and 22 mi E of El Palmito, 13 mi W of La Cdjddeep dripping cliffs and slopes along
and above road, 27 Sep 19R&veal 354§TEX); 111 road mi N of Santiago Papasquiaro on road t
Topia, 5 mi W of Cienega Nuestra Senora, pine-oak-madumpeer woods, 2420 m, shaded creek
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Figure 15. Erythranthemadrensisline drawing from the 1856 protologue.




Nesom: Erythranthe sect. Simiola Q2

bank and gravelly creek bed, 18 Sep 18illenberg 671INMC); Mpio. Mezquital, 37 km SW de
Mezquital, en lugares con mucha humedad, bosque de grinmconArbutus 2450 m, 6 Mar 1985,
Tenorio L.8078 (ARIZ); crest of the Sierra Madre, ca. KM 177 on H4@y ca. 32 km W of La
Ciudad, wet roadside ditch, ca. 2185 m, 12 May 1%6ékery 2903 cult. 12,220 (SRSC, UC);
roadcuts on steep mountainside, Hwy 40 just W of La Riaglil mi E of turnout to El Indio (13.2
mi E of the Sinaloa border, ca. 2400 m, 16 Mar 1988jttemore 83-023TEX). Jalisco. Mpio.
Mezquitic, 15 km despues de bajio del Tule hacia Bolanos,goastin colonias donde escurre el
agua de un manantia, 12 Mar 19@hazaro & Sorensen 657@EX); NE slopes of Nevado de
Colima, above Canoas de Leoncito, steep mountain siddddnrzacaton zone, 3100-3300 m, 13
Sep 1952McVaugh 1289¢MICH, SMU!, US). Michoacan. Distr. Coalcoman, Barroloso, bank of
stream, 2250 m, 20 Oct 1934inton 15349(ARIZ, LL, MO, TEX); near El BarrolosovicVaugh
22835(MICH, US); Mpio. Tzitzio, 3 km al S de Mil Cumbrearnino a Villa Longin, 2500 m, hierba
postrada sobre rocas, en ladera humeda, 11 Oct¥a8®nez S. 481{MO); just E of Morelia along
hwy (KM 212.3), dense patch on vertical, mossy, dripping ba®llug 1976 Wonderly 34{NMC).
Sinaloa. Sierra Monterey, Quebrada de Platano, moist cliffs biexfall, canyon in oak forest, 3000
ft, 12 Mar 1940,Gentry 5909(ARIZ); Sierra Surotato, Los Pucheros, rocky streamkpapenly
forested slope of pine-oak-madrono, 5500-6500 ft, 17-24 Mar 1Dy 7213 ARIZ, UC); Sierra
Suotato, above La Jolla, riparian, pine-oak zone, 5000-6000 ft, 1724948,Gentry 7285ARIZ).
Sonora. Canada La Ventana (Arroyo El Otro Lado), 2.5 km oy ESE of Yecora, rocky stream
canyon in pine-oak forest, 1520 m, moist bank above streant, 1998,Reina G. 98-199{ARIZ).

Erythranthemadrensigs distinct in its prostrate stems forming mats, Ismetiolate leaves
with minutely punctate adaxial surfaces and usually purplsixially, glabrous vestiture, 3-lobed
calyces, and small, bilabiate but autogamous flowers.

36. ERYTHRANTHE PALLENS (Greene) Nesom, Phytoneuron 2012-40: 45. 20WPnulus pallens
Greene, Leafl. Bot. Observ. Crit. 2: 4. 1909 YyPE: MEXICO. Durango. Santiago
Papasquiaro, Apr-Aug 189&. Palmer 55(holotype: US digital image! photo-PH!, photo-
UCY,; isotypes: MO!, NY digital image!, UC!).

Mimulus yecorensi¥ickery, Madroio 44: 391. 1997 [publ. 1998T.YPE: MEXICO. Sonora. 17
km E of Yecora on Mexico Hwy 16, mossy banks of smadiestr in pine forest, 26 Apr 1982,
D.A. Polhemos s.ijVickery culture no. 13257] (holotype: UT!; isotypes: CAS difitnage!,
GH, MICH digital image!, MO!, NY digital image!, SRSCUC!, US digital image!).
Voucher for chromosome count of n = 32. Vickery (1973, 1997)estute type oMimulus
madrensis(he stated that he borrowed material from K) and placas a synonym af/.
glabratusvar.fremontii

