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ABSTRACT

A revised taxonomic classification of Phrymaceae dowsptxies level is presented, based
on molecular-phylogenetic and morpho-taxonomic studies, settiagr&dork for ongoing work. In
the concept adopted, the family includes $B8cies divided into 13 genera. All species as currently
understood are listed and assigned to genera and sections imhigeveral cases have new
circumscriptions requiring many new combinations. Fouinmkades are recognized. CladeAn
Asian-African-Australasian-centered clade of 7 genglimulusL. sensu stricto (7 species) of North
America, Asia to Africa, and Australasia is sisteran Australian-centered group that comprises
Elacholoma(2 species)Glossostigmd5 species)Microcarpaea(2 species)Peplidium(4 species),
Uvedalia (2 species) and a new monotypic geiinyridia, described here. The remaining three
clades are largely American, with a few east Asiarcisge Clade BMonotypic Phrymaforms its
own clade. _Clade (Hemichaena5 species)Mimetanthe(1 species), an®iplacus (46 species).
Clade D Leucocarpugl species) anBrythranthe(111 species). A new infrageneric classification is
constructed for the two largest generaDiplacuswith six sections, anetrythranthewith 12. The
sessile to subsessile flowers and parietal placentatiddipddcus distinguish it fromErythranthe
which has long-pedicellate flowers and axile placentatiDescriptions are provided for all
inframilial, generic, and infrageneric taxa and full synonyn@eable a comparison with previous
classifications.

KEY WORDS: Mimulus Uvedalig Microcarpaea Elacholoma Peplidium GlossostigmaThyridia,
Diplacus Erythranthe Mimetanthe Hemichaena Leucocarpus Phrymag Phrymaceae, Mazaceae,
sections, typification
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TAXONOMIC SUMMARY

Mimulus L. sensu stricto includes only two primarily easternthlgkmerican speciedyl.
ringens L. (the type) andM. alatus Sol. ex Ait., and five species from Asia and the Southern
HemisphereM. gracilis R. Br. (here confined to Australidy. strictusBenth. (resurrected for Old
World plants previously identified mostly & gracilis), M. madagascariensiBenth.,M. aquatilis
A.R. Bean, andW. orbicularis Wall. ex Benth. The sister clade is Australian-ceadeincluding the
long-recognized generdlacholomaF.Muell. & Tate (2 nhamed species, one formaévy prostratus
Benth.),GlossostigmaVNight & Arn. (5 species)MicrocarpaeaR. Br. (2 speciesPeplidiumDelile
(4 species)UvedaliaR. Br. (2 species, removed from traditiodMimulug, and monotypid hyridia
W.R. Barker & Beardsleygen. nov. (typdl. repensformerly Mimulus repensR. Br.). Monotypic
Phrymal. forms its own clade. The remaining two clades argelg American, with a few east
Asian species: one includé¢emichaenaBenth. (5 speciesMimetantheGreene (1 species), and
Diplacus Nutt. (46 species); the other includiesucocarpusD. Don (1 species), anBrythranthe
Spach (111 named species)Diplacus includes species segregated by A.L. Grant as subg.
Schizoplacusand by Nuttall, Bentham, Greene, and others as the g@melacus and Eunanus
Mimetanthewas recognized as a monotypic section by Bentham and>fsaand then at generic
rank by Greene in 1886Erythranthecomprises species mostly segregated by A.L. Grasubg.
Synplacusincluding the group of species closely related to the,&. cardinalis(sect.Erythranthg.
In a sister relationship t&rythrantheis the monotypic genukeucocarpus sister toDiplacus is
Mimetanthe and sister to that pair ldemichaena Sister to the combinddemichaenaMimetanthe
DiplacusandLeucocarpusErythrantheclade isPhryma Diplacusis divided into 6 sections (types in
parenthesis): (1) secErimimimulus G.L. Nesom & N.S. Fraga, sect. no®. (parryi), (2) sect.
Eunanus (Benth.) G.L. Nesom & N.S. Fraga, comb. ndV. flanug, (3) sect.Pseudoenoe (A.L.
Grant) G.L. Nesom & N.S. Fraga, comb. ndv. pictug, (4) sect.Oenoe (A. Gray) G.L. Nesom &
N.S. Fraga, comb. novD( tricolor), (5) sect.Cleisanthus (J.T. Howell) G.L. Nesom & N.S. Fraga,
comb. nov. D. douglasi), and (6) sectDiplacus (D. aurantiacu¥. Erythrantheis divided into 12
sections (types in parenthesiByythrantheis divided into 12 sections (types in parenthesis): (1) sec
Achlyopitheca G.L. Nesom & N.S. Fraga, sect. nof. {nconspicud, (2) sect.Paradantha (A.L.
Grant) G.L. Nesom & N.S. Fraga, comb. nde. (ubellg), (3) sectMonantha G.L. Nesom & N.S.
Fraga, sect. novE( primuloide$, (4) sectMonimanthe (Pennell) G.L. Nesom & N.S. Fraga, comb.
nov. E. brewer), (5) sect.Erythranthe(E. cardinalig), (6) sectAlsnimimulus G.L. Nesom & N.S.
Fraga, sect. nov.E( alsinoidey (7) sect.Sinopitheca G.L. Nesom & N.S. Fraga, sect. no. (
sessilifolig, (8) sect.Simigemma G.L. Nesom & N.S. Fraga, sect. no&. (gemmiparg (9) sect.
Mimulasia G.L. Nesom & N.S. Fraga, sect. nok. ¢enellg, (10) sectMimulosma G.L. Nesom &
N.S. Fraga, sect. novE(moschaty (11) sect.Exigua G.L. Nesom & N.S. Fraga, sect. not. (
exigug, and (12) sectSimiola (Greene) G.L. Nesom & N.S. Fraga, comb. ndw. @uttatg.
Lectotypes are designated fidiimulus subg.SynplacusErythranthesect.Paradantha Erythranthe
sect.Simiolg and four unranked but validly published species groups naypnBeéntham: &Erecti, 8
Prostrati, § Speciosiand 8Teneri

Recent molecular-phylogenetic studies have greatly alteredeptsnof families of the
traditional Scrophulariaceae (e.g., Olmstead and ReE?85; Oxelman et al. 2005; Tank et al. 2006;
Beardsley & Olmstead 2002; Beardsley et al. 2004; Beardslgarker 2005). Surprisingly,
Mimulus L. sensu lato is indicated to be closely relatechtorhonotypic genuBhrymal., which
usually has been placed in Verbenaceae or Lamiacgpe\hipple 1972). Also closely related to
Phryma and Mimulus are the American genetdemichaenaBenth., LeucocarpusD. Don, and a
group of small Australian-centered gendedacholomaF. Muell. & Tate,Glossostigmawight &
Arn., MicrocarpaeaR. Br. andPeplidium Delile. The correct family name for this group of 188



Barker, Nesom, Beardsley, and Fraga: Taxonomic conspectus of Phrymaceae 3

species is Phrymaceae (see below). Recent phylogenetiesshadie centered on Phrymaceae and its
close relatives (Beardsley & Olmstead 2002; Beardslay. 2004; Beardsley & Barker 2005).

The study by Beardsley et al. (2004) included about 105 speeiesre maintained in the
current account and provides a useful guide toward understathgirigxonomy and systematics of
AmericanMimulussensu lato. It strongly supports the hypothesis thadvadly conceivedimulus
is not monophyletic. Beardsley and Barker (2005) concentrategbroviding a phylogenetic
hypothesis for the Australian species, confirming Bark@282, 1986) view that the highly modified
semiaquatic Australian-centered genera had close ard&ips with Mimulus in the Mimulinae
(Wettstein 1891) or Mimuleae (Bentham & Hooker 1876) of thdittoanal Scrophulariacea&o that
time these genera had been placed with other genera @f appatics or semi-aquatics in the
Gratioleae (Bentham & Hooker 1876) or in subtrib. Limoselliohthe Gratioleae (Wettstein 1891);
they were not listed close tMimulus, Phrymaand Mazus Lour., reflecting their obscure
relationships. More recently, Fischer (2004) resurrected Trib. Microceepa Mig. (as
“Microcarpeae”) for such small, often aquatic or semueatic plant groups of “uncertain placement in
Digitaloideae” (as “Digitalioideae™).

The generéazusLour. (ca. 25-30 species) ahdnceal.D. Hook. & T. Thomson (2 species)
were weakly supported as forming a clade sistévlitnulus sensu lato in Beardsley and Olmstead
(2002) and were tentatively included in the Phrymaceaeattik of subfamily ("Mazoideae" ined.).
Later studies have placed these two genera apart froomBbeae sensu stricto (Oxelman et al. 2005;
Albach et al. 2009; Schéaferhoff et al. 2010) and essentighged that the family is most
appropriately constituted as treated here. Mazaceaepvadormally described (Reveal 2011), is
available to include botiMazus and Lancea Plants of the latter two genera, however, have
bilamellate, sensitive stigmas like the Phrymaceae anédRe brief description of Mazaceae does
not distinguish it morphologically from Phrymaceae. We anmable to find apomorphies to
distinguish Phrymaceae, but it seems likely that furtherphwogical study will corroborate the
distinction between Mazaceae and Phrymaceae. The brpagegenetic patterns underlying the
taxonomy of the present treatment are derived primarily frastecular analyses, as also apparently
with Reveal's implicit assumption.

Phylogenetic r elationships within Phrymaceae

Molecular-phylogenetic studies in the Phrymaceae over thddaade, notably by Beardsley
and Olmstead (2002), Beardsley et al. (2004), and BearasteBarker (2005), are summarized in a
phylogeny of the family shown in Figure 1. This diagram shthas$ species of Phrymaceae are
divided into four major clades, denoted as Clade A, thestralasian-Old World lineage,” Clade B,
the monotypid®hrymay(its phylogenetic position not well-resolved), and Clades CDgrabnstituting
an “American-Asian lineage.” The phylogenetic diagram i®tas a subset of species in most taxa.
To complete a comprehensive taxonomic account of the faradigitional taxa have been
interpolated based on morphological features. We note umelgrenhera and infrageneric taxa where
there are doubts about traditional infrageneric placemesypetfies.

The "Australasian-Old World lineage" includes 23 nameetigs (with about 17 yet to be
named; Table 1) from Australia, New Zealand, southea#isia, eastern North America, India,
Madagascar, and South Africa. In the earliest divesgevithin this lineageMimulussensu stricto,
based on DNA sequences from the tifperingens M. alatusandM. gracilis is sister to a lineage
that includes Australian-centered genera. The six generathase:Elacholoma Glossostigma
Microcarpaea andPeplidium which have long been recognizeaid two groups that have been been
previously placed irMimulus in its traditionally broad circumscription — one of theseugs is
recognized here by the resurrected generic naveealiaR. Br., the other in the new gentibyridia
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Figure 1. Summary/hypothesis of phylogenetic relatippssof Phrymaceae essentially as defined by Oxelman
et al (2005), primarily from data from Beardsley et(2004) and Beardsley and Barker (2005), showing the
generic and infrageneric classification adopted heradellwith less than 50% bootstrap support are collapsed.
Thyridia has a 59% bootstrap value but that node was collapsed intribe consensus tree, so it

is collapsed here. Bolded branches indicate greater tfanb®otstrap support. The position Riirymais
based on a maximum likelihood tree inferred using comhiia¢al (Beardsley & Olmstead 2002); alternatively,
the ML tree resulting from the analysis of nrDNA ITS anidSEsequence data pladeéisrymaat the base of the
tree and sister to the remaining Phrymaceae. AeisdAtistralasian-Old World lineage, B-C-D the American-
Asian lineage. Genera are in bold italic and sectioneormal font. Sectional names Diplacus and
Erythrantheinclude those newly proposed here.
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The "American-Asian lineage" includes 165 species (Tabiefr) North, Central, and South
America, and southeast Asia. This lineage includeggevnera from Mexico and Central America —
(1) Hemichaenawhich is sister to the monotypic North Americatimetantheand a resurrected
North American genuBiplacus and (2)Leucocarpuswhich is sister to a group of North American
and Asian species here placed in a resurrected dgemtiwanthe These clades, designated Clade C
and Clade D, respectively in Figure 1, are interpretai®dndicating two distinct radiations of
Mimulussensu lato in western North America..

Phrymais divided between eastern North America and eastdm Adolecular data provide
two alternative relationships of the genus to the two mdgues. A maximum likelihood tree
inferred using combined data (Beardsley & Olmstead 2002¢pl& as sister to the "American-Asian
lineage.” Alternatively, the ML tree resulting from theadysis of nrDNA ITS and ETS sequence
data position®hrymaas sister to the remaining genera of Phrymaceae. wnofiés morphological
disparity, the latter position seems most probablePfalyma which could ultimately return to its
status as a monotypic family.

Taxonomic options

The phylogenetic placement Mlimulussensu stricto, separate from other species included in
Mimulus in North America, Central America, South AmericaydaSoutheast Asia, leads to
consideration of how the group might be best treated taxondyngzad nomenclaturally to provide
an informative and stable taxonomic framework. Four geneptions are outlined below,
accompanied by our evaluation of each. Relative meritsaxa@nomic approaches to the same
problem also have been discussed by Beardsley and OIn{2@@2) and Beardsley and Barker
(2005).

1. A phenetic, polyphyletic or paraphyletic approach, enablieigntion of current generic
circumscriptions with minimal name changes for species

Maintain the taxonomic and nomenclatural status quo, recagnMimulus either as
polyphyletic following the Grant’s (1924) broad circumscript@inthe genus, adopted also by later
authors (represented Bjimulus sensu strictoDiplacusand Erythranthein Fig. 1), or as biphyletic
(if LeucocarpusandHemichaenare incorporated withiMimulug.

We prefer to recognize monophyletic taxa, especially because the clades are strongly
supported by molecular data and most are morphologically distinctive. Where morphological
differences appear to be minimal (see notes below on Mimulus s. str. vs. Erythranthe), we
suspect that further study will provide better discrimination.

2. A phyletic approach with minimal species name changesmaly informative at generic level

Treat Phrymaceae as comprising the single gedimulus L. Uvedalig Thyridia,
Elacholomapartly, Hemichaena and Leucocarpusalready have names Mimulus This would
require fewer than 13 new combinations for species inraliest-centered genera and the one in
Phryma

Maximally enlarging Mimulus results in the loss of much useful information in the taxonomic
hierarchy that recognizes the Australian-centered genera as well as Phryma, Leucocarpus,
Hemichaena, Diplacus, Mimetanthe, and Erythranthe, each of which has apparent apomorphic
features that justify treatment at generic rank.

3. A phyletic approach, highly informative at generic levethwninimal species name changes
through conservation ®flimulusL. with a new type

Retaining Mimulus for a large number of species under this scenarioldvoequire
conserving the namdimulus L. with a different type species chosen from one of Wee American
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generic-level group®iplacus or Erythranthe This would enabldPhryma and the Australian-
centered genera to be maintained at generic level. Anaeve Cynorrhynchiumwould apply to the
species separated hereMisnulussensu stricto.

The least nomenclaturally disruptive course under this scemario maintain the 164
species (excludinghrymg of North America, Central America, South Americad &sia in a single
genus with the nam@imulus though it would require combining five genera in the Aozar-Asian
lineage recognized in the current account (Fig. 1) ikionulus requiring the exclusion of
LeucocarpusMimetantheandHemichaena This option was one suggested by Beardsley and Barker
(2005) and was the rationale for formally bringihgucocarpusand Hemichaenainto Mimulus
(Nesom 2011a). Grant (1924) already had included one d¢ieh@chaenaspecies withifMimulus
(as sectTropanthus.

A second alternative under this approach would be to maib&icocarpusMimetanthe
and Hemichaenaas well asDiplacus and Erythranthe as distinct genera. The nam@mulus L.
would be maintained for the larger grolpythranthe by conserving it with a new type chosen from
among those 111 species, where the few specigslimilus in the traditional sense that are
significant in horticulture and genetic studies belong, asudged below. About 35 further name
changes would be required for recognitionDpplacus as a distinct genus, but this would need to
happen whether or not the naMenulusis conserved.

This option requires use of a different name for the group of eight species currently treated as
Mimulus L, including M. ringens L. and M. alatus Ait., widespread species mostly in the
eastern USA, as well as for others of Asia and the Southern Hemisphere. The option that
prompts the fewest name changes at species rank submerges Hemichaena and Leucocarpus,
both of which are justifiably treated as distinct genera, as are Diplacus and Erythranthe.
Alternatively, by recognizing all American genera in the current account but conserving
Mimulus with a new type chosen from within Erythranthe, about 43 name changes still would
be required for recognition of Diplacus and to accomodate the species formerly of Mimulus
sensu stricto.

4. A phyletic approach highly informative at generic levehintng Mimuluswith its Linnaean type,
requiring many name changes for specieBipfacusandErythranthe

Treat Mimulus sensu stricto as seven species, maintaining the cyrreatognized
Australian-centered genera (adding the new monotypic geémgrédia and resurrectedvedalig and
the Asian-AmericarPhrymg Leucocarpus Mimetantheand Hemichaena Under this option the
remainder of the two American clades would be segregatedeneric rank. The resurrected
segregates Hrythranthe and Diplacug are two credible genera, immediately discernable by a
conspicuous feature of relative pedicel length (long-pddieels. short-pedicellate flowers), and
they have different placentation and modes of capsule debéscersSpecies oHemichaena
Mimetanthe Leucocarpus and some species of the two resurrected genera alreadyspecies
names in those genera, reflecting traditions of separdtiom Mimulus About 136 new
combinations are needed for American-Asian species; a smaher set of combinations is required
in Australasia.

This is the option followed here. It maximally incorporates and reflects phylogenetic
information now available from recent molecular studies, particularly the recognition of two
distinct major radiations in western North America and the relationship of the eastern USA
species to the Asian-African-Australasian lineage. This option is essentially similar to the
second alternative of option 3, but it requires more name changes (adding those necessary for
Erythranthe). While requiring the greatest number of name changes, option 4 is based on
simple priority and normal typification. It avoids a need to invoke conservation under the ICN,
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thus retaining the original Linnaean genus and species (Mimulus L., Mimulus ringens L.) in
their original conception, without the necessity of making new combinations in
Cynorrhynchium J. Mitchell for M. ringens and others of Mimulus L. sensu stricto described
by Bentham, Aiton, and Robert Brown. It also avoids the peculiar situation of recognizing one
of the major groups of western American species (Diplacus) by a segregate name while
maintaining the other group (Erythranthe) as Mimulus. Not required is a wait of six years for a
formal decision on conservation by the IBC.

In relation to our decision to maintaMimulus as a small genus, we note that a recent
proposal (O'Kane et al. 1999) to conserve the riaasquerella88 species) for the genus formed by
the merger ofLesquerellawith the olderPhysaria (22 species) was rejected (Brummitt 2000).
Eupatoriumhas been reduced from a huge genus (ca. 800 species)dioatmoeit 40 species (King &
Robinson 1987), with a number of the segregates considdaatdy than the remainirigupatorium
sensu stricto. On the other hand, names were recams$eived foilCentaurea(Greuter et al. 2001;
Brummitt 2004) andicacia (Orchard & Maslin 2005; Brummitt 2004; Luckow et al. 2005; McNeil
et al. 2011) — but these involved potential name changes id B0atimes more species than is the
case in theMimulus example. Decisions oAcacia at two international congresses were made
narrowly, and the controversy is not over, perhaps not evéedsébmith & Figuieredo2011,;
Brummitt 2011; Turland 2011). Where endorsement is sought &orgahng long-established names
primarily on the grounds of reduced number of nomenclatirahges, future IBC nomenclatural
sessions may not be so much in agreement with the nomeatleammittee's recommendations.

Other rationale for conservingimulus with a new type is not so strong. While popular
horticultural species known adimulusappear exclusively to belong to American-centered generic
elements that do not include the generic type, they &tvedy few in number. IrErythranthe they
include the subshrublfy. cardinalis herbaceoug&. guttata and the South Americdh luteaandE.
cupreg and inDiplacus D. bigeloviiand the woodyD. aurantiacusand D. puniceusof sect.
Diplacug. Genetic studies have focused intensely on speciégybiiranthe but relatively few
species are involved -E. cardinalisandE. lewisii of sect.ErythrantheandE. guttataandE. nasuta
plus a few others of se@imiola

Taxonomic comparisons and synonymy

Selected taxonomic works dealing at a family level othwthe genusMimulus are
summarized in Table 1, but detailed comparison of claagdits is set out in the synonymies and
misapplications presented in the Appendix to the taxonomiartezdt Synonymies are confined to
key publications for each group. Thompson (2005) gives a complete syywéoniplacus Details
of synonymy for much oErythrantheare presented in studies published simultaneously with the
present one (Nesom) and submitted (Fraga). Revisions pregress in the Australasian-Old World
lineage (Barker).

Summary of current classification compared with those of the past

Circumscription of some genera recognized in this study hasdoesistent for more than
150 years, namelilicrocarpaea Peplidium GlossostigmaPhrymg Mimetanthe andLeucocarpus
(see Table 1). These long perceived distinctions, confibmgedolecular data, are maintained in our
classification.

Mimuluspreviously has been defined with an alternatively namwowroad circumscription,
but it has consistently includédimulussensu stricto (in the sense adopted here) and the Aassaral
Thyridia, Uvedalig andElacholoma prostrata Erythrantheof Asia and the Americas has also been
previously consistently placed Mimulus apart from Greene’s (1885) inclusion of some species in
Eunanus This group (ouErythranthg is Grant’s (1924) subgen@ynplacuof Mimulus
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Our classification diverges most radically in the twogést genera,Diplacus and
Erythranthe Diplacushas been subject to varied interpretations, ranging fromfeageneric group
within Mimulus to 2—-4 groups sometimes recognized within a brodtlevulus at other times in
major part recognized as three genera — a narrdweulus Diplacus and EunanusBenth.
Diplacuscorresponds largely to Grant’'s (1924) subgeBcisizoplacusf Mimulus Erythranthehas
generally been narrowly circumscribed as the group obtim red-flowered species including
Mimulus cardinalisand its close relatives.

Hemichaenahistorically has been poorly known and sometimes includédimulus The
genusBerendtiellawas merged with it by Thieret (1972b). Apart fr@arendtiella only two other
genera described in the past 150 years are not recognizedheamusBenth. (1846) in its original
concept only, which is our section of that namBiplacus andTricholomaBenth., here merged into
Glossostigma

At a family levelPhrymaandElacholomahave been doubtfully placed since their discovery.
The relationship ofPhryma with Mimulus in the Scrophulariaceae was established by recent
molecular study (Beardsley & Olmstead 2002), thalatholomawith the work of Barker (1982).

In terms of tribal placements of genera in Scrophulaa@ddimulus and its sometimes
recognized generic relativédvedalia Mimetanthe Diplacus andEunanushave been consistently
placed in the tribe Mimuleae (or Gratioleae subtribe Minad). The generaMicrocarpaea
Peplidium and Glossostigmawere traditionally separated tribally in the Scrophutze@e in the
Limoselleae (or Gratioleae subtrib. Limosellinae), epository for often small semi-aquatics of
obscure relationships, until the work of Barker (1982ucocarpusandHemichaenavere generally
placed in the tribe Cheloneae until the work of Grant (1924).

Rank and typification of genera and sections

Several species groups at sectional raridimulushave been recognized in previous studies
(e.g., Grant 1924; Pennell 1947; Vickery 1966a, 1966b, 1969, 1974, 1997; Bedff}3e Beardsley
et al. 2004; Thompson 2005; Whittall et al. 2006) and are clagiffed. Some sections have been
named but never typified and are provided here with lectaty@sme of the species groups are
provided here for the first time with formal names atiseal rank.

The 8 symbol was used for infrageneric groups in all tiyehistoric works dealt with here,
with varying clarity as to whether they had a consiséent specified rank. Infrageneric ranks were
not or rarely clearly specified in the works of thé"Xentury. These names of uncertain rank are
validly published under Rule 35.3 of the ICN and are availaldasionyms for their use with
specified rank.

Within Mimulus Bentham (1846) named four species groups using plural adgeptieeeded
by the § symbol. In the genekaaria (loc.cit., pp. 266—288) anderpestis(loc.cit., pp. 392—-401),
Bentham explicitly designated sections using substantives wming the same convention (the §
symbol and plural adjective), delineated subsidiary specagg that could justifiably be regarded
either as subsections or series. In the absence of carity which rank Bentham intended, the
names are lectotypified but maintained without rank.

Bentham and Hooker (1876) clearly specify that their growgye sections, but Gray (1876a,
1876b, 1884, 1886a, 1886b) and Greene (1885) rarely applied a rank/tren. they used a term it
was generally section and only in discusson. Gray usegetiresection in notes in his second
publication, and it was used by Lemmon in publishing Gray’s 8&imulastrum(Gray 1884), but
Gray (1886b) also used subgenera in discussion (deschbinglus as “Polymorphous, but better
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retained entire under five subgenera”). Greene indicagtdth infrageneric groups were sections in
discussion under only one of his gendtapanus Grant (1924) clearly and consistently applied the
ranks (subgenus and section) to each of her infragenericataamvention followed for example by
Pennell (1935, 1947, 1951) and made mandatory from 1953 (ICN Art. 35).

Species delimitation

The authors of this paper have adopted convergent approackpecies delimitation in
studies of various parts of the family, basing their dewcts on herbarium and field studies and
specimen sampling of variation within and between populatiadsoaservations of sympatric and
parapatric interactions among taxa.

The species oDiplacus have received recent detailed taxonomic study (McMinn 1951;
Beeks 1962; Ezell 1970; Waayers 1996; Tulig 2000; Tulig & Clark 2000; psom2005; Tulig &
Nesom 2012). WithinDiplacus sensu lato, the mostly shrubby or semi-shrubby entitied. (se
Diplacus or sometimes segregated as the separate @@plasus sensu stricto) clearly arose from
ancestors of annual duration. These entities havetbessied taxonomically in widely varying ways;
the concepts here are those of Tulig (2000; formally sumesby Tulig and Nesom (2012). Also
within Diplacus Eunanushas previously been segregrated as a genus but edtteate at sectional
rank.

Species concepts iBrythranthe have remained more controversial or poorly understood,
despite a treatment by Thompson (1993). The present oves/aseompanied by detailed studies of
theMimulus moschatualliance (sectMimulosma sensu Nesom 2012b), themulus guttatugroup
(sect. Simiolus Nesom 2012a), and thdimulus inconspicuugiroup (sectAchylopitheca Nesom
2012c). A detailed study of tidimulus palmeriineage Erythranthesect.Paradanthasensu stricto)
is being conducted by Fraga (2011 and in prep.).

For precise reference to species and species growgsamnomic treatments for the Flora of
North America North of Mexico (FNANM; Nesom with Fga and Tulig, in prep.) as well as in
further detailed studies in various species groups, theiesp ofDiplacus and Erythranthein the
classification presented here are divided into grougsptiraarily reflect the phylogenetic hypothesis
of Beardsley et al. (2004, Figs. 1/5 and 2/4). Speciesnobided in the molecular analysis are
interpolated in the classification on the basis of morphodbdeatures.

Pennell (1951) treated 107 speciesviimulus from the Pacific States, but other treatments,
particularly including those by Thompson (1993, 2005), have placedmber of earlier-accepted
taxa in synonymy, thus considerably reducing the number dafiespe Many recent studies of
evolutionary processes Mimulus however, emphasize that reproductive isolating mechamsays
sometimes evolve relatively quickly among populations (e.gt,eéval. 2007), and our own studies
have confirmed that recognition of conservative numbespefies in some groups do not accurately
represent the variation patterns Mfmulus sensu lato. In thélimulus palmerilineage (here as
Erythranthesect.Paradanthd (Fraga 2011 and in prep.), studies in field and lab shean that at
least five species remain to be described. InMheulus guttatuggroup (here a&rythranthesect.
Simiolg), theM. floribundusgroup (here a&rythranthesect.Mimulosma, and theM. inconspicuus
group (here ak&rythranthesect.Achlyopithec® narrower species concepts of earlier studies by E.L.
Greene, A.L. Grant, and F.W. Pennell have been coratémin some cases (Nesom 2012b, 2012a,
2012c).

A revision of the the Australasian-centered generaMintilussensu stricto (Barker in prep.)
will adopt the generic concepts in this paper and will reauibrmal description of species denoted
by informal phrase-names in Beardsley and Barker (2008hefr unnamed species, confirmation of
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generic placement, and erection of infrageneric taxa, phatig in Peplidium To date genera and
species have been described in a series of regionatatedigras and associated publications (Barker
1981, 1982, 1983, 1986, 1990, 1992a, 1992b; Barker & Harden 1992, 1999). Bean (199Fa2003)
also described single speciesMiicrocarpaeaand Mimulussensu stricto. The species numbers for
the Australasian-centered genera are those given in¢barawf Beardsley and Barker (2005).

Further work under way is investigating the basis of sicpmiti homoplasy in striking
synapomporphies of the seed surface and reduction of stidpes &nd anther cells (cf. Beardsley &
Barker 2005).

Ovary and fruit variation

The morphological distinction diemichaenaMimetanthe andDiplacuswithin Phrymaceae
is remarkable — parietal placentation in this lineagealécta) apparently is a specialization arising
directly from axile placentation characteristic of tlestrof the family (Fig. 2). These differences
were described by Grant (1924) and Thompson (2005) and confinreel Presumably the
development of parietal placentation has happened by (a)@ddtplacentae to lateral walls, (b)
loss of the septum, and (c) a shift in position of demise. In distinguishing betweé&mythranthe
andDiplacus the difference in placentation provides an easily obsemddinequivocal distinction.

In addition to the radical gynoecial modification in tBéplacus lineage, another has
occurred inPhrymg which has a unilocular ovary (pseudo-monomerous, 2-camepelith 1 carpel
reduced developmentally) with a single ovule with basalgitation.

Two of the three main variants are shown in Figure 2.

A. Placentation axile, placentae fused in the basabhdtfr the whole length, remaining fused in fruit
dehiscence; capsule dehiscent to base along outer sutwwth sutures.

B1. Placentation parietal, placentae separate (sometipggsessed but not fused), remaining attached to the
walls and spread apart in fruit dehiscence; capsule dehisiomg the distal half of the inner (upper) suture
to only distally along the outer (lower) suture.

B2. Placentation parietal, placentae fused and also nérgattached to the walls, not spread apart in fruit
dehiscence; capsule dehiscent along distal third of batinesut

C. Placentation basal; fruit indehiscent (achene).

Figure 2. Representative ovary cross-sections @hagratic) Phrymaceae, not includifpryma
Arrows mark locations of dehiscence in capsules. Acdri@mtion axile:Mimulus Thyridia,
Microcarpaea Uvedalig Peplidium Elacholoma Glossostigmal eucocarpusandErythranthe B1.
Placentation parietalHlemichaenaandDiplacus B2. Placentation parietal (placentae fused at least
proximally): Mimetanthe In Phryma the ovary is unilocular and placentation of the siruylele is
basal.
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Figure 3. Leaf venation in Phrymaceae.Mixed craspedodromous. (a) Phryma leptostachya.B. Weak
brochidodromous:. (b) Mimulus alatus(c) Mimulus ringens Examples are not at the same size scale.
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e

Figure 4. Leaf venation in Phrymacedsucamptodr omous: (d) Hemichaendruticosa (e) Leucocarpus
perfoliatus (f) Erythranthe bracteosaExamples are not at the same size scale.
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Figure 5. Leaf venation in Phrymacedasal to near-basal acrodromous:. (g) Erythranthe decora(j)
Erythranthe nelsonii(3-nerved). Suprabasal acr odromous to eucamptodr omous:. (h) Erythranthe dentata
(i) Erythranthe sinoalba Examples are not at the same size scale.
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L eaf venation

Leaf venation inPhryma (Fig. 3a) seems best describednésed craspedodromous (see
Hickey 1973 for terms and definitions). It does not appedbe closely matched by any other
Phrymaceae — rather it is more similar to the pattéten seen in mints and verbenas, where
Phrymahas traditionally been placed.

Venation is acrodromous in Erythranthe Diplacus and Mimetanthe and
eucamptodromous (with more numerous suprabasal secondary veins, thus amgpeamnate) in
Leucocarpusand Hemichaenaboth patterns with the secondary veins arching convergemntigrd
the apex and essentially remaining distinct their whole terigtrodromous variants inErythranthe
and Diplacus have veins all basal (thus appearing palmate, Fig. 4ejeduced to 1-nerved
(hyphodromous) or 3-nerved in species with smaller leaves and evéarger leaves, as in Fig. 4f.
When some veins tend to be suprabasal, venation appeary teeti@een palmate and subpinnate to
pinnate (Figs. 5g, h, i). Even in the largest and longestes, secondary veins usually remain
distinct, although an occasional connecting vein may develop.

The two North American species Bfimulus can be separated froBrythrantheand from
Southern Hemisphemdimulussensu stricto by theweak brochidodromous leaf venation (Fig. 3D,
c), with secondary veins weakly joining at the apicesseéms likely that this pattern is homologous
with the essentially acrodromous/eucamptodromous pattern foutie rest of the family (except
Phrym3.

Ecological ter minology

The family occupies substrates that are permanentlgoisatly, or briefly inundated in fresh
water. Aquaticindicates that the plant begins and largely completegatgycle in water. Semi-
aquaticis used here to mean that a plant occupies seasonafighemerally aquatic habitats but
persists on dried-out substrates where it completedatsycle. Terrestrial means that the plant is
not dependent on an initial submerged phase of the life dwdlenay occur on moist exposed
substrate.

Treatments of the genera and sections

Descriptions of genera are consistent within the maiad¢jee but may differ slightly between
them where measurements are lacking for features ndaidradly used diagnostically. However, we
have tried to be consistent in important diagnostaratters.

Lists of species included for each section are segghlat geography using traditional widely
used geographical regions, but the boundaries of the Fladxordfh America North of Mexico are
specially adopted.

Genera and infrageneric groups of former classificatiofien have a very different
circumscription from the genera and sections of our clea8dn (see above). As well as citing the
protologue reference, in many instances we also cigralitre in which other taxonomic
circumscriptions were adopted (see Appendix).
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PHRYMACEAE Schauer in DC. Prod. 11: 520. 1847, nom. cons

Annual or perennial herbs, secondarily woody; iridoids absent, possibly sometimeeptes
L eaves opposite with margins entire or toothed, gland-doifganctate) or not. Flowers with
hypogyous parts, in racemes, rarely solitary or in ayildusters of 2—3; bracteoles absefalyx
tubular, toothed, the tube ribbed or winged below teeth, ramsipth. Corolla zygomorphic, rarely
secondarily sub-actinomorphic, the limb with two upper lobes &atalver lobes or 5 equal lobes,
rarely reduced to 3-4 lobes, sometimes with palate afbla form and color. Stamens 4,
didynamous, rarely reduced to 2, with straight filamemtsing from corolla tube, the anthers
subreniform, with 2 confluent cells, rarely reduced byidiusgo 1, with pollen trinucleate; <10-
colpate; each colpus with 2 orae, or irregularly synapseduft spiraperturate, se@imiolg see
Argue 1980). Gynoecium: nectary sometimes present; carpels 2, many-ovulate dewglegually,
rarely 1, single ovulate, the other vestigial, placentiatiole, aess often parietal, rarely sub-basal, the
style terminal, the stigma 2-lobed, with lobes lamenaiften sensitive, rarelyfEfacholoma hornii
linear and probably not sensitive), sometimes the adaxwd &horter, sometimes reduced to a
vestige. Fruit a loculicidal capsule, dehiscent, rarely fracturingglyaa berry, borne in a persistent
calyx. Seeds small, many, rarely 1 (ifhryma, surface reticulate and sometimes ribbed or winged,
smooth, or tessellate; endosperm present or almosttalestyledons convoluten = 7-10, 14, 22,
etc. Native to the Americas, Asia, Africa, and Aulsise.

Pollen, wood, chemical, seed anatomy, cotyledon, and dsmme details are taken from the
family description in APG Il (Stevens 2001 onwards).

In the main section, the statements of synonymy give only hq@ieaynonyms. In the
Appendix, summaries of taxonomic usage of generic and infrager@enes in previous literature are
provided.

KEY TO THE GENERA OF PHRYMACEAE

1. Fruit a unilocular, 1-seeded achene; ovary 2-carpellategarpel reduced developmentally
(PSEUAOMONOMEIOUS) ....eieeteieeeeetti e et etmmcaae s e e e ettt e e e e etba e e aeeaan s e eeeebba e eann e eaesbbaaaaeennnns &hryma
1. Fruit a bilocular, many-seeded capsuleLeu¢ocarpufa berry; ovary 2-carpellate.

2. Stigma 1-lamellate with a vestige of a second flafneradaxial side of the style; anthers 1-celled.

3. Calyx not ribbed, 3-4-lobed, lobes unequal ... 7..Glossostigma
3. Calyx 5-angled, 5-lobed, lobes equal.

4. Leaves linear, sessile, blades herbaceous, sby/flealyx not fleshy, lobes recurved, sharply acute,
ciliolate; capsules loculicidal; seeds reticulate ...............coeiiiiiiiiiiiiiiiiiiieeee, 3.Microcar paea

4. Leaves ovate to obovate to broadly obovate or spathsitate;petiolate, the blade fleshy; calyx
fleshy, lobes erect, bluntly acute to obtuse, glabrowdiolate; capsules loculicidal or tardily
dehiscent by fracturing irregularly; seeds reticulateldred with the ribs longitudinally rugose and
with a row of areolae on each side ... 5 Peplidium

2. Stigma 2-lamellate or 2-fid (sometimes one flap redy@nthers 2-celled.
5. Placentation parietal; fruits apically attenuate.
6. Flowers in bracteolate, axillary cymes, short-petditel leaf venation eucamptodromous
........................................................................................................................ $emichaena

6. Flowers axillary and solitary, sessile to short-pelthte or long-pedicellate; leaf venation
acrodromous.
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7. Fruit walls densely pustulate-glandular; placentae faséshst in proximal half; pedicels longer

than the calyx; calyces with midveins low-rounded (not ahgtewinged) ........... 104imetanthe
7. Fruit walls glabrous or at least eglandular; placedistenct, not fused; pedicels shorter than the
calyx or essentially absent; calyces with midveinseshgt wing-angled ................... Tiplacus

5. Placentation axile; fruits apically rounded to truacat
8. FrUIL @ DBITY e e e e eee e e eaaa s 12 eucocar pus
8. Fruit a loculidical capsule.

9. Corollas subactinomorphic, pedicels shorter thanahg;cplants prostrate; stigma 2-flapped or
2o BIBER i ——— ettt a e e 6elacholoma
9. Corollas bilabiate (sometimes secondarily subactorphic), pedicels mostly usually distinctly
longer than the calyx; plants prostrate to erect; stigsually 2-flapped.

10. Leaves glandular-punctate; seeds ribbed, the ribs tbrgkitudinally rugose, with a row of
areolae along each side; plants semi-aquatic, prostredieety erect herbs; capsules thick-
walled, tardily dehiSCENL ........co.uuiiiiii e ee s 2Thyridia
10. Leaves not glandular-punctate; seeds reticulatsseltate, lacking ribs; plants terrestrial to
semi-aquatic, mostly erect herbs; capsules thin-wakedlily dehiscent.

11. Le@Vves 1-NEIVEA ......ccooviiiiiiiiiiiii e eeeim et e e e e 4.Uvedalia
11. Leaves palmately veined to pinnately veined.

12. Leaf venation weak brochidodromous (N. America) oalb@srodromous (S.

Hemisphere); base chromosome number, x =8, 11, 12.....c.....couenneee. Mimulus
12. Leaf venation basal acrodromous to suprabasal-acrodspivese chromosome
nuUMbeEr, X = 14, 15, 16 ..oouuiiiiiiiiii e 1Brythranthe

[. MIMULUS L., Sp. Pl. Sp. 2: 634. 1753TYPE: Mimulus ringensL. The genus as originally
described by Linnaeus included only a single species.

Monavia Adans., Fam. Plant. 2: 211. 1763, nom. illeg. Superfluous)whélished, intended by
Adanson as a replacement name Kkdimulus L., which was listed as a synonym. Not
Mimulusof Plinius, which was treated by Adanson as the namBHinanthusof Linnaeus.
TYPE: Mimulus ringend..

Cynorrhynchiuml. Mitchell, Diss. Brevis. Princ. Bot. Zool. 29. 1769, ndhag. (includes type of an
existing genus: ICN Art. 52.1)NEOTYPE (designated hereMimulus ringend.. Although
Pennell (1935, p. 112) wrote that the 1769 protologue "exactlategbdlitchell's previous
description in Acta Phys.-Med. Acad. Caes. Leop.-Fsandat. Cur. 8: 207. 1748; only the
genus was described, but by Linnaeus' reference in the Gelaetarum [1754 (ed. 5), p.
283] to Cynorrhynchiumas a synonym dflimulus Mitchell's plant was correctly identified
with M. ringensL.," he did not effectively designate a neotype. Tleemgtion by Linnaeus
also incorporated much of the original by Mitchell.