Annual, fibrous-rooted, rhizomatous, sometimes mat-formingpaits glabrous, stems and
leaves (abaxially) sometimes purplisBtems procumbent to decumbent, 3-18 cm commonly rooting
at the nodes, ascending to ascending-erect in the inflooesckreaves basal and cauline, 1-3(—4)
pairs, basal short-petiolate (petioles 1-2 mm), sessiiallgjblades broadly elliptic to ovate-elliptic
or suborbicular, 4-12 x 3-9 mm, adaxial surfaces minutely pundiages cuneate to truncate-
rounded, apices rounded, margins shallowly crenate to denitht 2—6 teeth per sideFlowers 1—
6(-8), from all nodes to mostly distal node&ruiting pedicels 25-50 mm. Fruiting calyces
campanulate-ovoid, 6—10 mm, closing, nodding 30-90°, lobes 3, amiuased. Corallas yellow,
red-spotted in the floor of throat and tube, tube-throatsowly funnelform, 8-12 mm, exserted 3-5
mm beyond the calyx margin, limb bilabiate, expanded 8-12 mmsgafesHerkogamous; anther
pairs at different levels, stigma above the upper anther Gapsules 2.5-3.5 mm. 2= 32.

Flowering Mar—Sep. Wet rocks at waterfalls and nessts, stream banks, springs, shady
wet ravines; 1250-2700 m. Mexico (Chihuahua, Durango, Sinaloaré§orMap 24.
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Additional collections examinedM EXICO. Chihuahua. NE slope of Sierra Mohinora, in
wet soil along stream (tributary of Rio del Soldado) irggoof conifer forest, near La Rocha, 7500 ft,
14-15 Oct 1959Correll & Gentry 23097(LL); Mpio. Temosachi, Nabogame, pine-o@kpressus
arizonicaforest, 1800 m, 3 Dec 198lzaferriere 1288 (NMC); Mpio. Ocampo, area of Cascada de
Basaseachic, steep-sided canyon of Rio Durazno, S of paéagand campground, ca. 1950-2000
m, edge of pool along riverbank with cover of other herbs, 17-20@86,Nesom & Vorobik 5618
(TEX); Barranca del Cobre, ca. 54 mi S of Creel andi &W of the road intersection at Cafe La
Casita on the road to La Bufa, vicinity of Basigochi, piaé- woodland on mountain slope of
volcanic ash, 7500 ft, locally common perennial, 22 Mar 198ders 4772UC-2 sheets); 24 km
from Creel and along roadside to and at the Cascad&xsiErare, on wet rocks at the base of a
waterfall, 7140 ft, 26 Aug 199@&wagel 253MO); near Colonia Garcia in the Sierra Madres, 7400 ft,
12 Sep 1899Townsend and Barber 33MO0O); Mpio. Ocampo, Cascada de Basaseachic, bosque de
pino-encino, 1250 m, 14 Apr 1998en & Estrada 4119BRIT) and4129(BRIT). Durango. Distr.
Santiago Papasquiaro, NE of Ataes, on rocks in brook, fpiest, 8000 ft, 20 Apr 1943, undell
13019(LL-2 sheets); San Ramoén, Apr 21-May 18 19B&lmer 87(MO, UC); 111 road mi N of
Santiago Papasquiaro on road to Topia, 5 mi W of Ceridgestra Senora, pine-oak-madrone-
juniper woods, 2420 m, shaded creek bank and gravelly cestklB Sep 198%5pellenberg 6712
(NMC). Sinaloa. Sierra Surotato, Los Pucheros, riparian in pine-oak-omadforest, 5500-6500 ft,
17-24 Mar 1945Gentry 7232ARIZ, UC). Sonora. 11 mi E of Yecora, along road between Yecora
and Maicova, on bank of small stream, witimus latifoliaandPinus chihuahuanas200 ft, 27 Mar
1975,Karpiscak 75-1ARI1Z); Hwy 16 to YecoraPlatanusspring, 1700 m, 13 Mar 199Martin &
Ferguson s.n(ARI1Z); 5.2 km W of Yecora on Mex 16, pine-oak forest2@ m, in moist soil near
stream, 11 Mar 1996/an Devender 96-9@ARI1Z).