Most of Mitchell's herbarium and types are in BM-Bankgh others in G, LINN, and
OXF but a collection oMimulusby Mitchell apparently is not among them.

Mimulus § Erecti Benth. in DC., Prodr. 10: 369. 1846, without indication ofkram. ECTOTYPE
(designated hereMimulus ringend.. Bentham included, in par). ringens M. alatus M.
madagascariensid. gracilis, M. pusillus andM. uvedaliaein his taxon. There is no clear
choice for lectotype; the species selected.here is oh8éméham had studied from adequate
material.

Mimulus § Prostrati Benth. in DC., Prodr. 10: 373. 1846, without clear indicatadnrank.
LEcTOTYPE (designated hereMimulus orbicularisWall. ex Benth. Bentham includéd.
orbicularis, M. repens andM. prostratus He noted that these comprised "Species Asiaticee
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vel Australasicee." This taxon has not been adopted subskyqureassigned a definite rank,
and in global works these species have been consisterated together. There is no clear
choice for lectotype; the species selected here is oh8#méham had studied from adequate
material.

Mimulus subg. Synplacus A.L. Grant, Ann. Missouri Bot. Gard. 11: 126. 1925 (“1924").
LECTOTYPE (designated hereMimulus ringens L.Grant did not specify a type from among
the four sections she included in suBgnplacus Typification of subgSynplacushas not
subsequently been made explicit and the subgenus has not bddo tise exclusion of any
sections or species among those with axile placentatidmat ¥pecies Grant may have had in
mind as the type of sub§ynplacuss not clear — the choice here simply places the taxon as
a synonym oMimulussensu stricto.

Perennial, rhizomatousterrestrial or semi-aquaticvestiture: glabrous. Stems herbaceous,
erect, 4-angled, winged M. alatus L eaves petiolate and thin-herbaceoud.(alatug or fleshy M.
orbicularis), or sessile and semi-succulent, usually glandular-pigct@nation brochidodromous
(M. alatus M. ringeng or basal acrodromougM. aquatilis M. strictug margins toothed.Flowers
single, axillary at medial to distal nodeBr uiting pedicels shorter or longer than calyceEr uiting
calyces erect, tube midveins angled to winged-anglé€tbrollas blue to violet, purplish, light pink,
nearly white, or ¥1. bracteosupyellow, deciduous, limbs strongly bilabiate and sagitedignpressed.
Stamens 4, anthers 2-celled.Ovaries 2-locular; placentation axile; stigmas bilamellate. Fruits
many-seeded capsules with blunt or rounded to slighty ensdegiapices, loosely enclosed in
persistent calyx, included, bilocular, loculicidally defaist to base along outer suture or both sutures;
placentae fused in the basal half or for the whole lemgthaining fused in fruit dehiscenc&eed
surface reticulateChromosome numbers, 2n = 16, 22, 24.Species 7.

(FNANM)
1. Mimulus alatus Sol. ex Ait., Hort. Kew. 2: 361. 1789.
2.Mimulusringens L., Sp. Pl. 2: 634. 1753.

a. Mimulusringens var.ringens

b. Mimulusringens var.colpophilus Fernald, Rhodora 34: 119. 1932.

(AUSTRALIA)
3. Mimulus gracilisR. Br., Prodr. Fl. Nov. Holland. 439. 1810.
4. Mimulus aquatilis A.R. Bean, Austrobaileya 6: 550. 2003. (See commentsvbel

(AFRICA, MADAGASCAR, INDIA)

5. Mimulus strictus Benth. , Scroph. Ind. 28. 1835. India, Africa
Mimulus angustifoliugiochst. ex A. Rich., Tent. FI. Abyss. 2: 119. 1850.

6. Mimulus madagascariensis Benth. in DC., Prodr. 10: 369. 1846. Madagascar.
Limnophila torenioide®aker, J. Bot. 20: 221. 1882.

(Asia)
7. Mimulus orbicularis Wall. ex Benth., Scroph. Ind., 29. 1835. Vietham Cambodias,Labailand,
Myanmar. See comments below, unBeplidium

Material of Mimulus gracilis from Australia differs from the dozen African and India
specimens seen in its finer stems, finer roots, smalerpwer, entire or almost entire leaves with a
cuneate base, and its calyces densely pubescent insidgshamigt lobed (Barker pers. obs.). This
coincides with Pennell’s (1943) observations. Pennell considieat the African-Indian plant might
differ by its white or pale blue corollas from the blue-pugneollas of the Australian species, but it
is based on limited observation. Pennell's resurrectioMo strictus for African and Indian
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occurrences dfl. gracilis has generally gone unrecognized but was followed by YamatZ2&b) for
Indo-China.

Only Mimulus ringensaandM. gracilis have been subject to molecular analysis and they form
the basis for the phyletic position of this group. Thephological and molecular attributes of the
other species retained Mimulus sensu stricto are being reviewed as they show quite elitféeaf
and/or floral attributes.Mimulus madagascariensis very different in leaf morphology, while the
floating aquatidM. orbicularis has ecological and morphological aspect®eplidium(Barker pers.
obs.). Bean (2003) hypothesized tMataquatilis of northeastern Australia is closely relatedvto
gracilis, but while included here, its sessile, palmately veinedelegdeem out of place in narrowly
defined Mimulus (Nesom pers. obs.). A relationship ®&. aquatilis with Erythranthe sect.
Sinopithecamight be suspected, but the Australian geography and pehetats oM. aquatilisare
out of place irErythranthe

Despite the different chromosome numbers of the two EamrspeciesMimulus ringens
2n = 16, 24;M. alatus 2n = 22) and strikingly different morphology, these two have veported to
form natural hybrids (Windler et al. 1976).

II.THYRIDIA W.R. Barker & Beardsleygen. nov. TYPE: Thyridia repengR. Br.) W.R. Barker &
Beardsley

Validating diagnosis. A new genus differing froriMimulus sensu stricto by its ribbed seeds
with a row of window-like areolae on each side of the ritmfaeom species dPeplidiumwith similar
seeds by its bilabiate corolla with closed palate2-telled anthers, and its bilamellate stigma.

Annual or perennial, semi-aquatierbs, not rhizomatous Vestiture: glabrous. Stems
usually prostrate, rooting at nodes and forming mats, whbmearged erect to 20 cm high and/or
with erect branches arising from prostrate partieaves semi-succulent, ovate to elliptic-
oblanceolate, 2-6 mm, hyphodromous (1-nerved), sessile to didysefien cordate, distinctly
glandular-punctate, margins entireFlowers single, axillary in sporadic nodes, subsessile to
pedicellate. Fruiting pedicels short to long. Calyces 3-5 mm long, ribbed, lobes shortly deltate.
Corollas blue-purple, with a white and yellow palate; tube-throats fifmme, 5—-7(—10) mm, limbs
bilabiate, mouth closed by palate&Stamens 4; anthers 2-celled.Ovaries 2-locular; placentation
axile; stigma bilamellate.Fruits loculicidally dehiscent, thick-walled capsuleSeed surface thick-
ribbed, the ribs with a row of areolae along each sfderomosome number, 2n = 20. Species 1.
Australia, New Zealand.

1. Thyridia repens (R. Br.) W.R. Barker & Beardslegomb. nov.. Mimulus repen$R. Br., Prodr. Fl. Nov.
Holland. 432. 1810
Mimulus colensdKirk, Trans. & Proc. New Zealand Inst. 3: 179 1871.

The generic name is derived from the Griwekis (diminutivethyridios denoting small door
or window; Brown 1956), alluding to the row of window-like areoldeng either side of the
longitudinal ribs of the seed surface.

Thyridia has the floral parts dflimulussensu stricto, with a 5 ribbed tubular calyx, bilabiate
corolla with a closed palate, didynamous anthers with 2 wemfl cells, and a bilobed stigma.
Separating it, however, are its gland-dotted fleshy leawdsits distinctive seed thaas broad ribs
with fine longitudinal lines on the outer face; these riageha row of areolae each side. These seed
features are surely highly derived compared with the reteidaed oMimulus sensu stricto and
Microcarpaea Elacholoma Glossostigmand elsewhere in the familySimilar seeds are also found
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in some species d®eplidium including P. foecundum.R. Barker and several unnamed species.
Gland-dotted fleshy leaves are found in other unnaPeglidiumspecies.

I11. MICROCARPAEA R. Br., Prodr. Fl. Nov. Holland., 435. 1810YPE: Microcarpaeamuscosa
R. Br., nom. illeg. (Microcarpaeaminima(K.D. Koenig ex Retz.) Merrill), the only species
in the protologue.

Semi-aquatic, annual, not rhizomatous, glabrbasbs. Vestiture: glabrous to sparsely
eglandular hairy.Stems prostrate to procumbent, to over 10 cm lohgaves sessile, hyphodromous
or suprabasal acrodromous (3-nerved), not glandular-punctatginsm@ntire. Flowers axillary at
medial to distal nodes, sessile to subsessile, rarely ledigedlate. Fruiting pedicels short to long.
Calyces 2-3 mm, 5-ribbed, with 5 lobes spreading-reflexing at mgtufor ollas tiny, tube-throats
cylindric, 1.5-2.3 mm, barely or not at all exserted fiaatyx. Stamens 2; anthers 1-cellevaries
2-locular; placentation axile; stigma unilamellate through reduction of adaxial lobe to a vestige
Fruits bilocular, loculicidally dehiscent, thin-walled capsulesptum splitting down midline, each
part attached to the valv&eed surface reticulateChromosome number unknown. Species 2.

Microcarpaea minimas widespread — occurring in China, Taiwan, India, Indondsjaan,
Korea, Malaysia, Thailand, Vietham, and Australia —IlevMicrocarpaea agoniss endemic to
Queensland, Australia.

1. Microcarpaea minima (K.D. Koenig ex Retz.) Merrill, Philipp. J. Sci. 7: 10012. Paederota minima
K.D.Koenig ex Retz, Obs. Bot. 5: 10. 1788
Microcarpaea muscosR. Br., Prodr. Fl. Nov. Holland. 435. 1810, nom. illeg.
2. Microcar paea agonis A.R. Bean, Austrobaileya 5: 149. 1997.

IV. UVEDALIA R. Br., Prodr., 440. 1810TYPE: Uvedalia linearisR. Br., the only species in the
protologue.

Terrestrial, annudher bs, not rhizomatousVestiture: stems, pedicels, and calyces glabrous
or sparsely to densely hispidulouStems erect, 5-30 cm tallL eaves herbaceous to semi-succulent,
linear-lanceolate, 5-11 mm, sessile, hyphodromous or basalr@omds, not glandular-punctate,
sometimes sparsely hispidulous, margins entifl@wers single, axillary in distal nodes, pedicellate.
Fruiting pedicels 15-40 mm. Calyces semi-succulent, 5—7 mm, lobes shortly deltate-apiculate.
Corollas yellow or blue with a yellow throat, sometimes red-dbtteibe-throats 4—7 mm, limbs
bilabiate, throat open or closed by palat&tamens 4; anthers 2-celled. Ovaries 2-locular;
placentation axile; stigma bilamellate. Fruits loculicidally dehiscent, thin-walled capsuleSeed
surface tessellate Chromosome number unknown. Species 2. Australia, ?Papua New Guinea,
Timor.

1. Uvedalia linearis R. Br., Prodr. FI. Nov. Holland., 440. 181Mimulus linearis(R. Br.) Wettst., Nat.
Pflanzenfam. [Engl. & Prantl] 4(3b): 72891 [nonMimulus linearisBenth. 1835]
M. uvedaliaeBenth. in DC., Prodr. 10: 369. 1846.
a. Uvedalialinearis var.linearis
Mimulus uvedaliagar. uvedaliae Benth., Fl. Austral. 4, 482. 1869.
b. Uvedalia linearis var. lutea (Benth.) W.R. Barker & Beardslegomb. nov. Mimulus uvedaliaevar.
luteaBenth., Fl. Austral. 4, 482. 1869
M. debilisF. Muell., Trans. Phil. Soc. Vict. 3, 62. 1859.
2. Uvedalia clementii (Domin) W.R. Barker & Beardslegomb. nov. Mimulus clementiiBibliot. Bot. Heft
89, 595. 1929.
The plant tentatively recognized [Beardsley and Barker (2005) allithulus sp. Pilbara (W.R.
Barker 733% is identified here aSvedalia clementii
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This group of species has not been distinguished asus geparate frodMimulusfor almost
200 years. Uvedalig well-defined on vegetative, floral and seed characterander revision by
Barker and contains new species, two of which (Beard&l®arker 2005) he has given informal
phrase namedJ. sp. Open papillose thro¥V.R. Barker 8004andU. sp. Small white floweg{W.R.
Barker 800).

V.PEPLIDIUM Delile, Fl. Egypte [Edn. 1]: 148. 1813 [Delile, Descr. Egyplist. Nat. 2: 50. 148.
1813 (*1812"), nomen nudum]TYPE: Peplidium humifusurdelile (= Peplidium maritimum
(L.f.) Asch.), the only species in the protologue.

Terrestrial or semi-aquatic, perennial or anrhexibs, not rhizomatous.Vestiture: glabrous
or sparsely to densely eglandular haiStems prostrate. L eaves semi-succulent, ovate to circular,
3-12 mm, sessile, subsessile or petiolate, the blade flodkastny, glandular-punctate, basal or
suprabasal acrodromous or hyphodromouBElowers 1-3, axillary in medial to distal nodes,
subsessile to pedicellat&r uiting pedicels short to long. Calyces tubular, ribbed, ca. 3-5 mm, lobes
acute or sub-acuteCorollas white to blue-purple, tube-throats cylindric, angled upwardsrect, the
limb, the mouth open, sometimes with a palate; limb sjmgaprominent, rarely short and suberect,
2-lipped or sub-actinomorphicStamens 4 or 2, anthers 1-celledOvaries 2-locular; placentation
axile; stigma unilamellate, through reduction of adaxial lobe to a vestigaally irritable, covering
the front of the corolla tubeFruits bilocular, loculicidally dehiscent or tardily dehiscenpsales.
Seed surface reticulate or thick-ribbed, the ribs with a mwareolae on each side, sometimes some
ribs wing-like. Chromosome number unknown. Species 4. Mostly subtropical, arid and semi-arid
Australia, withP. maritimumextending to North Africa, India.

1. Peplidium aithocheilum W.R. Barker, J. Adel. Bot. Gard. 13: 88. 1990
2. Peplidium foecundum W.R. Barker, J. Adel. Bot. Gard.5: 71. 1992
3. Peplidium maritimum (L.f.) Asch., Beitrag. Fl. Aethiop: 275. 306. 186Medyotis maritima..f., Suppl. PI:
119. 1781[1782].
P. humifusunDelile, Fl. Egypte [Edn. 1]: 148. 1813; [Delile, Descr. Egypiest. Nat. 50. 1813 (“1812"),
nomen nuduml].
4. Peplidium muelleri Benth., Fl. Australd4: 500. 1868

Peplidium shares withMicrocarpaea and Glossostigmasingle-celled anthers and a uni-
lamellate stigma derived by the reduction of the adaximaéla to a small vestige. The single lamella
is generally irritable except in the very small floweredcgggewhich from the low pollen-ovule ratios
are apparently obligately autogamous (Barker 1982). Revisitudies (Barker in prep.) indicate at
least 14 species, with a number of phrase names dexigmatBarker for interim use (Beardsley &
Barker 2005)P. sp. Tanam{W.R. Barker 2819 P. sp. Yelm#&R.J. Chinnock 4620P. sp. Harding
Dam (W.R. Barker 7357 P. sp. Marla(W.R. Barker 3536 P. sp. BanjawarrfR..J. Chinnock 745
P. sp. Pilbara W.R. Barker 7285P. sp. Recurved limjWW.R. Barker 7246andP. sp. Closed lips
(W.R. Barker 7324

VI. ELACHOLOMA F. Muell. & Tate ex F. Muell., Vict. Naturalist 12: 14.ay11895 [F. Muell. &
Tate ex Tate, Trans. Roy. Soc. S. Austral. 19: 79. July ,1868en nudum]. TYPE:
Elacholoma hornif. Muell. & Tate, the only species in the protologue.

Terrestrialor semi-aquatic, annudierbs, not rhizomatous. Vestiture: leaves sparsely to
densely minutely scabrous-hispidulous to hispid with eglandwdas along the margins or all over.
Stems prostrate. L eaves semi-succulent, linear-oblong to linear-oblanceolate, 3—12 sessile, not
glandular-punctate, hyphodromouBlowers single, axillary at medial to distal nodes, subsessile to
pedicellate. Fruiting pedicels to ca. 10—-15 mm long.Calyces tubular, 1-3 mm., ribbed, lobes
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deltoid. Corollas white or blue-purple, tube-throats cylindric, limb expandedobr Stamens 4 or 2;
anthers with 2 confluent cellsOvaries 2-locular; placentation axile; stigma bilobed, the lobes
lamellate or filiform. Fruits bilocular, loculicidally dehiscent capsulesSeed surface reticulate.
Chromosome number unknown. Species 2. Arid Australia.

1. Elacholoma hornii F. Muell. & Tate, Vict. Naturalist 12: 14. 1895.
2. Elacholoma prostrata (Benth.) W.R. Barker & Beardslegpmb. nov. Mimulus prostratuBenth. in DC.,
Prodr. 10: 373. 1846.
M. pusillusBenth. in DC., Prodr. 10: 369. 1846.

The genus also contains an undescribed specidacholoma sp. Showy flowe(E.P.
Campbell 176 (fide Beardsley & Barker 2005) will be formally descridedW.R. Barker and M.
Hislop now that generic placement is finalized.

The flowers of this genus furnish synapomporphies, notabladtieomorphic corolla and a
forward-directed bilobed stigma centrally positioned indbeolla. Elacholoma prostrataietains the
bilamellate stigma oMimulus sensu strictoThyridia, and the American-Asian clade, bt hornii
andE. sp. Showy floweriffer by their filiform exserted stigmas, which are wregn Phrymaceae
and across families now segregated from the tradit®aadphulariaceae. This presumably reflects a
shift to lepidopteran pollination evident also in the longottartube in the latter species. These two
species are better combined as a single monophyletic genusa®mipg their close monophyletic
relationship (Beardsley & Barker 2005).

VIl. GLOSSOSTIGMA Wight & Arn., Nova Acta Phys.-Med. Acad. Caes. LeGprol. Nat. Cur.
18: 355. 1836, nom. consTYPE: GlossostigmaspathulatumArn., nom. illeg. Limosella
diandraL. = Glossostigmaliandrum(L.) Kuntze), the only species in the protologue.

TricholomaBenth. in DC., Prodr. 10: 426. 1846, nom. rejitYPE: T. elatinoidesBenth. =G.
elatinoides(Benth.) Benth. ex J.D. Hook., ndmicholoma(Fr.) Staude, nom. cons. (Fungi:
Agaricaceae), the only species in the protologue.

Semi-aquatic or aquatismall to tiny, annuaherbs, sometimes rhizomatous, sometimes
forming mats. Vestiture: glabrous. Stems repent, on wet mud, often rooting at noddseaves
linear-oblong to spatulate, blades obovate to elliptic,hfle2—8 mm, not glandular-punctate,
hyphodromous, margins entire, base attentuate to subpetiélatgers single, axillary, in medial to
distal nodes, subsessile to pedicelldteuiting pedicels 0 to ca. 100 mm longCalyces 1-2.5 mm,
zygomorphic, not ribbed or winged, lobes 3—4, unequal, obu@®er.ollas white or blue- or red-
purple, with a white or yellow mouth, tube-throats 1-1.5 mnmete inserted near mouth, limb 2-
lipped or sub-rotate. Stamens 4 or 2, 1-celled.Ovaries 2-locular, placentation axile; stigma
unilamellate through adaxial lobe reduced to vestige, ysudthble. Fruits bilocular, loculicidally
dehiscent capsules, sometim& cleistanthuh when plant aquatic thick-walled and indehiscent,
becoming thin on drying of substraté&Seed surface reticulate.Chromosome number unknown.
Species 5. Mainly Australia and New Zealand, with diandrumextended into India, Indochina, and
apparently southern Africa (though it is only known from theetgpG. diandrumpurported to come
from the Cape of Good Hope), and since 1992 recorded aslizd in eastern North America (e.g.,
Les et al. 2006G. cleistanthurn

1. Glossostigma cleistanthum W.R. Barker, J.Adel. Bot. Gard. 15: 72. 1992.
2. Glossostigma diandrum (L.) Kuntze, Rev. Gen. Plant. 1: 461. 189imosella diandrunt.., Mant. Plant. 1:
252. 1767.
G. submersurRetrie, Trans. & Proc. N. Zeal. Inst. 23: 401. 1891.
3. Glossostgma drummondii Benth.in DC., Prodr. 10: 426. 1846Limosella drummondiBenth.) F. Muell.,
Fragm. Phyt. Austral. 6: 104 1868
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4. Glossostigma elatinoides (Benth.) Benth. ex J.D. Hook., Bot. Antarct. Voy. Ill.(Rov.-Zel.) 189. 1853.
Tricholoma elatinoide8enth. in DC., Prodr. 10: 426. 1846.
5. Glossostigma trichodes F. Muell., Vict. Nat. 9: 128. 1893.

Revisionary studies (Barker in prep.) define at leastt esghcies, with two given phrase
namesG. sp. Large floweredW.R. Barker7277) andG. Long stout pedicellefV.R. Barker 2481
(cf. Beardsley & Barker 2005).

VIII. PHRYMA L., Sp. Pl. 2: 601. 1753 LeptostachiaAdans., Fam. 2: 201. 1763 (superfluous
replacement name fd?hrymal.). TYPE: Phryma leptostachyd., the sole species in the
protologue.

Perennial, rhizomatous, terrestrialVestiture: glabrous to minutely puberulent, eglandular.
Stems herbaceous, erect, 4-angletl.eaves petiolate, herbaceous, not glandular-punctate venation
brochidodromous. Flowers ca. 20-40, subopposite, sessile to subsessile in termidadvalfary
spikes, bracts and bracteoles greatly reduced and incoogpider uiting pedicels absent or nearly
so. Fruiting calyces strongly reflexed and appressed to the inflorescencetakis midveins ribbed.
Corollas white to pinkish or reddish to violet, tardily marcesicdimbs bilabiate. Stamens 4,
anthers 2-celled. Ovaries 1-locular (pseudomonomerous, 2-carpellate with 1 carpel reduced
developmentally);placentation basal;stigmas bilamellate. Fruits 1-seeded achenes, enclosed in
persistent calyx, unilocular, indehiscenBeed surface not evident (the integument breaks down
during fruit maturation, finally reduced to a cuticulayda within the mature fruit ).Chromosome
number, 2n = 28. Species 1.

Whipple (1972) has a brief summary of the classificatiomihiof Phryma It was first
segregated at the rank of family by Schauer (1847),emfmhasized the distinctive gynoecial
features in distinguishing it from Verbenaceae. Fruretispment suggested to Whipple that the
uniovulate, uniloculate gynoecium is derived from a similat fsge found in Verbenaceae-
Lantaneae — as Phryma the abaxial carpel is suppressedlamtang Lippia, andStachytarpheta
She also observed that floral vascularizatioRhnymaand these three genera is basically alike.

(FNANM, ASIA)
1. PhrymaleptostachyaL., Sp. Pl. 601. 1753.
Phryma leptostachy&ar. asiatica H. Hara, Enum. Spermatoph. Jap. 1: 297. 19RB8ryma leptostachya
subsp.asiatica (H. Hara) Kitam., Acta Phytotax. Geobot. 17: 7. 19%hryma asiaticaH. Hara) O.
Deg. & I. Deg., Phytologia 22: 212. 1971.

Phrymaincludes populations disjunct between eastern North ®mend southeastern Asia.
These have been variously treated as two racestieayier separate species (Thieret 1972; Whipple
1972; Lee et al. 1996; Cantino 2004; Deyuan & Wen 2011). The digpauats show distinct
molecular divergence but no morpho-geographic groups at #reantinental level (Nie et al. 2006).

IX. HEMICHAENA Benth., Pl. Hartw., 78. 1841TYPE: Hemichaena fruticosBenth. (=Mimulus
fruticosug.

Mimulus sect. TropanthusA.L. Grant, Ann. Missouri Bot. Gard. 11: 324. 1925 (“1924")YPE:
Mimulus treleaseA.L. Grant (=Mimulus levigatu} the only species in the protologue.

BerendtiaA. Gray, Proc. Amer. Acad. Arts 7: 379. 1868 (non Goeppert 1888)endtiellaWettst.
& Harms in Engl. & Prantl, Pflanzenfam. Il.-IV: 459. 189@ replacement name for
BerendtiaA. Gray]. LECTOTYPE (Thieret 1972b, p. 92Berendtia ghiesbrechtih. Gray (=
Mimulus rugosu3. Gray did not cite a type for his new genus, in whiehincludedB.
ghiesbrechtiiB. coulterj andB. rugosa
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Plants perennial, rhizomatous or woody-taproote¥.estiture: viscid-pilose or glabrous.
Stems woody, terete, erect or prostrate-creeping, tereeaves petiolate, herbaceous, not glandular-
punctate, venation eucamptodromouBlowers 1-5(—12) in bracteolate axillary cymes:ruiting
pedicels shorter to about equal or slightly longer than the calydesuiting calyces erect, low-
plicate. Corollas red or yellow, marcescent, limbs bilabiatetamens 4, anthers 2-celledOvaries
2-locular; placentation parietal; stigmas bilamellate. Fruits many-seeded capsules with rounded
apices, stipitate-glandular, loosely enclosed in persistalyx, included, bilocular, loculicidally
dehiscent along both sutures to the baSeed surface tesselateChromosome number unknown.
Species 5.

(MExico, CENTRAL AMERICA)

1. Hemichaena coulteri (A. Gray) Thieret, Fieldiana, Bot. 34: 94. 197Berendtia coulteriA. Gray, Proc.
Amer. Acad. Arts 7: 380. 1868Berendtiellacoulteri (A. Gray) Thieret, Ceiba 4: 305. 195Mimulus
coulteri (A. Gray) G.L. Nesom, Phytoneuron 2011-28: 7. 2011.

2. Hemichaena fruticosa Benth., Pl. Hartw., 78. 1841 _eucocarpus fruticosuBenth.) Benth. in DC., Prodr.
10: 336. 1846 Mimulus fruticosugBenth.) G.L. Nesom, Phytoneuron 2011-28: 5. 2011.

3. Hemichaena levigata (B.L. Rob. & Greenm.) Thieret, Fieldiana, Bot. 34: 96. 29'Berendtia levigata
B.L.Rob. & Greenm., Proc. Amer. Acad. Arts 32: 39. 189erendtiella levigata(B.L.Rob. &
Greenm.) Thieret, Ceiba 4: 305. 195%4imulus levigatus(B.L. Rob. & Greenm.) G.L. Nesom,
Phytoneuron 2011-28: 6. 2011.

Mimulus treleasel.L. Grant, Ann. Missouri Bot. Gard. 11: 325. 1925 (“1924").

4. Hemichaena spinulosa (S. Watson) Thieret, Fieldiana, Bot. 34: 98. 19B&rendtia spinulos&®. Watson,
Proc. Amer. Acad. Arts 25: 159. 189Berendtiella spinuloséS. Watson) Thieret, Ceiba 4: 305. 1955.
Mimulus spinulosuéS. Watson) G.L. Nesom, Phytoneuron 2011-28: 6. 2011.

5. Hemichaena rugosa (Benth.) Thieret, Fieldiana, Bot. 34: 96. 19Miplacus rugosuBenth. in DC., Prodr.
10: 368. 1846.Berendtia rugosgBenth.) A. Gray, Proc. Amer. Acad. Arts 7: 380. 18B&rendtiella
rugosa (Benth.) Thieret, Ceiba 4: 305. 19584imulus rugosugBenth.) G.L. Nesom, Phytoneuron
2011-28: 7. 2011.

In uniting the 5 species &erendtiellaandHemichaendall asHemichaeng Thieret (1972b,
p. 89) observed that "The genetzucocarpus Berendtiella and Hemichaenapossess floral
characteristics that indicate their alliance wittmulusand so have been transferred to the Gratioleae.
These three genera are rather similar in certain vegetf@atures and in inflorescence, suggesting
close affinity." Leucocarpusand Hemichaenawere formally brought intdimulus (Nesom 2011)
with the intent of usingimulusas the name for the western North American and Glefitnerican
species, an idea relinquished here.

The woody-stemmed, shrubby habit émichaenahas developed in parallel Diplacus
sect.Diplacus and the mix of red and yellow corolla colors also isoantered within other sections
of Diplacus The axillary cymoid inflorescences Bemichaenaalso are produced byeucocarpus
perfoliatus In the context of the phylogeny shown in Figure 1, these leanmgtructures are
hypothesized to be specialized and developed in paratléhi?hrymaceae.

X. MIMETANTHE Greene, Bull. Calif. Acad. Sci. 1: 181. 1886[1883]yPE: Mimetanthe pilosa
(Benth.) Greene
Herpestissect.MimuloidesBenth. in DC., Prodr. 10: 394. 184&limulus 8 Mimuloides(Benth.)
Benth. & J.D. Hook., Gen. Pl. 2(2): 947. 187bvPE: Herpestis pilos@8enth. [=Mimetanthe
pilosg Watson (1871) noted that the species had been recogagEl@rpestis sect.
Mimuloidesbut he did not formally transfer the sectiorMmonulus

Annual, fibrous-rooted or taprooted, terrestrialVestiture: stems, leaves, and calyces
prominently glandular-villous. Stems herbaceous, terete, erect eaves sessile, herbaceous, not
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glandular-punctate 1-veined (hyphodromous) or weakly 3-veined (besadremous). Flowers
single, axillary, usually racemosé:r uiting pedicels about equal to the calyces in length or slightly
longer. Fruiting calyces erect, becoming swollen-ovoid in fruit, midveins low-roundiect angled

or winged), lobes strongly unequabrollas yellow with 2 purple spots on ventral lip, marcescent to
quickly deciduous, limbs slightly to strongly bilabiat&tamens 4, anthers 2-celled.Ovaries 2-
locular; placentation parietal; stigmas bilamellate. Fruits many-seeded capsules with attenuate
apices, minutely and densely pustulate-glandular, looselpsatt in persistent calyx, included or
slightly exserted, bilocular, loculicidally dehiscetdray the distal 1/3-1/2 of both sutures, placentae
fused and also remaining attached to the walls or sometohividing in the distal 1/3-1/2, both
valves in dehiscence spreading-reflexing in so far as aepkrSeed surface reticulate, minutely
glandular. Chromosome number apparently unknownSpecies 1.

(FNANM, MEXICO)
1. Mimetanthe pilosa (Benth.) Greene, Bull. Calif. Acad. Sci. 1: 181. 188Hlerpestis pilosaBenth.,
Companion Bot. Mag. 2: 57. 1838limulus pilosugBenth.) S. Watson, Bot. 40th Parallel, 225. 1871.
Mimulus exilisDurand & Hilg., Pl. Heermannianae 43. 1854 [Nov 1854] ; &dAdNat. Sci. Philadelphia,
n.s., 3: 43. May 1855

This species has been segregated in the past as theypimgenusMimetantheGreene and
has been treated as such by Grant (1924) and other bofargst¢iolmgren 1984) but not by Pennell
(1951), Munz (1959), or Thompson (1993, 2005). Bentham originallyideddvlimulus pilosusin
the genudderpestisGaertn. (1807), bierpestisis now regarded as a synonynmBafcopaAubl.

Parietal placentation and apically attenuate fruitdhaut prismatic or angled walls are
synapomorphic withiliplacus As a result the species could justifiably be inclug#din Diplacus
as sister to the rest of the genus. The decision to rnmaintes a separate genus is subjective, but the
species has unique specializations in pollen morphology 6AL@80, 1984) and floral morphology
that have been emphasized by previous botanists; the fukite parietal placentae is another
specialization apparently not encountered in any spetiégplacus Gray (1886, p. 279) noted this:
"Annual, with corolla ofEumimulus capsule with the divided placentaeEinanus but the calyx
campanulate and 5-cleft; its tube not prismatic nor evemata-angled, but almost nerveless; its
lobes plane.”

Greene (1885, p. 122) included the species witimulus describing it thus: "A soft-hairy,
pale-green, Californian annual, uniting the charactarsypof Herpestisand partly ofEunanus with
a habit which is not that of either of those genera, yabrof Mimulus Very likely it were better
disposed of as a generic type, as was long ago suggestett married into effect, by Durand &
Hilgard." Very shortly thereafter, Greene (1885) formalegregated it aBlimetanthe with these
comments (p. 181): "The peculiar dehiscence, with the sindidading back of the valves, will
hardly be observable in herbarium specimens, which aresalatways too young to show it; but in
autumn or midwinter, when the foliage and calyces are ddcayel the capsules alone persist upon
the dead stems and branches, this character becomes gouspic

The isolated taxonomic position of this species is reeegnihere but it is clear that further
morphological and molecular work needs to be done to corifirmister relationship t®iplacus
The current position is not supported based on the analgsisnted in Beadsley et al. (2004, Fig. 1).

X1. DIPLACUS Nutt., Ann. Nat. Hist. 1: 137. 1838imulus[unranked]Diplacus (Nutt.) A. Gray,
Proc. Amer. Acad. Arts 11: 97. 187Blimulus sect.Diplacus (Nutt.) Benth. & J.D. Hook.,
Gen. PI. 2(2): 947. 1876]LECTOTYPE (Thompson 2005Diplacus glutinosugJ.C.Wendl.)
Nutt. [= Diplacus aurantiacus
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Mimulus subg. SchizoplacusA.L. Grant, Ann. Missouri Bot. Gard. 11: 268. 1925 (“1924").
LEcTOTYPE: (Thompson 2005, p. 26Wimulus nanugdook. & Arn. [=Diplacus nanups

Annual (fibrous-rooted or slender taprooted) perennial (taprooted or, in one species,
rhizomatous)terrestrial. Vestiture: puberulent-glandular to villous-glandular or puberulent toysoftl
hirsute or villous and non-glandular, less commonly glabrdstems herbaceous or woody, erect,
terete. Leaves petiolate or sessile, herbaceous, not glandular-punctatatiarenacrodromous
(suprabasal basal) to hyphodromoutidowers single, axillary, often appearing sessile from the basal
rosette because of foreshortened nodesiiting pedicels absent or at least usually distinctly shorter
than the calyx. Fruiting calyces erect, tube midveins plicate-raised or angle- to roundeddidge
Corollas yellow, white, white with purple patterning, pink, purple to tigholet, red, orange,
marcescent (sometimes deciduousDn pictus and D. mohavens)s limbs bilabiate to regular.
Stamens 4, anthers 2-celledOvaries 2-locular; placentation parietal;stigmas bilamellate. Fruits
many-seeded capsules with attenuate apices, glabrous,yl@rs#bsed in persistent calyx, often
slightly exserted, bilocular, loculicidally dehiscent {jally indehiscent in sectOenog along the
distal half of the inner (upper) suture to only distally aldimg outer (lower) sutureSeed surface
reticulate to nearly smootfChromosome numbers 2n = 16, 18, 20.Species 46.

The attenuate tips of the capsule valves are usuallyteddeom the calyx and often form a
chute-like passage for the seeds during dispersal. cin®enoe the initially indehiscent fruits open
along the inner suture after being wet by fall or wintersdiong after senescence.

1. DiIPLACUS sect.EREMIMIMULUS G.L. Nesom &N.S. Fragasect. nov. TYPE: Diplacus parryi
(A. Gray) G.L. Nesom & N.S. Fraga

Annual O. parryi) or perennial D. rupicola), puberulent to softly hirsute, glandular; leaves
mostly basal or near-basal on short stems, blades narlandgolate to lanceolate or oblanceolate,
pinnately to subpinnately veined; flowers usually 2 per node; gediseally shorter than calyces,
sometimes nearly subequal; corollas rotate and nearigl rgp@rsistent, lobes whitish to pinb.(
rupicola) or purple to yellowD. parryi) with yellow ventral ridges; anthers glabrous; styles gitard
pubescent, stigma lobes equal; fruits dehiscent (tardily nupicola). x = 8.

(FNANM)
1. Diplacus parryi (A. Gray) G.L. Nesom & N.S. Fragapmb. nov. Mimulus parryiA. Gray, Proc. Amer.
Acad. Arts 11: 97. 1876.
2. Diplacus rupicola (Coville & A.L. Grant) G.L. Nesom & N.S. Fragepmb. nov. Mimulus rupicolaCoville
& A.L. Grant, J. Wash. Acad. Sci. 26: 99. 1936.
Diplacus rupicolais endemic to Inyo County, Californi&,. parryi also occurs there as well
as in nearby regions of Nevada, Utah, and Arizona.

These two species are placed as sister species (100% dmwotnfidence) in the molecular
analysis by Beardsley et al. (2004) and very weakly suppadesdister to the rest of the genus
Diplacus(Fig. 1). They differ in a number of striking featuras,in the couplet below, but both are
species of Mojave Desert habitats and both have unedgmbsiobes, 2-flowered nodes, and a base
chromosome number of x = 8. Unequal stigma lobes and 2-#oweydes occur in other species of
Diplacus and x = 8 apparently is plesiomorphic, but their assioci in these two species may
indicate a degree of genetic coherence.

1. Annual; hypocotyls epigeous; capsules with fragile watlesmptly dehiscent; corolla lobes without a

large spot at the base; seeds ca. 20—-30, 0.5-0.8 MM 1ONG..cceevvvniiiiiiiiieiiiiiieeeeeennn Diplacus parryi

1. Perennial; hypocotyls hypogeous; capsules with indurdlg wehiscent after senescence of stem; corolla
lobes with a large spot at the base; seeds 3—10, 1.2-1GMDM ..........ccoevuiieeeeiinnnnnn. Diplacus rupicola
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Because of its indurate capsule walls and hypogeous hyimcBiplacus rupicolawas
included by Thompson (2005) in se€@enoe(among the species treated here as Sdetsanthuy
but those species have 1-flowered nodes and a base chromusoimer of x = 9.Diplacus parryi
was included in secEunanusbecause of its 2-flowered nodes and fragile-walled, prgnaathiscent
capsules.

Treatment here dDiplacus rupicolaandD. parryi as sister species weights the molecular
data. Additional sequence data, however, or furthephabogical study presumably might support
the positioning oD. parryi in sect.Eunanus(or at least not contradict it), leavilgimimimulusas a
monotypic section. Alternatively, unequivocal synapomorphigght be found to link the two. The
hypothesis of close relationship tentatively adopted hgpeads to further study. The name of the
section (from Greekeremos desert, solitude) alludes to the habitat of the speaidsta their
juxtaposed-but-isolated taxonomic position.

2. DIPLACUS sect.EUNANUS (Benth.) G.L. Nesom & N.S. Fragagmb. nov. EunanusBenth. in
DC., Prodr. 10: 374. 1846Vimulus8 EunanugBenth.) A. Gray, Proc. Amer. Acad. Arts 11:
95. 1876.LECTOTYPE (Thompson 2005Eunanus tolmieBenth. [=Diplacus nanugHook.

& Arn.) G.L. Nesom & N.S. Fraga]

Mimulus sect.MimulastrumA. Gray in Lemmon, Bot. Gaz. (Crawfordsville) 9: 141. 18&unanus
8§ Mimulastrum (A. Gray) Greene, Bull. Calif. Acad. Sci. 1: 105. 188byPE: Mimulus
mohavensid. emmon. Gray (in Lemmon) included orl§. mohavensié the new section.
See comments below under s&teudonoe

Annual, puberulent-glandular; leaf blades narrowly elliptemceolate, oblanceolate or
oblong-obovate; flowers 1 per node.(fremontij D. rattanii, D. viscidu$ or 2 per node; corollas
yellow (D. brevipesD. whitneyj D. mephiticu} or purple to light violet, bilabiate, persistent, throat
not strongly developed; styles glandular-pubescent; stigmes Isiibequal to unequatgpsules
fragile, symmetric at base, usually promptly dehiscent abmih sutures distally (if not promptly
dehiscent then straight and nearly fusiform). x = 8.

(FNANM)

la.Diplacus bigelovii (A. Gray) G.L. Nesomgomb. nov. Eunanus bigeloviA. Gray, Pacif., Railr. Rep. 4(5):
121. 1857.Mimulus bigelovii(A. Gray) A. Gray, Proc. Amer. Acad. Arts 11: 96. 1876.

1b. Diplacus bigelovii var. cuspidatus (A.L. Grant) G.L. Nesomgcomb. nov. Mimulus bigeloviivar.
cuspidatusA.L. Grant, Ann. Missouri Bot. Gard. 11: 279. 1924 ['1924"].
Mimulus spissu8.L. Grant, Ann. Missouri Bot. Gard. 11: 277. 1924 ["1924"].