Erythranthe pallengtetraploid) is similar tde. madrensigdiploid) in its mat-forming habit,
glabrous vestiture, and punctate adaxial leaf surfaces fiertsdn its longer pedicels, larger calyces,
longer corollas with broader limbs, and its allogamouslifgrti The two have nearly congruent
geographic distributions except that madrensids mapped here further south (but see comments
below). A hypothesis of autoploid origin f&. pallensis plausible except for the presumably more
specialized autogamous fertility of the putative ance&om@drensis

Apparently closely adjacent colonies @&rythranthe pallensand E. madrensiswere
recognized in the field as distinct by Spellenberg infroentral Durango. Hi§712(E. pallen3 was
described as "corollas yellow" and has fruiting pedicets305mm and corolla tubes 9—10 mm with
limbs expanded 10-12 mm,; the flowers are allogamous.6Hi4 (E. madrensiswas described as
"corollas yellow, red-spotted within" and has fruiting pedicE2—25 mm and corolla tubes 6—7 mm
with limbs expanded 6—8 mm; the flowers are autogamous.

The close similarity of these entities is emphasiag variability inErythranthe madrensis
that approachek. pallens A greenhouse-grown plant B madrensidrom seeds collected along
Hwy 40 west of La Ciudad, Durang¥itkery 2903 UC!), has nearly the same aspecEapallens
(large leaves, long pedicels, and relatively larger) hilthas autogamous corollasvMcVaugh 12896
from Nevado de Colima in Jalisco is identified her&amadrensidut is larger than normal (fruiting
calyces 8 mm, fruiting pedicels 15-30 mm, corolla tubes 9-10 rgarted 4-5 mm)Wonderly 347
from Michoacan also is identified & madrensidut has larger corollas and slightly didynamous
stamens, the mode of fertility ambiguous from the specimdie distinction and relationship
between the Jalisco and Michoacan collections need figtiney.
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37. ERYTHRANTHE PENNELLII (Gentry) NesomPhytoneuron 2012-40: 45. 201®Rimulus pennellii
Gentry, Madrofio 9: 24. 1947TypPe: MEXICO. Sinaloa. Africa, Sierra Tacuichamona, on
rocks in water, 2000—3000 ft, 19 Feb 19HI05. Gentry 5691holotype: MICH digital image!;
isotypes: ARIZ-2 sheets!, MO!, PH!). The physiography eegetation in the region of the
type locality ofMimulus pennelli{Sierra Tacuichamona) were described in detail by r@ent
(1946).

Perennial, rhizomatous, often mat-forming; stems, peicehlyces, and leaf surfaces
moderately to densely villous with vitreous, multicellul@attened hairs mostly 1-3 mm long with
minute, dark-colored gland at the tip of eacdtems ascending-erect to decubent-ascending, 10-30
cm, rooting at proximal nodes, finely villosulous-glandulardensely villous-glandular.L eaves
mostly cauline, blades orbicular to suborbicular, broadlyevat depressed-ovate, mostly 5-15(-30)
mm x 6—17(-35) mm, largest at the base or near midstem, dyadualightly reduced in size up to
uppermost nodes, moderately to densely villous on both surfpedamal sharply cuneate to a
petiolar base 1-5(—10) mm, distal becoming sessile, primariipgbaly 5-veined with secondary
reticulum evident, margins shallowly and regularly dentat dentate-serrate with 3—6(—10) thick,
mucronate-tipped teeth per side, apices mostly roundeldwers 2—6, mostly at distal nodes.
Fruiting pedicels 15-25 mm, spreading-ascendingd=ruiting calyces ovoid, 6—8 mm, closing,
nodding lobes 5, triangular-acute, the upper ca. 1-2 times loGgenllas yellow, red-spotted, tube-
throats funnelform, 6-8 mm, exserted 2-3 mm beyond calyx mdigim,bilabiate, expanded 6—8
mm (pressed).Plesiogamous; anther pairand stigma at essentially the same lev@apsules ca. 3
mm.

Flowering Jan—May. Wet places in canyons, cliff facesks in water, flood plains, riparian
forest, oak forest; 300—1500 m. Mexico (Sinaloa, Sondviayp 25.