2. Diplacus bolanderi (A. Gray) G.L. Nesomgomb. nov. Mimulus bolanderiA. Gray, Proc. Amer. Acad.
Arts 7: 381. 1868 Eunanus bolandeifA. Gray) Greene, Bull. Calif. Acad. S&i 105. 1885.

3. Diplacus brevipes (Benth.) G.L. Nesom¢omb. nov. Mimulus brevipesBenth., Scroph. Ind. 28. 1835.
Eunanus brevipe@enth.) Greene, Bull. Calif. Acad. Sti 105. 1885.

4. Diplacus clivicola (Greenm.) G.L. Nesontomb. nov. Mimulus clivicolaGreenm., Erythea 7: 119. 1899.
Eunanus clivicolgGreenm.) A. Heller, Muhlenbergia 1: 60. 1904.

5. Diplacus compactus (D.M. Thompson) G.L. Nesom, Phytoneuron 2012-47: 1. 20ixulus visciduyar.
compactud.M. Thompson, Syst. Bot. Monogr. 75: 129. 2005.

6. Diplacus constrictus (A.L. Grant) G.L. Nesomgcomb. nov. Mimulus subsecundwsibsp.constrictusA.L.
Grant, Ann. Missouri Bot. Gard. 11: 287. 1925 (“1924Nimulus constrictugA.L. Grant) Pennell,
lllustr. Fl. Pacific States 3: 722. 195Mimulus viscidusubsp.constrictus(A.L. Grant) Munz, Aliso
4:99. 1958.

7. Diplacus cusickii (Greene) G.L. Nesomgomb. nov. Eunanus cusickiGreene, Pittonia 1: 36. 1887.
Mimulus cusicki(Greene) Rattan, Analytical Key West Coast Bot. 8¢&3. 1898.

8. Diplacus fremontii (Benth.) G.L. Nesomgomb. nov. Eunanus fremontiBenth. in DC., Prodr. 10: 374.
1846. Mimulus fremonti{Benth.) A. Gray, Proc. Amer. Acad. Arts 11: 96. 1876.
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Mimulus subsecundus. Gray, Syn. FI. N. Amer. (ed. 2) 2(1): 445. 188Bunanus subsecund(a.
Gray) Greene, Pittonia 1: 37. 1887.

9. Diplacus jepsonii (A.L. Grant) G.L. Nesomcomb. nov. Mimulus jepsoniiA.L. Grant, Ann. Missouri Bot.
Gard. 11: 306. 1925 (“1924").

10. Diplacus johnstonii (A.L. Grant) G.L. Nesomgomb. nov. Mimulus johnstoniiA.L. Grant, Ann. Missouri
Bot. Gard. 11: 280. 1925 (“1924").

11. Diplacus layneae (Greene) G.L. Nesontomb. nov. Eunanus laynea&reene, Bull. Calif. Acad. Sci. 1:
104. 1885Mimulus layneadGreene) Jeps., Fl. W. Calif. 405. 1901.

12. Diplacus leptaleus (A. Gray) G.L. Nesomgomb. nov. Mimulus leptaleusA. Gray, Proc. Amer. Acad.
Arts 11: 96. 1876 Eunanus leptaleufA. Gray) Greene, Bull. Calif. Acad. S&t 101. 1885.

13. Diplacus mephiticus (Greene) G.L. Nesontomb. nov. Mimulus mephiticu$sreene, Bull. Calif. Acad.
Sci. 1: 9. 1884.Eunanus mephiticu&reene) Greene, Bull. Calif. Acad. Sici102. 1885.

Mimulus coccineu€ongdon, Erythea 7: 187. 1900.
Mimulus angustifoliugGreene) A.L. Grant, Ann. Missouri Bot. Gard. 11: 298. 192834").
Mimulus densug.L. Grant, Ann. Missouri Bot. Gard. 11: 298. 1925 (*1924").

14. Diplacus mohavensis (Lemmon) G.L. Nesomgomb. nov. Mimulus mohavensisemmon, Bot. Gaz. 9:
142. 1884.Eunanus mohavensfsemmon) Greene, Bull. Calif. Acad. Sti 106. 1885.

Diplacus mohavensiss similar to D. pictus in features of corolla morphology and color
patterning, and the pair sometimes has been segregatatitgsi@Mimulus sect.Mimulastrum(e.g.,
Thompson 2005). Molecular data, however, indicate Bhamohavensisarose from within sect.
Eunanus It is distinct from other species of the sectiond(aimilar toD. pictug in its radially
symmetric, salverform-rotate corollas with an abrupetthroat transition and vein-patterned limb. In
D. mohavensisthe limb is purplish brown basally with red, irregnly patterned veins fading into a
wide, whitish distal border; iD. pictus the limb is all white and the vein patterning is m@gular
and not fading distally.

15. Diplacus nanus (Hook. & Arn.) G.L. Nesomgcomb. nov. Mimulus nanudHook. & Arn., Bot. Beechey
Voy. 378. 1839.Eunanus nanu@Hook. & Arn.) Holz., Contr. U.S. Natl. Herb. 3: 244. 18&binanus
tolmiei Benth. in DC. Prodr was the name used by Bentham. anahé&faethis sp; Grant treated it as
a syn. Bentham. and Green spellemlimiaei but Bentham cited the collector as Tolmie.

In the molecular phylogeny by Beardsley et 2004), samples ddiplacus nanusare placed in
three disparate positions within the cladistic topologthefsection.

16. Diplacus ovatus (A. Gray) G.L. Nesom, Phytoneuron 2012-47: 3. 20MAmulus bigeloviiA. Gray var.
ovatusA. Gray, Syn. Fl. N. Amer. (ed. 2) 2(1): 445. 1888imulus ovatugA. Gray) N.H. Holmgren,
Intermount. Fl. 4: 362. 1984.

17. Diplacus rattanii (A. Gray) G.L. Nesom¢omb. nov. Mimulus rattaniiA. Gray, Proc. Amer. Acad. Arts
20: 307. 1885.Eunanus rattani{A. Gray) Greene, Bull. Calif. Acad. Sttt 105. 1885.

Mimulus decurtatué&.L. Grant, Ann. Missouri Bot. Gard. 11: 288. 1925 (*1924Mlimulus rattaniivar.
decurtatugA.L. Grant) Pennell, Notul. Nat. Acad. Nat. Sci.lBtelphia 236: 1. 1951.

18. Diplacus vandenbergensis (D.M. Thomps.) G.L. Nesom, Phytoneuron 2012-47: 2. 20Mimulus
fremontiivar.vandenbergensi®.M. Thomps., Syst. Bot. Monogr. 75: 134. 2005.

19.Diplacus viscidus (Congdon) G.L. Nesontomb. nov. Mimulus viscidu€ongdon, Erythea 7: 187. 1900.
Mimulus fremontivar.viscidus(Congdon) Jeps, Man. Fl. PIl. Calif. 924. 198%mulus subsecundus
var.viscidus(Congdon) A.L. Grant, Ann. Missouri Bot. Gard. 11: 286. 1925 (“1924”

20.Diplacus whitneyi (A. Gray) G.L. Nesomgcomb. nov. Mimulus whitneyA. Gray, Syn. FI. N. Amer. 2(1,
Suppl.): 445. 1886.

Eunanus bicoloA. Gray, Proc. Amer. Acad. Arts 7: 381. 186Blimulus nanuar. bicolor (A. Gray) A.
Gray, Bot. California 1: 564. 1876.

The status of some of these taxa, including synonyms, is dischgdNesom (2012f).

3. DIPLACUS sect.PSEUDOENOE (A.L. Grant) G.L. Nesom & N.S. Fragepmb. nov. Mimulussect.
Pseudoenod\.L. Grant, Ann. Missouri Bot. Gard. 11: 323. 1925 ["1924T]yPE: Mimulus
pictus (Curran ex Greene) A. Gray [Biplacus pictug Gray (in Lemmon 1884) included
only M. mohavensisn sect.Mimulastrumbut Greene (1885) added. pictus (as Eunanus
pictug to the section, and Gray (1886) also included both specsest.Mimulastrum With
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Grant's (1924) creation of se®seudoenodor M. pictus each species thus constituted a
monotypic section in her treatment.

Annual; pedicels shorter than calyces; corollas radsyimmetric, salverform, throat not
strongly developed, lobes white with an intricate webpurple- or burgundy-veined pattern; lower
stigma lobe 6-8 times longer than upper; styles glandular pulbestewers sometimes
cleistogamous. x = 8.

(FNANM)

1. Diplacus pictus (Curran ex Greene) G.L. Nesooomb. nov. Eunanus pictu€urran ex Greene, Bull. Calif.
Acad. Sci. 1: 106. 1885Mimulus pictugCurran ex Greene) A. Gray, Syn. Fl. N. Amer. @d2(1,
Suppl.): 446. 1886.

On occasion®iplacus pictusandD. mohavensi®ave been treated togethemdisnulussect.
Mimulastrum(A. Gray) Wettst. 1. mohavensighe type) (e.g., Wettstein 1891, Thompson 2005).
Grant (1924) separated them as monotypic sections. Delpiteremarkable similarity in corolla
morphology and color patterning, molecular data sBownohavensiso be separately derived from
within sect.Eunanus Argue (1980) found thdd. pictushas microreticulate tricolpate pollen grains
while those oD. mohavensiare perforate tricolpate.

4. DIPLACUS sect.OENOE (A. Gray) G.L. Nesom & N.S. Fragapmb. nov. Mimulus§ OenoeA.
Gray in W.H. Brewer, S. Watson, and A. Gray, BotlifGania (ed. 1): 563. 1876 Eunanus
sect.Oenoe(A. Gray) Greene, Bull. Calif. Acad. Séi 98. 1885.LECTOTYPE (Thompson
2005):Mimulus tricolor Hartweg ex Lindley [Diplacus tricolol Bentham (PI. Hartw. 329.
1849) appears to suggest that, instead of wininanus Eunanus douglasivould be better
considered within Gray's gen@enoe but in 1849 the nam®enoehad not yet been
published at any rank.

Mimulus sect. Microphyton Pennell, Proc. Acad. Nat. Sci. Philadelphia 99: 170. 194/PE:
Mimulus pygmaeua.L. Grant, the only species included in the protologue.

Annual, pedicels shorter than calyces; glandular-puberwen{d. angustatus villous-
nonglandular; leaves narrowly lanceolate to oblanceolatell@®s yellow D. pygmaeusor bicolored
to tricolored, bilabiate to subbilabiate, broadly funnelfootate, tube-throats narrowly cylindric,
much longer than the calyx to barely longer, persistent; anthagry; styles glandular-pubescent;
capsules indurate, often basally asymmetric, indehiscent9, 2.0.

(FNANM)

1. Diplacus angustatus (A. Gray) G.L. Nesomgomb. nov. Eunanus coulterHarvey & A. Gray ex Bentham
var. angustatusA. Gray, Proc. Amer. Acad. Arts 7: 381. 186Blimulus tricolor var. angustatugA.
Gray) A. Gray, Proc. Amer. Acad. Arts 11: 95. 18#unanus angustatu@. Gray) Greene, Bull.
Calif. Acad. Scil: 99. 1885. Mimulus angustatugA. Gray) A. Gray, Syn. Fl. N. Amer. (ed. 2) 2(1,
Suppl.): 443. 1886.

2. Diplacus pulchellus (Drew ex Greene) G.L. Nesornpmb. nov. Eunanus pulchelluPrew ex Greene,
Pittonia 2: 104. 1890Mimulus pulchellugDrew ex Greene) A.L. Grant, Ann. Missouri Bot. Gard. 11:
316. 1925 (“1924").

3. Diplacus pygmaeus (A.L. Grant) G.L. Nesomgomb. nov. Mimulus pygmaeud.L. Grant, Ann. Missouri
Bot. Gard. 11: 312. 1925 (“1924").

4. Diplacus tricolor (Hartweg ex Lindl.) G.L. Nesongomb. nov. Mimulus tricolor Hartweg ex Lindl., J.
Hort. Soc. London 4: 222. 184%unanus tricolor(Hartweg ex Lindl.) Greene, Bull. Calif. Acad. Sci
1: 99. 1885.

Eunanus coulteiHarvey & A. Gray ex Benth., Pl. Hartw., 329. 1849.
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Thompson (2005, p. 29) noted that this group of species iaathazed by subequal stigma
lobes, linear cotyledons, hypogeous hypocotyls, and one flpgrenode and that they are restricted
in habitat to vernally wet depressions or seepages (contthssect.Cleisanthus Thompson (2005)
included all ten species with indehiscent fruits in.s@enoe— these are divided here among sects.
OenoeandCleisanthus "The indehiscent fruits of se@enoereadily open along the inner (upper)
suture after fall or winter rains wet them, long after plant has died" (p. 29).

Diplacus pygmaeuwas segregated by PennellMsnulus sect.Microphytonon the basis of
its highly reduced habit and the anthers of one pair snallecking.

5. DIPLACUS sect.DIPLACUS

Perennial herbs from a woody caudex, subshrubs, or shrubs; lsaffaxiain shoots often
bearing tufts of narrower leaves; leaves often with revamegins, commonly with a glutinous
exudate; pedicels shorter than calyces; calyces pris@@t40 mm long; corolla persistent, 30—65
mm long; capsules linear-oblong, investing; styles glandularspebe x = 9.

(FNANM)

1. Diplacus aridus Abrams, Bull. Torrey Bot. Club 32: 540. 1908limulus aridug/Abrams) A.L. Grant, Ann.
Missouri Bot. Gard. 11: 336. 1925 (“1924").

2. Diplacus aur antiacus (Curtis) Jeps.Man. Fl. PI. Calif. 919. 1925Mimulus aurantiacugCurtis, Bot. Mag.
10: plate 354. 1796, nad. aurantiacusRenijifo 1884;Diplacus glutinosuwar. aurantiacus(Curtis)
Lindl., Paxt. Fl. Gard. 3: pl. 92. 1851.

Diplacus glutinosu$J.C.Wendl.) Nutt. Ann. Nat. Hist. 1: 138. 1838Mimulus glutinosus).C.Wendl|., Bot.
Beob., 51. 1798.

3. Diplacus x australis (McMinn ex Munz) Tulig, Phytoneuron 2012-45: 16. 201Diplacus australis
McMinn, Madrofio 11: 58, 60, plate 12. 1951 (as species), ndeg. ifwithout Latin diagnosis).
Mimulus aurantiacussubsp.australis McMinn ex Munz, Aliso 4: 98. 1958 Diplacus aurantiacus
subsp.australis (McMinn ex Munz) Beeks ex Thorne, Aliso 9: 194. 1978.Djplacuslongiflorus x
D. puniceu8]

4. Diplacus calycinus Eastw., Bot. Gaz. 41: 287. 1908Mimulus longiflorusvar. calycinus (Eastw.) A.L.
Grant, Ann. Missouri Bot. Gard. 11: 331. 1925 (*1924Djiplacus longiflorusvar. calycinus(Eastw.)
Jeps., Man. Fl. Pl. Calif., 919. 192Mimulus longiflorussubspcalycinus(Eastw.) Munz, Aliso 4: 99.
1958.

5. Diplacus clevelandii (Brandegee) Greene, Erythea 4: 22. 188mulus clevelandiBrandegeeGard. &
Forest 8: 134, plate 20. 1895.

6. Diplacus grandiflorus Groenland, Rev. Hort. [Paris] ser. 4, 6: 402, fig. 136. ¥86¥Diplacus grandiflorus
Greene, 1890)Diplacus longiflorusvar. grandiflorus(Groenland) Jepson, Man. Fl. Pl. Calif. 919.
1925. Mimulus bifidusPennell, Proc Acad. Nat. Sci. Philadelphia 99: 168. 19dm. nov. (based on
D. grandiflorusGroenland, blocked iMimulusby M. grandiflorusHowell 1901 =Erythranthe
guttatg).

Diplacus glutinosusar. grandiflorusLindl. & Paxton, Paxt. Fl. Gard. 3: 96, plate 92. 18BHmulus
aurantiacusvar.grandiflorus(Lindl. & Paxton) D.M. Thompson, Monogr. Syst. Bég: 158. 2005.

Diplacus grandifloru$Greene, Pittonia 2: 156. 1890, nom. illeg. (Bgilacus grandiflorusGroenland
1857).

7. Diplacus x linearis (Benth.) Greene, Pittonia 2: 156. 1890 (as speci®Binulus linearisBenth., Scroph.
Ind., 27. 1835. Mimulus glutinosusvar. linearis (Benth.) A. Gray, Proc. Amer. Acad. Arts 11: 97.
1876. Mimulus longiflorusvar. linearis (Benth.) A.L. Grant, Ann. Missouri Bot. Gard. 11: 334. 1925
['1924"]. Diplacus longiflorusvar. linearis (Benth.) McMinn, Man. Calif, shrubs (ed. 1) 498. 1939.
[= Diplacusaurantiacusx D. calycinu®]

Mimulus bifidussubsp fasciculatusPennell, Proc. Acad. Nat. Ser. Philadelphia 99: 168. 1B#facus
fasciculatugPennell) McMinn, Madrofio 11: 70. 1951.

8. Diplacus x lompocensis McMinn, Madrofio 11: 62. 1951 (as speciesMimulus aurantiacussubsp.

lompocensigMcMinn) Munz, Aliso 4: 99. 1958. [Biplacusaurantiacusx D. longiflorug
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9. Diplacus longiflorus Nuttall, Ann. Nat. Hist. 1: 139. 1838limulus longiflorus(Nutt.) A.L. Grant,Gentes
Herb. 1: 136. 1923.

Mimulus longiflorusvar. rutilus A.L. Grant, Ann. Missouri Bot. Gard. 11: 333. 1925 (*1924Diplacus
longiflorus var. rutilus (A.L. Grant) McMinn, Man. Calif. Shrubs, 498. 193®iplacus rutilus(A.L.
Grant) McMinn, Madrofio 11: 83. 1951.

10. Diplacus parviflorus Greene, Pittonia 1: 36. 1887Mimulus parviflorus(Greene) A.L. Grant, Ann.
Missouri Bot. Gard. 11: 344. 1925 (*1924”) (nbtimulus parviflorusLindley 1825). Mimulus
flemingii Munz, nom. nov.,Man. S. Calif. Bot., 477, 601. 193BJimulus aurantiacuwar. parviflorus
(Greene) D.M.Thomps., Syst. Bot. Monogr. 75: 157. 2005.

11. Diplacus puniceus Nutt., Ann. Nat. Hist. 1: 137. 1838Vlimulus puniceugNutt.) Steud., Nomencl. Bot.
(ed. 2) 2: 150. 1841 Diplacus glutinosuwar. puniceus(Nutt.) Benth. in DC., Prodr. 10: 368. 1846.
Mimulus glutinosuwsar. puniceugNutt.) A. Gray, Bot. California 1: 566. 1878limulus aurantiacus
var. puniceugNutt.) D.M.Thomps., Syst. Bot. Monogr. 75: 156. 2005.

12. Diplacus rutilus (A.L. Grant) McMinn, Madrofio 11: 83. 1951Mimulus longiflorusvar. rutilus A.L.
Grant, Ann. Missouri Bot. Gard. 11: 333. 1925 (“1924Miplacus longiflorusvar. rutilus (A.L.
Grant) McMinn, Man. Calif. Shrubs, 498. 1939.

(MExico)

13. Diplacus stellatus Kellogg, Proc. Calif. Acad. Sci. 2: 18. 186Biplacus glutinosusar. stellatus(Kellogg)
Greene, Pittonia 2: 155. 1890imulus stellatugKellogg) A.L. Grant, Ann. Missouri Bot. Gard. 11:
337. 1925 (“1924").

Taxonomy of secDiplacusis discussed in detail by McMinn (1951), Beeks (1962), Waayers
(1996), Tulig (2000), Thompson (2005), and most recently by Tulighesibm (2012). The taxa
indicated to be hybrid in origin appear to behave essiyrdisispecies.

6. DiPLACUS sect.CLEISANTHUS (J.T. Howell) G.L. Nesom & N.S. Frageomb. nov. Mimulus
sect.Cleisanthus].T. Howell, Leafl. W. Bot. 2: 80. 1938 YPE: Mimulus cleistogamug.T.
Howell [= Diplacus douglas]i The original circumscription of the section includedyavil
cleistogamus

Annual, puberulent-glandular to pilose-glandular; flowers 2npele; pedicels shorter than
calyces; corollas purple to violet, bilabiate to subbilabiatecarly radial, broadly funnelform-rotate,
tube-throats narrowly cylindric, much longer than thexcatybarely longer, persistent; anthers hairy;
styles glandular-pubescent; stigmas unequal, the lower locgesules indurate, often basally
asymmetric, indehiscent. x = 9.

(FNANM)

1. Diplacus congdonii (B.L. Rob.) G.L. Nesomgomb. nov. Mimulus congdoniB.L. Rob., Proc. Amer. Acad.
Arts 26: 175. 1891Eunanus congdon({B.L. Rob.) Greene, Erythea 1: 247. 1893.

2. Diplacus douglasii (Benth.) G.L. Nesomgcomb. nov. Eunanus douglasiBenth. in DC., Prodr. 10: 374.
1846. Mimulus douglasi{Benth.) A. Gray, Proc. Amer. Acad. Arts 11: 95. 1876.

Mimulus cleistogamu T.Howell, Leafl. West. Bot. 2: 79. 1938.

3. Diplacus kelloggii (Curran ex Greene) G.L. Nesoonomb. nov. Eunanus kelloggiCurran ex Greene, Bull.
Calif. Acad. Sci. 1: 100. 1885Mimulus kelloggii(Curran ex Greene) Curran ex A. Gray, Syn. FI. N.
Amer. (ed. 2) 2(1, Suppl.): 443. 1886.

4. Diplacus latifalius (A. Gray) G.L. Nesomgomb. nov. Mimulus latifoliusA. Gray, Proc. Amer. Acad. Arts
11: 95. 1876.

5. Diplacus torreyi (A. Gray) G.L. Nesomgomb. nov. Mimulus torreyiA. Gray, Proc. Amer. Acad. Arts 11:
97. 1876.Eunanus torrey{A. Gray) Greene, Bull. Calif. Acad. Sci. 1: 104. 1885.

6. Diplacus traskiae (A.L. Grant) G.L. Nesomgomb. nov. Mimulus traskiaeA.L. Grant, Field Mus. Nat.
Hist., Bot. Ser. 5: 226. 1923.
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Sect.Cleisanthusis supported (bootstrap value = 84) in the molecular asaly8eardsley
et al. (2004) as sister to sebiplacus Thompson (2005) placddiplacus torreyiin Mimulus sect.
Eunanus apparently because of its promptly dehiscent capsules wvatilef walls (vs. tardily
dehiscent with indurate walls), but molecular data inditdaa it is sister to species 1-5 (above) of
sect.Cleisanthus Diplacus torreyialso differs from the other five species in chromosonmabma
(2n = 20 inD. torreyi vs. 21 = 18 in the others). In their combination of 2-flowered isoded
unequal stigma lobes, however, the six species of Glgsanthusare morphologically coherent.

Thompson (2005, p. 29) noted that this group of species (hetidcludeMimulustorreyi
in his discussion) is characterized by unequal stigmas]obeate to rounded cotyledons, epigeous
hypocotyls, two flowers per node, and their variety of tabibut never including vernally wet
depressions or seepages. Also as observed by Thompson, tlet pieeictwists 180° after anthesis
in D. congdoniiandD. kelloggii inverting the developing fruit.

XII. LEUCOCARPUS D. Don in Sweet, Brit. Flower Gard. ser. 2, 2: pl. 1P831. Mimulussect.
Leucocarpus(D. Don) G.L. Nesom, Phytoneuron 2011-36: 4. 20T1vPE: Leucocarpus
alatus(Graham) Benth. [£eucocarpus perfoliatds

Plants shrubs or suffrutescent perennial herb&gstiture: glabrous or subglabrous,
eglandular. Stems lignescent, strongly 4-angled to shallowly winged, eredteaves sessile
(auriculate-clasping and perfoliate), thickened, not glandulactate, venation eucamptodromous.
Flowers in axillary, pedunculate cymes of (1-)2—-7(—14), on short, éatetpedicels. Fruiting
pedicels shorter to about equal to slightly longer than the calydesuiting calyces erect, tube
midveins strongly rounded-winged in the distal 23orollas yellow or white with a yellow throat,
deciduous, limbs bilabiate.Stamens 4, anthers 2-celled.Ovaries 2-locular; placentation axile;
stigmas bilamellate. Fruits white berries with thin skin and with most of the subséalerived from
the fleshy placenta, glabrous, septicidally sulcate, indehisc Seed surface reticulate.
Chromosome number unknown. Species 1.

(MEexico, CENTRAL AMERICA, SOUTH AMERICA)
1. Leucocar pus perfoliatus (Kunth) Benth. in DC., Prodr. 10: 335. 1848imulus perfoliatusKunth, Nov.
Gen. Sp. (quarto ed.) 2: 371. 1817 [1818].
Conobea alatd. Graham, Edinburgh New Philos. J. 10: 168. 1880.cocarpus alatugl. Graham) Benth.,
Brit. Flower Gard. ser. 2, 2: pl. 124. 1833[1831].

Leucocarpus perfoliatusranges from Mexico (Chiapas, Guerrero, Hidalgo, Jalisco,
[Michoacan?], Oaxaca, Puebla, Querétaro, San Luis Pvasicruz) and Central America (Panama,
Nicaragua, Honduras, Guatemala) southward to South Am@aéavia, Colombia, Ecuador, Peru,
Venezuela). It occurs at elevations of 450-3100 meters. $tiactlihabit (erect, up to 2.5 m tall),
large and thickened-succulent leaves, pedunculate cymege Rowers, baccate fruits, and
subtropical distribution dfeucocarpus perfoliatuare specialized within American Phrymaceae.

XI11l. ERYTHRANTHE Spach, Hist. Nat. Veg. Phan. 9: 312. 1838 [“1840"Mimulus §
Erythranthe (Spach) Greene, Bull. Calif. Acad. Sci. 1: 108. 1885TYPE: Erythranthe
cardinalis (Douglas ex Benth.) Spach, the only species in the protalogue

Annual (fibrous-rooted or taprootedy perennial (rhizomatous)terrestrial or semi-aquatic.
Vestiture: glabrous, puberulent-glandular or villous-glandular, ortehous to hirsute, or a
combination. Stems herbaceous, prostrate to decumbent or erect, tereteaogled. Leaves
petiolate or sessile, herbaceous, often glandular-pune&iation basal to suprabasal acrodromous.
Flowers apparently solitary or axillary in bracteate, corymboidracemose groupingsFruiting
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pedicels usually distinctly longer than calyced:ruiting calyces erect or nodding, tube midveins
weakly to strongly angled or wing-angle@.orollas deciduougmarcescent only i&. breweriand a
few species of sectSimiolg), limbs strongly to weakly bilabiate or nearly regulaBtamens 4,
anthers 2-celled.Ovaries 2-locular; placentation axile; stigmas bilamellate. Fruits many-seeded
capsules and blunt or rounded to slighty emarginate apgjous, loosely enclosed in persistent
calyx, included, bilocular, loculicidally dehiscent to éadong outer suture or both sutures, placentae
fused in the basal half or for the whole length, remairfirsged in fruit dehiscenceSeed surface
reticulate to nearly smoothChromosome numbers 2n = 26, 28, 30, 32, 48, 56, 60, 62, 64, 92 (x =
14, 15). Species 111.

In adapting to the new generic name, audial memoriesnedt to adjust in some cases to
feminine forms of epithets (versus masculineMimulug. MimetantheGreene is similar, as is
EremantheSpach (Clusiaceae).

Three revisionary treatments @&rythranthe sections, published simultaneous with this
conspectus, provide full and detailed synonymy for complex grougsofN 2012b, 2012a, 2012c).

1. ERYTHRANTHE sect. ACHLYOPITHECA N.S. Fraga & G.L. Nesonsect. nov. TYPE: Erythranthe
inconspicugA. Gray) G.L. Nesom & N.S. Fraga

Annual, usually glabrous; basal leaves in rosette or absent, cads®le, blades broadly
elliptic to ovate or broadly ovate; fruiting pedicels uspfdhger than calyces; calyx swollen in fruit;
corollas usually rose to light lavender, less commonly yétlowcaducous, limbs weakly bilabiate,
lobes oblong-obovate to oblong with prominently notched apiesdral ridges yellow-lined; anthers
pubescent. x unknown.

(FNANM)
1. Erythranthe inconspicua (A. Gray) G.L. Nesom¢omb. nov. Mimulus inconspicuué. Gray, Pacif. Railr.
Rep. 4: 120. 1857.

2. Erythranthe acutidens (A. Gray) G.L. Nesomgomb. nov. Mimulus acutiden$sreene, Bull. Calif. Acad.
Sci. 1: 117. 1885.Mimulus inconspicuusgar.acutidengGreene) A. Gray, Syn. Fl. N. Amer. (ed. 2) 2(1):
450. 1886.

3. Erythranthe grayi (A.L. Grant) G.L. Nesom¢omb. nov. Mimulus grayiA.L. Grant, Ann. Missouri Bot.
Gard. 11: 203. 1925 (“1924").

Mimulus acutidengndM. grayi have recently been included as synonymnig of
inconspicuuge.g. Thompson 1993) but the three species are distinct andteagrading (Nesom
2012c).

2. ERYTHRANTHE sect. PARADANTHA (A.L. Gran) G.L. Nesom & N.S. Fragacomb. nov.
Mimulus sect. ParadanthusA.L. Grant, Ann. Missouri Bot. Gard. 11: 195. 1925 (“1924").
LECTOTYPE (designated hereMimulus rubellusA. Gray [= Erythranthe rubellfq Grant
specified only that secRaradanthuscomprised "Sp. 26—-69" but observed thdt tubellus
is at the center of the section" and is closely aNigith members of thélimulus palmeri

group.

Annual, stems and leaves glabrous, sessile to subsessiljmemclasping and fused; leaf
blades linear-oblong to narrowly oblong-lanceolate or ndyrallanceolate, entire or sometimes
toothed, palmately 3-veined or sometimes pinnately veiieddrbata, E. montioidgs fruiting
pedicels longer than calyces; calyces with sharp, defamigges and flat sides (excdpt montioides
and E. discolo); corollas pink to purplish, yellow, white, or bicolored,dats and ventral ridges
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contrasting or same color, deciduous, limbs strongly to wéaldbiate or nearly radial, lobes deeply
to shallowly notched to entire. x = 8.

(FNANM)

1. Erythranthe androsacea (Curran ex Greene) N.S. Fragamb. nov. Mimulus androsaceu€urran ex
Greene, Bull. Calif. Acad. Sci. 1: 121. 188Blimulus palmerivar. androsaceugCurran ex Greene)
A. Gray, Syn. Fl. N. Amer. (ed. 2) 2(1): 451. 1886.

2. Erythranthe barbata (Greene) N.S. Fragepmb. nov. Mimulus barbatusGreene, Bull. Calif. Acad. Sci. 1:
9.1884.

3. Erythranthe diffusa (A.L. Grant) N.S. Fragazomb. nov. Mimulus diffusu®\.L. Grant, Ann. Missouri Bot.
Gard. 11: 254. 1925 (“1924").

4. Erythranthe discolor (A.L. Grant) N.S. Fragacomb. nov. Mimulus discolorA.L. Grant, Ann. Missouri
Bot. Gard. 11: 257. 1925 (“1924").

5. Erythranthe gracilipes (B.L. Rob.) N.S. Fragagcomb. nov. Mimulus gracilipesB.L.Rob., Proc. Amer.
Acad. Arts 26: 176. 1891.

6. Erythranthe montioides (A. Gray) N.S. Fragagomb. nov. Mimulus montioidesA. Gray, Proc. Amer.
Acad. Arts 7: 380. 1868.

7. Erythranthe palmeri (A. Gray) N.S. Fragacomb. nov. Mimulus palmeriA. Gray, Proc. Amer. Acad. Arts
12: 82. 1876.

8. Erythranthe purpurea (A.L. Grant) N.S. Fragazomb. nov. Mimulus purpureug\.L. Grant, Ann. Missouri
Bot. Gard. 11: 2551925 (“1924").

9. Erythranthe rubella (A. Gray) N.S. Fragazomb. nov. Mimulus rubellusA. Gray, Rep. U.S. Mex. Bound.
2(1): 116. 1859.

10. Erythranthe shevockii (Heckard & Bacig.) N.S. Fragapmb. nov. Mimulus shevockiHeckard & Bacig.,
Madrofio 32: 271. 1986.

11.Erythranthe suksdorfii (A. Gray) N.S. Fragacomb. nov. Mimulus suksdorfiA. Gray, Syn. Fl. N. Amer.
(ed. 2) 2(1, Suppl.): 450. 1886.

Erythranthe rubellas placed in secMonimanthein the molecular phylogeny by Beardsley
et al. (2004), but four samples of the species — a yellow &mdha pink form, geographically
separated — in a preliminary analysis by Fraga (in.pnglace it among the species of sect.
Paradantha closely related td&. suksdorfii At least five species of se®aradantharemain to be
described (Fraga 2011 and in prep.). The single author obthbinations is deliberate.

3. ERYTHRANTHE sect. MONANTHA G.L. Nesom &N.S. Fragasect. nov. TYPE: Erythranthe
primuloides(Benth.) G.L. Nesom & N.S. Fraga

Perennial, rhizomatous, glabrous; leaves all basal or neaf-lmm stems with short
internodes, sessile, blades oblanceolate-oblong, palmesielyd, fleshy-coriaceous; fruiting pedicels
erect, much longer than calyces, 1-flowered; corollas yeliawbs weakly to strongly bilabiate, each
of the three ventral lobes usually red-spotted. x = 9.

(FNANM)
1. Erythranthe linearifolia (A.L. Grant) G.L. Nesom & N.S. Fragapmb. nov. Mimulus primuloidesvar.
linearifolius A.L. Grant, Ann. Missouri Bot. Gard. 11: 246. 1925 (“1924'Mimulus linearifolius
(A.L. Grant) Pennell, Ill. Fl. Pacific States 3: 698. 199¢limulus primuloidessubsp.linearifolius
(A.L. Grant) Munz, Aliso 4: 99. 1958.
2. Erythranthe primuloides (Benth.) G.L. Nesom & N.S. Fragepmb. nov. Mimulus primuloidesBenth.,
Scroph. Ind., 29. 1835.
Mimulus pilosellu§sreene, Erythea 4: 22. 189Blimulus primuloidewar. pilosellus(Greene) Smiley, Univ.
Calif. Publ. Bot. 9: 332. 1921.
Mimulus nevadensiSand., Bull. Soc. Bot. France 19: 218. 1919.
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4. ERYTHRANTHE sect. MONIMANTHE (Pennell) G.L. Nesom & N.S. Fragagmb. nov. Mimulus
sect.MonimanthePennell, Proc. Acad. Nat. Sci. Philadelphia 99: 167. 194PE: Mimulus
breweri (Greene) Coville [£Erythranthebreweri

Annual; stems and leaves glandular-puberulent; leaves sdssileubsessile, blades
oblanceolate to narrowly oblanceolate; fruiting pediealdong or longer than calyces; calyx eciliate
at apex, ribs corky (a distinctive feature of this grougdtht 1-2 mm long; corollas violet to purple
with darker throat and yellow ventral ridged.(breweriandM. filicaulis) or yellow and white NI.
bicolor), limbs strongly to weakly bilabiaté/; bicolor, M. brewer) to nearly radially symmetridM.
filicaulis); anthers hairy. x = 8.

(FNANM)

1. Erythranthe bicolor (Hartweg ex Benth.) G.L. Nesom & N.S. Fraganb. nov. Mimulus bicolorHartweg
ex Benth., Pl. Hartw. 328. 1849.

2. Erythranthe breweri (Greene) G.L. Nesom & N.S. Fragagmb. nov. Eunanus breweriGreene, Bull.
Calif. Acad. Sci. 1: 101. 1885Mimulus breweri(Greene) Coville, Contr. U.S. Natl. Herb. 4: 171.
1893. Mimulus rubellusvar. breweri (Greene) Jeps., Man. Fl. Pl. Calif., 927. 1925.

3. Erythranthe filicaulis (S. Watson) G.L. Nesom & N.S. Fragamb. nov. Mimulus filicaulisS. Watson,
Proc. Amer. Acad. Arts 26: 125. 1891.

Mimulus biolettiiEastw., Proc. Calif. Acad. Sci., ser. 3, 2: 290. 1902.

In the original description of seckonimanthe which included only the typeylimulus
breweri Pennell (1947, pp. 167-168) noted that it was "midway betweenutbgenersBynplacus
and Schizoplacusof Grant; as already explained, it has the unsplitusepdf the capsule of the
former, but the corollas are only tardily deciduous [maressg as in the latter." Molecular data show
the gynoecial character to be of stronger predictive value ttenrelatively long pedicels also are
indicative of its placement among the specieBrgthranthe

5. ERYTHRANTHE sect.ERYTHRANTHE

Perennial or (inE. parishi) annual, stems and leaves glabrous to puberulent or hirsute,
sometimes glandular; leaf blades oblanceolate to narrowbetdate, shallowly toothed, palmately
veined; fruiting pedicels longer than calyces; calyces wstihrp, definite angles and flat sides;
corollas deciduous, large (40-50 mm long), strongly red or neagenpink, purplish, or (irE.
parishii) nearly white, limbs bilabiate, lobes shallowly notchedlightly retuse or entire. x = 8.

(FNANM)

1. Erythranthe cardinalis (Douglas ex Benth.) Spach, Hist. Nat. Veg. 9: 313. 18Wbmulus cardinalis
Douglas ex Benth., Scroph. Ind. 28. 1835.

2. Erythranthe eastwoodiae (Rydb.) G.L. Nesom & N.S. Fragapmb. nov. Mimulus eastwoodia®ydb.,
Bull. Torrey Bot. Club 40: 483. 1913.

3. Erythranthe lewisii (Pursh) G.L. Nesom & N.S. Fragamb. nov. Mimulus lewisiiPursh, FI. Amer. Sept.
2:427.1814.

Mimulus lewisiivar. tetonensisA. Nelson, Bot. Gaz. 34: 31. 1902Mimulus lewisiiforma tetonensigA.

Nelson) J.F. Macbr. & Payson, Contr. Gray Herb.6#9:1917.

Various botanists have observed a difference in coraollar detween the Sierra Nevada
populations in California (mostly whitish to pink) Brythranthe lewisiiand those of the rest of
the range (mostly purplish, including vdetonensis The type, from the "head springs of the
Missouri," is described and illustrated by Pursh witbeautiful pale purple” corolla. This pattern
and an appropriate nomenclature remain to be worked owtcaanented.



Barker, Nesom, Beardsley, and Fraga: Taxonomic conspectus of Phrymaceae 37

4. Erythranthe parishii (Greene) G.L. Nesom & N.S. Fragagmb. nov. Mimulus parishii Greene, Bull.
Calif. Acad. Sci. 1: 108. 1885.

Greene (1885) placeHrythranthe parishiiwith E. cardinalisand E. lewisii (constituting
Mimulus sect. Erythranthg but the evolutionary position of this annual, white-flowerpdcges
among the otherwise perennial, red- and purple-flowered spe@aes first unequivocally
demonstrated by Beardsley et al. (2003, 2004).

5. Erythranthe verbenacea (Greene) G.L. Nesom & N.S. Fragamb. nov. Mimulus verbenaceuSreene,
Leafl. Bot. Observ. Crit. 2: 2. 1909Mimulus cardinalisvar. verbenaceugGreene) Kearney &
Peebles, JWash. Acad. Sci. 29: 491. 1939.

(NoRTHAMERICA-Mexico)

6. Erythranthe nelsonii (A.L. Grant) G.L. Nesom & N.S. Fragepmb. nov. Mimulus nelsoniiA.L. Grant,
Ann. Missouri Bot. Gard. 11: 144. 1925 (“1924").

7. Erythranthe rupestris (Greene) G.L. Nesom & N.S. Fragamb. nov. Mimulus rupestrisGreene, Leafl.
Bot. Obs. Crit. 2: 3. 1909.

6. ERYTHRANTHE sect. ALSINIMIMULUS G.L. Nesom &N.S. Fragasect. nov. TYPE: Erythranthe
alsinoidegDouglas ex Benth.) G.L. Nesom & N.S. Fraga

Annual, villous-hirsute to puberulent, often glandularf ldades palmately veined, broadly
ovate to subrotund, margins shallowly serrate-dentate tbcdkte; fruiting pedicels longer than
calyces; calyx margins nearly truncate; corollas tinjloye palate usually with a single, large red-
purple spot, each of the upper lobes medially purple-stripatsIstrongly bilabiate, throats open;
stamens exserted. x unknown.

(FNANM)
1. Erythranthe alsinoides (Douglas ex Benth.) G.L. Nesom & N.S. Fragamb. nov. Mimulus alsinoides
Douglas ex Benth., Scroph. Ind., 29. 1835.
Mimulus alsinoidesar. minimusBenth., Scroph. Ind., 29. 1835.