Additional collections examined. MEXICO. Sinaloa. [Mpio. Badiraguato], Puerto a
Tamiapa, moist bank in canyon bottom, oak forest, 4500 ft,ay 0P40,Gentry 5866a(ARIZ).
Sonora. Arroyo Guajaray, Cajon del Ardilla, growing in wet pacear mouth of canyon in riparian
forest withEupatorium collinumHeliocarpus Celtis iguaneaMontanoa rosei375 m, 15 Mar 1994,
Fishbein et al. 1569ARI1Z); Los Conejos, Rio Mayo, Saluchi W, small ammpgrowing in rocks out
of which water seeping, 25 Oct 19%3entry 1111(ARIZ); 10 mi W of Nuri by old road to Texopaco,
on small cliff above perennial stream, 24 Mar 19@&sldberg s.n.(ARIZ); 5 km SW of Santa
Barbara by road, at the entrance to a cave in El&abtrcanyon, 1000 m, 16 Mar 199@artin s.n.
(ARIZ); ca. 5 km S of Santa Barbara, cave next to Mesdonda, 900 m, 14 May 199@artin s.n.
(ARIZ); 1 mi N of Nuri, flood plain of the Rio Nuri, in sd in recent flood channel, 25 Mar 1975,
Spaulding 75-3-41ARIZ); below the village of Guajaray on Arroyo Guajaray Bm (by air) WNW
of jct with Rio Mayo, tropical deciduous forest in rocityeam canyon, 270 m, in cobbles near stream,
19 Mar 1993VanDevender 93-47@ARI1Z); ca. 1 km (by air) NW of Yecora, along Rio Yeap1530
m, in moist soil or recently dried rocky stream b&tidun 1999Van Devender 99-18(ARIZ).

Among the species of se&imiolg Erythranthe pennelliis distinctive in its combination of
decumbent stems rooting at the nodes and forming matsatstiglandular to villosulous-glandular
or villous-glandular vestiture of vitreous, flattened saiorbicular to broadly ovate leaves with
regularly dentate margins and short petioles, consisténibped calyces with middle lobes often
reduced in size, and small corollas and autogamoulkszgeron.

In its habit, leaf morphology, and geograpBgythranthe pennelliis most similar toE.
pallens and E. calciphila moreso toE. calciphila in its glandular vestiture and small corollas
(autogamous). It is distinct frof. calciphilain its mostly decumbent stems with adventitious roots,
deciduous basal leaves, and consistently 5-lobed calyces.
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38. ERYTHRANTHE CALCIPHILA (Gentry) Nesom, Phytoneuron 2012-40: 43. 201Rlimulus
calciphilus Gentry, Madrofio 9: 2. 1947TypPeE: MEXICO. Sinaloa. Sierra Surotato, Los
Pucheros, pine-oak-madrono, openly forested slope, 5500—650Rdtecas pefiasco, shady
slope, 17-24 Mar 194%].S. Gentry 721 Tholotype: MICH digital image!; isotypes: ARIZ!,
F digital image!, PH!).

Mimulus minutiflorusVickery, Madrofio 44: 392. 1997TypPe: MEXICO. Durango. Km 165.5 on
Mexico Hwy 40, in ephemerally moist, sunny areas in the fairest, 2220 m, 12 May 1976,
R.K. Vickery, Jr. 2901Vickery culture no. 12,218] (holotype: UT!; isotypes: CASitil
image!, GH, MICH digital image!, MO! digital image!, SR§ UC!, UT!). Voucher fom =
32. Types distributed by Vickery were from greenhouse-growmtgldat were rooting at
lower nodes -- atypical in nature but seen in a few otHi&ctions besides the type.

Annual, usually fibrous-rooted, without rhizomes or stolostems, pedicels, and calyces
minutely stipitate-glandularStems usually erect, sometimes decumbent-ascending, 4-30 cny, rarel
rooting at proximal nodes, delicately villosulous-glandular altvegwhole length.L eaves basal and
cauline, all petiolate, palmately 3(-5)-veined, blades orbiaate to oblong-ovate, 7-28 mm x 5-
22 mm, margins shallowly dentate to denticulate with 3—h teer side, apices rounded to obtuse,
base truncate to shallowly cuneate; petioles 1-3 mm, caufidedklightly or hardly reduced in size
from the basal but becoming subsessile to sessile (1-3 paasilofe leaves), surfaces villous with
thin-walled, vitreous, eglandular or minutely gland-tipp@atdy commonly also minutely stipitate-
glandular. Flowers 1-6(—10), axillary at all nodesFruiting pedicels 15-30(-55) mm, sometimes
minutely hirtellous and minutely stipitate-glandular, sames short glandular-villous.Fruiting
calyx ovoid, 5—6 mm in flower, 6—~10 mm in fruit, thin, usually 3(-5)-nerwosing, nodding ca. 90°
at maturity, lobes usually 3 or 3 and 5 on the same pldnthen with the 2 interpolated lobes much
smaller than the lower pairtCorollas light yellow, red-spotted, tube-throats narrowly funnetipb—

7 mm, exserted 1-2 mm beyond calyx margin, limb barely btbexpanded 2—-4 mmStyles
glabrous. Plesiogamous; anther pairsand stigma at essentially the same lev@apsules 2—4 mm,
stipitate, included. r2= 30, 32. Figs. 12, 13.

Flowering Mar—Sep(—Nov). Rocky knobs, moist boulders, wet faoés, road cuts, seepage,
springs, usually in pine or pine-oak woods; 1800—-2500 m; Arizonajcel€¢&hihuahua, Durango,
Sinaloa, Sonora). Map 25.

Additional collections examined.USA. Arizona. Cochise Ca. Mule Mts., Bisbee, wet
places, Apr 1909Goodding 52(ARIZ); Huachuca Mts., Glance Canyon, moist spot under rock
ledges, 29 Sep 194%Goodding 874-49ARIZ); Bisbee, in creeks, Apr 190%arris 21 (ARIZ);
Chiricahua Mts., Cave Creek Canyon, 22 Sep 18@8rison et al. 6186ARIZ); Chiricahua Mts.,
Coronado Natl. Forest, 1/8 mi W of Rustler Park Rangatidt along Bootlegger Trail (USFS Trall
257) to Long Park, on moist rock faces of granite bouldenstirmal water supply from seepage,
nearly total shade oPinus ponderosaassoc. flora of Douglas fir, gambel oak, asp®alvia
Artemisig SenecipBromus 8400 ft, 11 Sep 1988Yard 86-062voucher for chromosome countrof
= 15 (MO). MEXICO. Chihuahua. Cerro Quicorichi, Rio Mayo, riparian, on moist rocks \&bo
water, 6000 ft, 6 Oct 193%entry 1941(ARIZ); canyon E of Hidalgo del Parral, seepage at édot
dam, 12 Nov 1957Knobloch 749LL); Mpio. Temosachi, Nabogame, pine-o@kpressus arizonica
forest, 1800 m, 21 Mar 198Baferriere 1394(TEX); Mpio. Guadalupe y Calvo, meadow on S side
of village of Turuachi, 0.4 mi NW of bridge crossing in Tutia SW of Rio Verde 46 mi SW of El
Vergel, area of pine and scattered oaks, 22 Aug 10BBonald & Nesom2526 (TEX); Sierra
Obscura, 1 mi W of Rancho El Oso, 2000 m, 26 Mar 188%tin s.n.(ARIZ); 49.9 mi SW of El
Vergel on Hwy 24, in Turuachi Canyon, 0.7 mi S of bridg&wuachi, area of oak-pine, base of N-
facing slope/seepage area, scattered on verticalpaleface of road cut below seepage area, 2200 m,
24 Aug 1984Nesom & Lewis 514(TEX); Santa Rosa, 30 May 19@@ennington 25TEX); Sierra
Madre, springy places, 29 Sep 188Tingle 1347(ND-Greene); Mpio. Ocampo, 8 mi toward San
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Juanito from jct of Tomochic-Yepachic road, 7 mi NW of Ya@uisteep N slope, igneous, with
Quercus sideroxylaQ. rugosa doug fir, ca. 8000 ft, 27 Apr 1985pellenberg et al. 806(NMC);
Mpio. Ocampo, ca. 1 km W of W boundary of Parque Nacioaakt@da de Basaseachic, 21 km from
the Cahuisori-Ocampo road on the road to Candamei@akidObelow Cruz Verde at the crossing of
the Rio Candameria, ca. 1.6 air mi N of Candamefiangflatanus Acacig 965 m, two plants only
on a sand bar, 25 May 19%pellenberg & Miller 1206ZNMC); Mpio. Ocampo, ca. 1 km W of W
boundary of Parque Nacional Cascada de Basaseachic, frbrknthe Cahuisori-Ocampo road on
the road to Candamerfia, 0.3 km below Cruz Verde, steepc®tifcanyon at the top of Barranca
Composante, oaks, 1900 m, in seep in cleft in rock, 23 Sep $p8Henberg et al. 1213BMC); 18