Erythranthe alsinoidesaccording to the molecular analysis, has a sisterige#dtip to the
clade comprising secginopithecaand sectMimulasig but this relationship has weak support &nd
alsinoidess very different in morphology. Gray (1886, p. 449) desdrithe calyx as "campanulate-
oblong, hardly at all unequal-sided at maturity or vensiecdout nearly filled by the oblong capsule;
the short-toothed orifice as if truncate and moderateligwh” Grant (1924, p. 234) noted th."
alsinoidesis most closely related td. pulsiferag[placed here in sedlimulosma with which it has
often been confused. The unequal calyx-teeth, 2 of whiehtrancate and longer than the 3
triangular-acute upper ones, distinguish this species fronotmey Mimulus exceptM. pachystylus
[here identified a&rythranthe orizabaesect.Mimulasig."

7. ERYTHRANTHE sect. SIMIGEMMA G.L. Nesom &N.S. Fragasect. nov. TYPE: Erythranthe
gemmiparaW.A. Weber) G.L. Nesom & N.S. Fraga

Annual; glabrous; petioles laterally compressed and deeplsatea at the base, usually
containing a lenticular propagule; fruiting pedicels slighinger than calyces; calyx strongly angled,
weakly inflated; corollas yellow, not spotted or strip@dps weakly bilabiate, throats open. x = 8.

(FNANM)
1. Erythranthe gemmipara (W.A. Weber) G.L. Nesom & N.S. Fragagmb. nov. Mimulus gemmiparugv.A.
Weber, Madrofio 21: 423. 1972.
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Production of bulbils enclosed within a saccate petoleique within the genus (Moody et
al. 1999). Flowers are uncommon. Seed production has beenetdeainn the greenhouse, but seed
formation has not been documented in natémythranthe gemmiparés known only from eight
populations imorth-central Colorado.

8. ERYTHRANTHE sect. MIMULOSMA G.L. Nesom &N.S. Fragasect. nov. TYPE: Erythranthe
moschatgDouglas ex Lindl.) G.L. Nesom & N.S. Fraga

Annual or perennial; vestiture of viscid or gland-tipped ijafometimes aromatic; leaves
palmately or subpinnately veined (weakly suprabasal-acrodrgmfsuging pedicels longer than
calyces; calyx teeth usually small and usually of equadutequal length; corollas yellow, rarely
white, commonly red-spotted in the throat, limbs stronglweakly bilabiate or nearly regular. x =
8.

(FNANM)
1. Erythranthe ampliata (A.L. Grant) G.L. Nesomcomb. nov. Mimulus ampliatusA.L. Grant, Ann.
Missouri Bot. Gard. 11: 214. 1925 (“1924").
2. Erythranthe arenaria (A.L. Grant) G.L. Nesongomb. nov. Mimulus arenariusA.L. Grant, Ann. Missouri
Bot. Gard. 11: 215. 1925 (“1924").
Mimulus multiflorus?ennell, Proc. Acad. Nat. Sci. Philad. 99: 161. 1947.
Mimulus trisulcatu®ennell, Proc. Acad. Nat. Sci. Philad. 99: 161. 1947.
Mimulus floribundussar. subulatusA.L. Grant, Ann. Missouri Bot. Gard. 11: 222. 1925 (“1924").
3. Erythranthe breviflora (Piper) G.L. Nesomgomb. nov. Mimulus breviflorusPiper, Bull. Torrey Bot. Club
28: 45. 1901.
4. Erythranthe floribunda (Douglas ex Lindl.) G.L. Nesontomb. nov. Mimulus floribundusDouglas ex
Lindl., Bot. Reg. 13: pl. 1125. 1828.
Mimulus pubescerBenth. in DC., Prodr. 10: 372. 1846. Placed here tenfiativesynonymy but perhaps
to be recognized as a good species — see Nesom (2012b).
5. Erythranthe geniculata (Greene) G.L. Nesonecpmb. nov. Mimulus geniculatusreene, Bull. Calif. Acad.
Sci. 1: 280. 1885.
Mimulus dudleyA.L. Grant, Ann. Missouri Bot. Gard. 11: 235. 1925 (“1924").
6. Erythranthe hymenophylla (Meinke) G.L. Nesomgomb. nov. Mimulus hymenophyllukleinke, Madrofio
30: 147. 1983.
7. Erythrantheinflatula (Suksd.) G.L. Nesontomb. nov. Mimulus inflatulusSuksd., Werdenda 1: 38. 1927.
Mimulus evanescemdeinke, Great Basin Naturalist 55: 250. 1995.
8. Erythranthe inodora (Greene) G.L. Nesontomb. nov. Mimulus inodorusGreene,Bull. Calif. Acad. Sci.
1:119. 1885.
Mimulus moschatugar. sessilifoliusA. Gray, Syn. FI. N. Amer. (ed. 2) 2(1): 447. 1886.
9. Erythranthe junger mannioides (Suksd.) G.L. Nesomgomb. nov. Mimulus jungermannioideSuksd.,
Deutsche Bot. Monatsschr. 18: 154. 1900.
10. Erythranthe latidens (A. Gray) G.L. Nesom¢omb. nov. Mimulus inconspicuué. Gray var .latidensA.
Gray, Syn. Fl. N. Amer. (ed. 2) 2(1, Suppl.): 450. 188@imulus latidengA. Gray) Greene, Man.
Bot. San Francisco, 278. 1894.
11. Erythranthe moniliformis (Greene) G.L. Nesontomb. nov. Mimulus moniliformisGreene, Bull. Calif.
Acad. Sci. 1: 10. 1884Mimulus moschatugar. moniliformis(Greene) Munz, Aliso 4: 99. 1958.
Mimulus dentatusar. gracilis A. Gray, Bot. Gaz. 7: 112. 1882.
Mimulus leibergiiA.L. Grant, Ann. Missouri Bot. Gard. 11: 231, pl. 6, f1925 (“1924").
Mimulus macranthuBennell, Proc. Acad. Philad. 99: 160. 1947.
Mimulus moschatugr.longiflorus A. Gray, Synopt. FI. N. Amer. (ed. 2) 2: 278. 1886; 2(1): 4886.
12. Erythranthe moschata (Douglas ex Lindl.) G.L. Nesontomb. nov. Mimulus moschatu®ouglas ex
Lindl., Bot. Reg. 13: plate 1118. 1828.
Mimulus crinitusA.L. Grant, Ann. Missouri Bot. Gard. 11: 186. 1925 (“1924Nimulus acutiden&eiche,
Fl. Chile 6: 63. 1911 (noM. acutidensGreene 1885.
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13. Erythranthe norrisii (Heckard & Shevock) G.L. Nesontomb. nov. Mimulus norrisii Heckard &
Shevock, Madrofio 32: 179. 1985.

14. Erythranthe patula (Pennell) G.L. Nesongomb. nov. Mimulus patulusPennell,Proc. Acad. Nat.l Sci.
Philadelphia 99: 162. 1947.

15. Erythranthe pulsiferae (A. Gray) G.L. Nesomgcomb. nov. Mimulus pulsiferaeA. Gray, Proc. Amer.
Acad. Arts 11: 98. 1876.

16. Erythranthe washingtoniensis (Gand.) G.L. Nesongomb. nov. Mimulus washingtoniensi@and., Bull.
Soc. Bot. France 66: 218. 1919.

(NOoRTHAMERICA -Mexico)
17.Erythranthe austrolatidens G.L. Nesom, Phytoneuron 2012-41: 23. 2012.

(Asla-southeastern Russia)
18.Erythranthe stolonifera (Novopokr.) G.L. Nesontomb. nov. Mimulus stolonifeNovopokr., Bot. Mater.
Gerb. Bot. Inst. Komarova Akad. Nauk S.S.S.R. 11: 19891

Pennell (1935) noted that the Childslimulus acutiden®keiche of 1911 (not Greene 1885)
is the same species as the North Ameridanmoschatus Von Bohlen (1995b) maintained the
Chilean entity as a distinct species M- crinitus (incl. M. acutidensReiche as a synonym) — but
noted that a closer analysis of North American ntef M. moschatuss necessary for a better
judgement. Present studies (Nesom 2011b) corroborate Pemssi¥ssment. Von Bohlen also
placed the ChileaMimulus bridgesiiin this relationship (sectMimulosmd, especially based on
similarities in calyx and pollen morphology, but that spedgeplaced here in the otherwise Asian
Erythranthesect.Sinopitheca

Sect. Mimulosma (as considered here) has been studied recently by A2E6) and
Whittall et al. (2006).Erythranthe latidenss portrayed in the molecular analysis as phylogenetically
basal to the whole section, and evidence suggestEthaftlatula is of hybrid origin betweerk.
latidens and E. breviflora Erythranthe arenariawas not included in the molecular samples of
Whittall et al. — pollen and leaf morphology as well as geggralace it in the Sierra Nevada clade.
Erythranthe macranthaand E. moniliformis have recently been treated as conspecific \lth
moschatabut are considered here to be distinct taxa. The extréxManerican species have not yet
been included in a molecular study.

Two pollen types were recognized among species of Ntlus moschatualliance” by
Argue (1986). Most of the species, includidy moschata have he sexine 2configuration,
predominantly microreticulate with supramurial grasube spinules, known agpe llc The pollen ofE.
arenaria, E. geniculataE. floribunda andE. moniliformisis type Il lackingsupramurial granules or
spinules Argue noted thatht segregation of. moniliformisand E. inodora from E. moschatas
supported by these observations.

A detailed study of sectMimulosma(Nesom 2012b), published simultaneously with the
present manuscript, includes maps, typifications, synonymyripigses, and a key to the species.

9. ERYTHRANTHE sect. MIMULASIA G.L. Nesom &N.S. Fragasect. nov. TYPE: Erythranthe
tenella(Bunge) G.L. Nesom & N.S. Fraga

Mimulus 8 Teneri Benth. in DC., Prodr. 10: 372. 184G.ECTOTYPE (designated hereMimulus
tenellusBunge. In addition tovl. nepalensisM. tenellusand M. dentatus Bentham also
includedM. alsinoides M. floribundus M. pubescenavl. moschatusandM. orizabaein §
Teneri The last five species are placed here into three etations, thus Bentham's group
was polyphyletic. The choice of type must be from anldngepalensisM. tenellus andM.
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dentatus and because the position Mf dentatusis not unequivocal, an Asian species is
chosen.

Perennial, rhizomatous; glabrous to sparsely villous ooughhirsute, eglandular (or .
karakormiand glandular; stems quadrangular, sometimes narrowhged; leaves petiolate, blades
ovate to ovate-triangular, ovate-oblong, or suborbiculamately to subpinnately veined (strongly
suprabasal-acrodromous), margins coarsely serratenfrutedicels usually slightly longer than
calyces; corollas yellow to golden yellow, sometimes redtsgair with a purple patch, tube-throat
barely or slightly exserted from the calyx (more sdEindentatd, limbs strongly bilabiate, throats
open; style exserted. x = 8n(Z 32 reported folE. nepalensidy Probatova and Sokolovskaya
1986).

(AsiA-Himalayas)

1. Erythranthe bhutanica (Yamazaki) G.L. Nesontomb. nov. Mimulus bhutanicu¥amazaki, J. Jap. Bot.
68: 23. 1993.

2. Erythranthe bodinieri (Vaniot) G.L. Nesomgomb. nov. Mimulus bodinieriVaniot, Bull. Acad. Int. Géogr.
Bot. 15(185-186): 86. 1905.

3. Erythranthe inflata (Mig.) G.L. Nesom,comb. nov. Torenia inflataMiqg., Ann. Mus. Bot. Lugd. Bat. 3:
192. 1867.Mimulus inflatugMig.) Nakai, Bot. Mag. (Tokyo) 33: 209. 1919.

Mimulus nepalensidorma japonicus Mig., Prolusio Fl. Japon., 48. 1866Mimulus nepalensis/ar.
japonicusMiq., Mél Biol. 9: 401. 1874.

4. Erythranthe kar akor miana (Yamazaki) G.L. Nesontomb. nov. Mimulus karakormianu¥amazaki, J.
Jap. Bot68: 26. 1993.

5. Erythranthe nepalenss (Benth.) G.L. Nesom¢omb. nov. Mimulus nepalensi8enth., Scroph. Ind., 29.
1835. Mimulus tenellusar. nepalensigBenth.) P.C.Tsoong ex H.P.Yang, Fl. Reipubl. Popularis Si
67(2): 171. 1979.

Mimulus formosanuBlayata, Icon. Pl. Formosan. 9: 79. 1920.
Mimulus assamicusriff., Madras J. Lit. Sci. 4: 375. 1836.

6. Erythranthe procera (A.L. Grant) G.L. Nesomgomb. nov. Mimulus nepalensiBenth. varprocerusA.L.
Grant, Ann. Missouri Bot. Gard. 11: 207. 1925 (“1924K)imulus tenelluvar. procerus(A.L. Grant)
Hand.-Mazz., Symb. Sin. 7: 832. 1936.

7. Erythranthe szechuanensis (Y.Y. Pai) G.L. Nesomgomb. nov. Mimulus szechuanensiY. Pai, Contr.
Inst. Bot. Natl. Acad. Peiping 2: 119. 1934.

8. Erythranthe tendlla (Bunge) G.L. Nesontgomb. nov. Mimulus tenellusBunge, Enum. Pl. China Bor., 49.
1833.

9. Erythranthe sinoalba G.L. Nesom, Phytoneuron 2012-44: 1. 2012.

Molecular data (Beardsley & Olmstead 2002; Bearddl@y. 2004) indicate th&rythranthe
bodinieri, E. nepalensisand E. tenellaconstitute a monophyletic groupMimulus tenelluswas
treated by Hong et al. (1998) as having three varietiegalensis platyphyllus and procerus in
addition to vartenellus Differences between the taxa, however, are generalipdiesistic of those
between different species, and based on the limited @igers in the present study, intermediates
do not occur.Erythranthe szechuanensis. karakormianaandE. bhutanensiare similar to these in
morphology and geography and are included in ddotulasia on that basis. This whole group
appears to be most closely related to the North Amerieathranthe sect. Mimulosma (fide
Beardsley et al. 2004). The Asian species are stromgbt end have sharply toothed leaves with
acute apices; they also are distinct from sédimulosma in vestiture but the characteristic
glandularity of the American species is mirroredBnkarakormianaand to a lesser extent B
sinoalba

Mimulus platyphyllusand M. tibeticus which have previously been allied witimulus
nepalensishave palmate (basal acrodromous) leaf venation and agedphere irfErythranthesect.
Sinopitheca



Barker, Nesom, Beardsley, and Fraga: Taxonomic conspectus of Phrymaceae 41

(FNANM)
10. Erythranthe dentata (Nutt. ex Benth.) G.L. Nesonapmb. nov. Mimulus dentatudlutt. ex Benth. in DC.,
Prodr. 10: 372. 1846.

Molecular data placErythranthe dentatas sister t&. sessilifolia(sect.Sinopithecabut the
two species are different in leaf morphology. The segsdbnately veined leaves & sessilifolia
are a feature of two other Asian species (not includatienmolecular analysis), which are placed
here in its closer relationshipErythranthe dentatanay indeed prove to be most closely related to
sect.Sinopithecabut the phylogeny needs to be re-examined in the context dfcaaddliispecies. At
least, likeE. bridgesiiin South America an#. orizabaein Mexico and Central Americ&,. dentata
appears to be phyletically isolated in its geographica,anéh its closest relatives in Asia, either in
sect.Sinopithecaor in sectMimulasig plus one in Mexico and Central Americ¢a prizabag.

(NorTHAMERICA-Mexico and Central America)
11.Erythranthe orizabae (Benth.) G.L. Nesongomb. nov. Mimulus orizabaeBenth. in DC., Prodr. 10: 372.
1846.
Mimulus pachystylua.L. Grant, Ann. Missouri Bot. Gard. 11: 234. 1925 (“1924").

Erythranthe orizabaes characterized by herbaceous, prostrate stems raatittte nodes;
young stems and adaxial leaf surfaces are arachnoid-wilbadong, viscid, crinkly hairs sometimes
with colored cross walls; leaf blades are ovate wéirate margins, bicolored with a lighter abaxial
surface, and pinnately veined (strongly suprabasal-acrodromiius)at least superficially similar to
E. moschatawhich usually has ascending-erect stems and concolom@ies|ebut the vestiture &
orizabaeis only of relatively coarse eglandular hairs and is tespect (as well as leaf ventation) the
species is more similar to sedflimulasia which otherwise is strictly Asian. Collections B&f
orizabaehave been made from from Guatemala, Chiapas, Oaxacagélicand Veracruz (whence
the type: K, photo MO!). See Nesom (2011d) for typifmaind other details.

10. ERYTHRANTHE sect.SINOPITHECA G.L. Nesom &N.S. Fragasect. nov. TYPE: Erythranthe
sessilifolia(Maxim.) G.L. Nesom & N.S. Fraga

Perennial, rhizomatous; stems, pedicels, calyces, andslegabrous to subglabrous; leaves
sessile, blades palmately veined, margins dentate; fruysaaicels about equal to the subtending
leaves or a little longer; calyces with shallowly loliedsubtruncate margins; corollas yellow, limbs
bilabiate, broadly expanded with open throats. x unknown.

(AsiA-Himalayas and Japan)

1. Erythranthe bracteosa (P.C. Tsoong) G.L. Nesonepmb. nov. Mimulus bracteosu®.C. Tsoong, Acta
Phytotax. Sin. 3: 415. 1955.

2. Erythranthe platyphylla (Franch.) G.L. Nesontomb. nov. Mimulus nepalensigar. platyphyllusFranch.,
Nouv. Arch. Mus. Hist. Nat. 10: 103. 1888limulus tenellussar. platyphyllus(Franch.) P.C.Tsoong
ex H.P.Yang, Fl. Reipubl. Popularis Sin. 67: 171. 1979.

3. Erythranthe sessilifolia (Maxim.) G.L. Nesomgcomb. nov. Mimulus sessilifoliusMaxim., Bull. Acad.
Petersh. 20: 436. 1874.

4. Erythranthe tibetica (P.C. Tsoong & H.P. Yang) G.L. Nesonomb. nov. Mimulus tibeticus?.C. Tsoong
& H.P. Yang, Fl. Reipubl. Popularis Sin. 67: 166, 399 (addeffiday5. 1979.

Erythranthe bracteosas differs from the other of these Himalayan speaiegsi distinctly
suprabasal-acrodromous venation (veins relatively few inbeonirig. 2) and linear calyx lobes, but
it seems better placed here than in sbtimulasia Venation in the Japane&e sessilifoliaalso
occasionally is weakly suprabasal.
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(SouTH AMERICA-Chile)

5. Erythranthe bridgesi (Benth.) G.L. Nesomgomb. nov. Mimulus parviflorusLindl. var. bridgesii Benth.
in DC., Prodr. 10: 371. 1846Mimulus bridgesii(Benth.) Clos, Fl. Chil. [Gay] 5: 141. 1849 YPE:
CHILE. The protologue has this: "In Chili australi (Bridges!686), in ins. Chiloe (Darwin!)."
Holotype: K?

Erythranthebridgesii is characterized by its apparently annual duration, deeotyerect to
ascending-erect stems rooting at proximal nodes, glabrousgiaddular herbage, sessile, ovate to
lanceolate leaves, long fruiting pedicels (16-60 mm, often longjskdlly), calyces with barely
differentiated lobes and subtruncate margins, and yeltedrspotted corollas (throat, palate, and
lobes) with tube-throats 6-8 mm and limbs distinctly expahdedveakly bilabiate, the lobes deeply
notched. Von Bohlen (1995) placed the species in the relatiohipimulus moschatugas
synonym M. crinitus A.L. Grant) andM. floribundus Douglas ex Lindl., especially based on
similarities in pollen morphology (or its lack of similgrto sect.Simiolug, but its placement within
sect.Mimulosmais problematic.

The nearly plicate calyx angles and the sessile, semiemtc3-5-palmately nerved leaves
of Erythranthebridgesii are similar to those oErythranthe sect. Simiolus which has radiated in
Andean South America, but pollen morphology excludes it from ghaup (Argue 1981). The
species is tentatively placed here as a continentajlyndgismember of secBinopithecawith which
it shares glabrous vestiture, sessile (cauline) and paimateied leaves, calyces with shallowly
lobed to subtruncate margins, and broadly spreading,lyvedbiate to nearly regular limbs. Pollen
of E. bridgesiiis tetracolpate or pentacolpate in contrast to the prazate pollen of its putative Asian
relatives, but this was viewed by Argue as a derivedufe and does not negate the hypothesis of
relationship offered here.