air km SSE of Cuahtemoc, above Cuisuiriachic at mine, oBufa, vertical rock face, among wet
moss, 6800 ft, 14 Apr 1984pellenberg & Soreng 770ANMC); Sierra La Brena, 13 mi SW of
Altamirano, just W of Los Azules on high rocky knob in piné-@&odland, 7200-7400 ft, 26 Sep
1998,Spencer & Atwood 244 (TEX); Mpio. Ocampo, road to Candamefia, 5 km before @erde,
open, rocky, NE-facing slope, 6000 ft, 23 Sep 19®8sen s.n(NMC); 5 mi SE of Colonia Garcia,
12 Sep 1899, Tlownsend & Barbdr324 (ND-Greene); 20 mi SW of Chuichupa, 31 Aug 1899,
[Townsend & Barbér388 (ND-Greene). Durango. 25 km E of El Palmito, along highway, steep
moist cliff, ca. 2300 m, Mar 196Breedlove 7231Vickery cult. 7169, voucher fan = "32, 48,
64 (SRSC, UC); Santiago Papasquiaro and vicinity, Apr Amg 1896,Palmer 55(UC); 111 road
mi N of Santiago Papasquiaro on road to Topia, 5 nof\@ienega Nuestra Senora, steep, rocky W
face, of mesic canyon bottom next to stream, pine-fir-oak-on@djuniper woods, 2420 m, on mossy
rock, 18 Sep 1892Spellenberg & Zimmerman 674NMC); KM 165.5 on Mex Hwy 40, in
ephemerally moist sunny areas in the pine forest, 2220 m,a}218176,Vickery 2901 cult. 12,218,
greenhouse grown, voucher for n = 32 (UC); 2 km W of Los 8andwy 40 at KM 165.5, in moss
all over the wet cliffs, 7550 ft, 12 May 19Mickery[2907], field-collected (UC-2 sheets)Sinaloa.
Along Hwy 40, 1.5-3 mi below El Palmito , ca. 45 mi NE of Cad@and ca. 3 mi S of the Durango
state line, locally common beside a seep, 6400 ft, 30 Dec $888ers et al. 446@AR1Z). Sonor a.
Sierra de los Ajos, W-facing slope, spring at head@fa del Packard, 2300 m, 10 Oct 198&lger

et al. 92-893(ARI1Z); Mesa El Campanero, along road between Puertla d&ruz and microwave
station, ca. 0.4 mi N of microwave tower, 2100 m, seepda of cliff in pine-oak forest, 9 Sep 1995,
Fishbein et al. 2603ARIZ); Mesa ElI Campanero W of Yecora, headwater&loReparo (Yaqui
River), fir-Cupressudlinusravine, 2100 m, 2 Jul 199®lartin & Barber s.n.(ARIZ).
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Figure 16. Erythranthe calciphilaSpencer & Atwood244 from northwestern Chihuahua.
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Erythranthe calciphilais recognized by its annual duration (fibrous-rooted), srergct
stems with few, even-sized leaves (the basal oftenspang, delicate stipitate-glandular vestiture, 3-
lobed calyces relatively large in fruit, and very dneakollas with autogamous fertilization. Plants
rarely root at proximal nodes — an example from Sierra @Wbs€hihuahuaMartin s.n) has the
basal portion of the stem rooting at nodes; these plamt$alse lateral calyx lobes more prominently
developed than characteristic for the species.

Figure 18. Erythranthecalciphilain natural habitat. Photo by Mark Egger, used by paions
Sinaloa, Mexico, along Mex. Hwy 40, below (and W of) El Rdpon barranca cliffs, 1 Sep 1997.

39. ERYTHRANTHE VISIBILIS Nesom,sp. nov. TYPE. MEXICO. Michoacan. Vicinity of Morelia,
Cerros San Miguel, 2200 m, Dec 19@),Arsene 531¢holotype: MO). Figure 19.

Distinct among species of se&imiola in its combination of terrestrial habitat, prostrate
stems rooting at the nodes, small, villosulous-glandelaves, glandular pedicels, tendency for 3-
lobed calyces, and tiny, autogamous flowers on shortglsdi

Annual (probably; basal parts not observed), mat-formir&ems procumbent, 2—10 cm,
rooting at the nodes, glabrousLeaves drying very thin and translucent, cauline, petiolate to
subpetiolate, petioles 1-3 mm, blades ovate or ovate-elliptiegressed-ovate, 5-14 mm x 5-14 mm,
palmately 3-5-veined, adaxial surfaces sparsely to modematbbrulous with vitreous, thin-walled,
gland-tipped hairs ca. 0.2-0.8 mm, not punctate, margins taebéa barely mucronulate or
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shallowly but sharply dentate-serrate, 3-5 teeth per afegs obtuse to rounded, bases cuneate to
subcordate.Flowers 1-3, apparently mostly at distal nodd=uiting pedicels 4-11 mm, minutely
stipitate-glandular with hairs ca. 0.1 mrRruiting calyces broadly obovate-campanulate, 4-6 mm,
variably closing or not at all, nodding, lobes 3-5, the middiemetimes much reduced, upper lobe
longest. Corollas yellow, apparently without red markings, tube-throats cyimdca. 5-6 mm,
barely exserted if at all beyond the calyx margiRlesiogamous, anther pairsand stigma at
essentially the same leveCapsules 2—3 mm, included.

Known only from the type collection and one other from the daoaity. Map 24.

Additional collection examined.MEXICO. Michoacan. Vicinity of Morelia, Cerros San
Miguel, 2200 m, 10 Feb 1912rsene 993§MO).
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Figure 19. Erythranthe visibilistype collection. Insets contrast mature calyx morpholdgged vs.
open.

The epithet is an affirmation of the existence of theaets, despite their diminishingly small
size and delicate aspedtrythranthe visibilishas the smallest flowers of any species in &intiola
The two collections cited here were annotated by A.tanGand by F.W. Pennell as "Mimulus
glabrata var. jamesii" (that entity identified here Exgthranthe geyeji Habitat information is
lacking for the collections but the plants are prostrate matiforming and in a terrestrial habit,
growing intermixed with two species of delicate mossie Talyces are variably 5-lobed to 3-lobed,
sometimes with reduced middle lobes (thus tending towaabhe&d) and the throat also is variable
from closed to open, the two lower lobes turning shauplyard or not (Fig. 19).

Erythranthe visibilisis a member of the primarily Mexicdh madrensigroup, particularly
in view of the calyx morphology, relatively reduced size] gaography. The range Bf madrensis
reaches Michoacan (Map 23) and depauperate plants of thaesspacely may approach the
approximate small size d&. visibilis but nowhere in the range & madrensidoes it produce
glandular pedicels or leaves, which are characteristc wofsibilis
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Erythranthe glabrata

Map 1. Distribution of Erythranthe glabrata.

Erythranthe geyeri . ..
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Map 2. Distribution of Erythranthe geyeri in Mexico.
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Map 3. Distribution of Erythranthe inamoena, E. geyeri in the USA, and E. michiganensis. Hollow
symbols are records from literature. Missouri distribution records for E. geyeri added from Weber et

al. (2000).
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Map 6. Distribution of Erythranthe minor. Symbols without dots are records from literature.



Map 7. Distribution of Erythranthe utahensis and E. corallina.
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Map 8. Chromosome counts reported from the USA for plants identified as Mimulus guttatus. Open
circlesarediploid; dotted blue circles aretetraploid, Overlapping symbolsin Mohave Co., Arizona,
and Kane Co., Utah, denote single populations with both ploidy levels. Tetraploids also are reported
from Canadian coastal localities (British Columbia) and Alaska. Seetext for further comments.
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Map 9. Distribution of Erythranthe guttata (in the sense of the present study) in the USA and
Mexico. The complete distributionin Mexico is shown.
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Map 12. Erythranthe brevinasutaand E. lagunensis.
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Map 13. Distribution of Erythranthe unimaculata.
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Map 14. Distribution of Erythranthe decora and E. scouleri.
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Map 15. Distribution of Erythranthe arvensis, E. brachystylis, and E. hallii. Study of herbariain
Oregon and Washington (under-represented in the current study) may show that E. arvensisis more
common in that region.
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Map 16. Distribution of Erythranthe cordata.
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Map 18. Distribution of Erythranthe laciniata, E. glaucescens, and E. nudata.

Erythranthe pardalis

T e 3

R

Map 19. Distribution of Erythranthe pardalis. Map 20. Distribution of Erythranthe marmorata.
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Map 21. Distribution of Erythranthe nasuta.
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Map 23. Distribution of Erythranthe parvula and E. chinatiensis.
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* Erythranthe visibilis
® Erythranthe madrensis
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Map 25. Distribution of Erythranthe calciphila and E. pennellii. Inthe USA, E. calciphila occursin
the Chiricahua, Dragoon, and Huachuca Mountains of Cochise Co., Arizona.
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