11. ERYTHRANTHE sect.EXIGUA G.L. Nesom &N.S. Fragasect. nov. TYPE: Erythranthe exigua
(A. Gray) G.L. Nesom & N.S. Fraga

Annual; glandular-puberulent; leaf blades oblong-lanceolateingupedicels longer than
calyces; calyces 2—3 mm long; corollas lavender, tube-throatS 8¥2 long, limbs bilabiate with an
open throat; capsules mostly 3—-3.5 mm long, longer than theesal x unknown.

(FNANM)
1. Erythranthe exigua (A. Gray) G.L. Nesom & N.S. Fragapmb. nov. Mimulus exiguusA. Gray, Proc.
Amer. Acad. Arts 20: 307. 1885.

Erythranthe exiguan the molecular analysis of Beardsley et al. (2004) iseulaister to sect.
Simiolawith poor support and is on a long branch. Plantdiofulus exiguusire diminutive annuals
with few nodes and greatly reduced leaves, corollas,cahtes. The corollas are lavender, the
calyces do not have upcurving lower lips (as in s&rhiolg, and the mature capsules usually are
distinctly exserted from the calyces.

12. ERYTHRANTHE sect.SIMIOLA (Greene) G.L. Nesom & N.S. Fragagmb. nov. Mimulus §
Simiolus Greene, Bull. Calif. Acad. Sci. 1. 109. 1883.ECTOTYPE (designated here):
Mimulus guttatud=isch. ex DC. [=Erythranthe guttath Mimulus guttatuss chosen as the
type because it often is considered the "central" speafighe section, often regarded as
inclusive of many of the other species or regarded asthjirancestral to them.

Mimulus 8§ SpeciosiBenth. in DC., Prodr. 10: 369. 1846 ECTOTYPE (designated hereMimulus
luteus L Mimulus luteusis chosen here as lectotype because it is the "shovaédtie
species listed by Bentham, corresponding to his epithetitsq."
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Annual to short-lived perennial; hirtellous to hirsute siipitate- to villous-glandular,
sometimes a mixture; cauline leaf blades generally sessileoeaig (fused inE. glaucescens
dissected inE. laciniatg, palmately veined; fruiting pedicels longer than calydasting calyx
inflated and sagittally compressed with lower lobes attaristically turning up and folding over the
lateral teeth, nearly closing the throat; corollas yel{oeam to pink or red in some Chilean species)
commonly with with red spots along the throat, limbs strpriglabiate, throat compressed and
occluded by swollen ventral ridges of the lower lip. x = 8.

(FNANM)

1. Erythranthe arenicola (Pennell) G.L. Nesomgomb. et stat. nov. Mimulus guttatussubsp.arenicola
Pennell, Proc. Acad. Nat. Sci. Philadelphia 99: 166. 1947.

2. Erythranthe arvensis (Greene) G.L. Nesontomb. nov. Mimulus arvensissreene, Pittonia 1: 37. 1887.
Mimulus langsdorffiivar. arvensis(Greene) Jeps., Fl. W. Mid. Calif., 407. 190Mimulus guttatus
var. arvensis(Greene) A.L. Grant, Ann. Missouri Bot. Gard. 11: 174. 192924"). Mimulus
guttatussubsparvensis(Greene) Munz, Aliso 4: 99. 1958.

Mimulus micranthusA. Heller, Muhlenbergia 8: 132. 1912Mimulus nasutugsreene varmicranthus(A.
Heller) A.L. Grant, Ann. Missouri Bot. Gard. 11: 331. 1925 (“1924"Mimulus guttatusvar.
micranthus(A. Heller) G.R. Campbell, Aliso 2: 332. 1950limulus guttatussubsp.micranthus(A.
Heller) Munz, Aliso 4: 99. 1958.

3. Erythranthe brachystylis (Edwin) G.L. Nesomgomb. nov. Mimulus brachystyli€dwin, Leafl. W. Bot. 7:
137. 1954,

4. Erythranthe brevinasuta G.L. Nesom, Phytoneuron 2012-40: 70. 2012.

5. Erythranthe caespitosa (Greene) G.L. Nesontomb. nov. Mimulus scoulerivar. caespitosusGreene,
Pittonia 2: 22. 1889.Mimulus caespitosugGreene) Greene, J. Bot. (Brit. & Foreign) 33: 8. 1895.
Mimulus tilingii var. caespitosugGreene) A.L. Grant, Ann. Missouri Bot. Gard. 11: 154. 1925
(“1924").

6. Erythranthe calciphila (Gentry) G.L. Nesomgomb. nov. Mimulus calciphilusGentry, Madrofio 9: 2.
1947.

7. Erythranthe charlestonensis G.L. Nesom, Phytoneuron 2012-40: 80. 2012.

8. Erythranthe chinatiensis G.L. Nesom, Phytoneuron 2012-40: 86. 2012.

9. Erythranthe cordata (Greene) G.L. Nesontomb. nov. Mimulus cordatusGreene, Leafl. Bot. Observ.
Crit. 2: 6. 1909.

10. Erythranthe decora (A.L. Grant) G.L. Nesomgomb. nov. Mimulus guttatusvar. decorusA.L. Grant,
Ann. Missouri Bot. Gard. 11: 173. 1925 (*1924'Mimulus decorugA.L. Grant) Suksd., Werdenda 1:
37.1927.

11. Erythranthe geyeri (Torr.) G.L. Nesomgcomb. nov. Mimulus geyeriTorr. in Nicollet, Rep. Hydrogr.
Upper Mississippi, 157. 1843.

Mimulus jamesiTorr. & A. Gray ex Benth. in DC., Prodr. 10: 371. 1848imulus pvar.jamesii(Torr. &
A. Gray) A. Gray, Synopt. FI. N. Amer. ed. 2, 2(1): Bug47. 1886.

Mimulus jamesivar. fremontii Benth. in DC., Prodr. 10: 371. 184@Mlimulus glabratusvar. fremontii
(Benth.) A.L. Grant, Ann. Missouri Bot. Gard. 11: 190. 192824”). Mimulus glabratussubsp.
fremontii (Benth.) Pennell, Proc. Acad. Nat. Sci. Philadelphid?D. 1935.

12. Erythranthe glaucescens (Greene) G.L. Nesontomb. nov. Mimulus glaucescen&reene, Bull. Calif.
Acad. Sci. 1: 113. 1885Mimulus guttatusvar. glaucescengGreene) Jeps., Man. Fl. Pl. Calif., 928.
1925.

13.Erythranthe grandis (Greene) G.L. Nesontomb. nov. Mimulus guttatusvar. grandisGreene, Man. Bot.
San Francisco Bay, 277. 189Mimulus grandis(Greene) A.Heller, Muhlenbergia 1: 110. 1904.
Mimulus langsdorffiivar. grandis (Greene) Greene, J. Bot. (Brit. & Foreign) 33: 7: 18%ee South
American taxa.

14. Erythranthe guttata (Fisch. ex DC.) G.L. Nesontomb. nov. Mimulus guttatug=isch. ex DC., Cat. Pl.
Horti Monsp., 127. 1813Mimulus langsdorffiivar. guttatus(Fisch. ex DC.) Jeps., Fl. W. Mid. Calif.,
406. 1901.

15. Erythranthe hallii (Greene) G.L. Nesontgomb. nov. Mimulus hallii Greene, Bull. Calif. Acad. Sci. 1:
113. 1885.Mimulus guttatuwvar. hallii (Greene) A.L. GrantAnn. Missouri Bot. Gard. 11: 172. 1924.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.
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Erythranthe inamoena (Greene) G.L. Nesontomb. nov. Mimulus inamoenu&reene, Pittonia 5: 137.
1903.

Mimulus jamesivar.texensisA. Gray, Syn. Fl. N. Amer. 2(2): 277. 1878.

Erythranthe laciniata (A. Gray) G.L. Nesomgcomb. nov. Mimulus laciniatusA. Gray, Proc. Amer. Acad.
Arts 11: 98. 1876.

Erythranthe marmor ata (Greene) G.L. Nesontomb. nov. Mimulus marmoratu§reene, Erythea 3: 73.
1895.

Mimulus whippleiA.L. Grant, Ann. Missouri Bot. Gard. 11: 184. 1925 (“1924").

Erythranthe michiganensis (Pennell) G.L. Nesontomb. nov. Mimulus glabratussubsp.michiganensis
Pennell, Acad. Nat. Sci. Philadelphia Monogr. 1: 119. 198Bmulus glabratusvar. michiganensis
(Pennell) FassettfiRhodora 41: 524. 1939Mimulus michiganensigPennell) Posto & Prather, Syst.
Bot. 28: 177. 2003.

Erythranthe microphylla (Benth.) G.L. Nesomgomb. nov. Mimulus microphylluBenth. in DC., Prodr.
10: 371. 1846.Mimulus langsdorffivar. microphyllus(Benth.) A.Nelson & J.F.Macbr., Bot. Gaz. 61:
44.1916. Mimulus guttatusvar. microphyllus(Benth.) Pennell ex M.Peck, Man. Pl. Oregon, 654.
1941.

Mimulus platycaly®ennell, Proc. Acad. Nat. Sci. Philadelphia 99: 167. 1947.

Erythranthe minor (A. Nelson) G.L. Nesomgomb. nov. Mimulus minorA. Nelson Proc. Biol. Soc.
Wash. 17: 178. 1904.

Erythranthe corallina (Greene) G.L. Nesontomb. nov. Mimulus corallinusGreene, Erythea 4: 21.
1896.

Mimulus minusculuSreeneg Leafl. Bot. Observ. Crit. 2: 5. 1909.

Erythranthe nasuta (Greene) G.L. Nesoncpmb. nov. Mimulus nasutus§sreene, Bull. Calif. Acad. Sci. 1:
112. 1885. Mimulus langsdorffiivar. nasutus(Greene) Jeps., Fl. W. Calif., 407. 190Mimulus
guttatusvar. nasutugGreene) Jeps., Man. Fl. PI. Calif., 928. 1925.

Mimulus hallii Greene Bull. Calif. Acad. Sci. 1: 113. 1885Mimulus guttatusvar. hallii (Greene) A.L.
Grant. Ann. Missouri Bot. Gard. 11: 172. 1925 (*1924").

Erythranthe nudata (Curran ex Greene) G.L. Nesoogmb. nov. Mimulus nudatusCurran ex Greene,
Bull. Calif. Acad. Sci. 1: 114. 1885.

Erythranthe pardalis (Pennell) G.L. Nesontomb. nov. Mimulus pardalisPennell, Proc. Acad. Nat. Sci.
Philadelphia 99: 164. 1947.

Mimulus cupriphilusMacnair, Bot. J. Linn. Soc. 100: 3. 1989.

Erythranthe parvula (Wooton & Standley) G.L. Nesontomb. nov. Mimulus parvulusWooton &
Standley, Contr. U.S. Natl. Herb. 16: 171. 1913.

Erythrantheregni G.L. Nesom, Phytoneuron 2012-40: 24. 2012.

Erythranthe scouleri (Hook.) G.L. Nesomg¢omb. nov. Mimulus scouleriHook., Fl. Bor.-Amer. 2: 100.
1838. Mimulus guttatusubsp.scouleri(Hook.) Pennell, Proc. Acad. Nat. Sci. Philadelphia @&. 1
1947.

Erythranthe thermalis (A. Nelson) G.L. Nesongomb. nov. Mimulus thermalisA. Nelson, Bull. Torrey
Bot. Club 27: 269. 1900.

Erythranthe tilingii (Regel) G.L. Nesomgomb. nov. Mimulus tilingii Regel, Gartenflora 18: 321, plate
631. 1869.Mimulus langsdorffivar.tilingii (Regel) Greene, J. Bot. (Brit. & Foreign) 33: 8. 1895.

Erythranthe unimaculata (Pennell) G.L. Nesontomb. nov. Mimulus unimaculatu®ennell, Notul. Nat.
Acad. Nat. Sci. Philadelphia 43: 5. 1940.

Erythranthe utahensis (Pennell) G.L. Nesomgcomb. et stat. nov. Mimulus glabratusvar. utahensis
Pennell, Acad. Nat. Sci. Philadelphia Monogr. 1: 123, n2adi235.

(NoRTHAMERICA-Mexico)

33.
34.

35.

36.

Erythranthe brevinasuta G.L. Nesom, Phytoneuron 2012-40: 70. 2012.

Erythranthe dentiloba (B.L. Rob. & Fernald) G.L. Nesonepmb. nov. Mimulus dentilobus8.L. Rob. &
Fernald, Proc. Amer. Acad. Arts 30: 120. 1894.

Erythranthe glabrata (Kunth) G.L. Nesom¢omb. nov. Mimulus glabratuKunth, Nov. Gen. Sp. (quarto
ed.) 2: 370. 1817. Authorship BF. glabratussometimes is attributed incorrectly to A. Gray.

Erythranthe madrensis (Seem.) G.L. Nesonzomb. nov. Mimulus madrensiSeem., Bot. Voy. Herald 9:
322, plate 58. 1856.

Mimulus wiensiR.K. Vickery, Madrofio 22: 161. 1973.
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Mimulus yecorensiR.K. Vickery, Madrofio 44: 391. 1997 [publ. 1998].
37.Erythranthe pallens (Greene) G.L. Nesonecomb. nov. Mimulus pallensGreene, Leafl. Bot. Observ. Crit.
2:4.19009.
38.Erythranthe penndllii (Gentry) G.L. Nesomgomb. nov. Mimulus pennelliGentry, Madrofio 9: 24. 1947.
39.Erythranthevisibilis G.L. Nesom, Phytoneuron 2012-40: 97. 2012.

(SoutH AMERICA-Chile)

40. Erythranthe andicola (Kunth) G.L. Nesomgomb. nov. Mimulus andicolaKunth, Nov. Gen. Sp. (quarto
ed.) 2: 370. 1817 [publ. 1818].

41 . Erythranthe cuprea (Dombrain) G.L. Nesoncomb. nov. Mimulus cupreu®ombrain, Fl. Mag. (London)
2: t. 70. 1862.

42 Erythranthe depressa (Phil.) G.L. Nesomgomb. nov. Mimulus depressuBhil., Fl. Atacam., 45. 1860.

43. Erythranthe lacerata (Pennell) G.L. Nesomcomb. nov. Mimulus laceratusPennell, Physis (Buenos
Aires) 9: 320. 1929.

44 Erythranthe lutea (L.) G.L. Nesomgcomb. nov. Mimulus luteud.., Sp. Pl. (ed. 2), 884. 1763. Included as
synonyms arél. nummularisGay,M. smithiiLindl., and others).

Erythranthe lutea var.variegata (Lodd.) G.L. Nesomgomb. nov. Mimulus variegatud.odd., Bot. Cab.

16: t. 1872. 1832.Mimulus luteus var. variegatuysodd.) Hook. in CurtisBot. Mag. 61: tab. 3336.
1834.

45. Erythranthe acaulis (Phil.) G.L. Nesomgcomb. nov. Mimulus acaulisPhil., Anales Univ. Chile 91: 112.
1895. Mimulus depressugar.acaulis(Phil.) Reiche, Fl. Chile 6: 62. 1911.

MimulusnanusPhil., Fl. Atacam., 45. 1860 (ntd. nanusHook. & Arn. 1839). Mimulus depressusar.
nanus(Phil.) Reiche, Fl. Chile 6: 62. 1911.
Mimulus minimu<C. von Bohlen, Gayana, Bot. 52: 13. 1995.

46. Erythranthe naiandina (J.M. Watson & C. von Bohlen) G.L. Nesoogmb. nov. Mimulus naiandinus
J.M. Watson & C. von Bohlen, Curtis's Bot. Mag. 17: 13%0.

47. Erythranthe parviflora (Lindl.) G.L. Nesomcomb. nov. Mimulus parviflorusLindl., Bot. Reg. 11: , pl.
874. 1825 [noMimulus parviflorugGreene) A.L. Grant 1925 (*1924")].

48. Erythranthe pilosiuscula (Kunth) G.L. Nesomgomb. nov. Mimulus pilosiusculuKunth, Nov. Gen. Sp.
(quarto ed.) 2: 370. 1817 [publ. 1818].

Erythranthe glabratasensu lato includes various South American taxa thgtprave to be
discrete biological entities, e.dimulus kingiiPhil., M. sylvaticusPhil., M. tenerPhil., and others).
In the sense adopted here and in a study of the sectisor(N2012a), typicaE. glabrata(typified
by a Mexican plant) is known in South America only from a paah system in Colombia.

Erythranthe luteavar. luteahas yellow corollas like those of western North AmeriwhileE.
lutea var. variegata has purplish corolla lobes with a white to pale-yellowodh Erythranthe
naiandinahas a purplish-pink corollas white on the distal halfhef lower three lobesErythranthe
cupreahas two color forms: orange-red and yellow (Cooley.€2@08).

A detailed study of secBimiola(Nesom 2012a), published simultaneously with the present
manuscript, includes maps, typifications, complete synonymygrigésns, and a key to the species.
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APPENDIX: HOMOTYPIC SYNONYMY AND TAXONOMIC USAGE

[.MIMULUSL., Sp. Pl. Sp. 2: 634. 1753; L., Gen. PI. 283. 1754; BenthopBcindicae 29 (1835),
partly (as toM. ringens M. alatus M. strictus M. orbicularis M. gracilis); Eb. Fisch., Fam.
Gen. Vasc. Pl. 7: 405. 2004, partly; and other authors belowee: Mimulus ringend.. The
genus as originally described by Linnaeus included onigghesspecies.

Monavia Adans., Fam. Plant. 2: 211. 1763, nom. illeg. (superflucasen ICN Art. 52.1).
Superfluous when published, intended by Adanson as a replaicearae forMimulusL.,
which was listed as a synonym. Ndimulus of Plinius, which was treated by Adanson as
the name foRhinanthusf Linnaeus. TYPE: Mimulus ringend..

Cynorrhynchiuml. Mitchell, Diss. Brevis. Princ. Bot. Zool. 29. 1769, ndhag. (includes type of an
existing genus: ICN Art. 52.1)TYPE: Mimulus ringensL. The 1769 protologue "exactly
repeated Mitchell's previous descriptionAicta Phys.-Med. Acad. Caes. Leop.-Francisc. Nat. Cur.
8: 207. 1748; only the genus was described, but by Linnaeus' refeireribe Genera
Plantarum [1754 (ed. 5), p. 283] @ynorrhynchiumas a synonym oMimulus Mitchell's
plant was correctly identified witll. ringensL.” (Pennell 1935, p. 112). The description by
Linnaeus also incorporated much of the original by Mitchell

Most of Mitchell's herbarium and types are in BM-Bankgh others in G, LINN, and
OXF but a collection oMimulusby Mitchell apparently is not among them.

Mimulus § Erecti Benth. in DC., Prodr. 10: 369. 1846, without indication of rgdetly (as tdM.
ringens M. alatus M. madagascariensidM. gracilis. LECTOTYPE: Mimulus ringensL.
Bentham included. ringens M. alatus M. madagascariensjd. gracilis, M. pusillus and
M. uvedaliaein ser.Erecti. There is no clear choice for lectotype; the speaksted.here is
one that Bentham had studied from adequate material.

Mimulus § Prostrati Benth. in DC., Prodr. 10: 373. 1846, without clear indicatibrank, partly (as
to M. orbicularig). LECTOTYPE: Mimulus orbiculariswall. ex Benth. Bentham includéd.
orbicularis, M. repens andM. prostratus He noted that these comprised "Species Asiaticee
vel Australasicee.” This section has not been adoptedcgudrséy and in global works these
species have been consistently treated together. Thaceclear choice for lectotype; the
species selected here is one that Bentham had studieddienquate material.

Mimulussubg.Synplacusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Botai@. 11: 126, partly.

Mimulus subg. Synplacus A.L. Grant, Ann. Missouri Bot. Gard. 11: 126. 1925 (“1924").
LECTOTYPE: Mimulus ringens L.Grant did not specify a type from among the four sestion
she included in sub@ynplacus Typification of subgSynplacushas not subsequently been
made explicit and the subgenus has not been used to the @xaiisiny sections or species
among those with axile placentation. What species Gnagthave had in mind as the type
of subg.Synplacuss not clear — the choice here simply places the tax@symonym of
Mimulussensu stricto.

Mimulus § Mimulus (as ‘Eumimulug): A. Gray, Proc. Amer. Acad. 11: 97 1876, partly,(asvio
ringensandM. alatug; Greene, Bull. Calif. Acad. Sci. 1: 108. 1885, partly (asit ringens
and M. alatug; A. Gray, Syn. Fl. N. Amer. (ed. 2) 2: 276. 1886, parfl{1): 446. 1886,
partly (idem). —Mimulus sect. Mimulus (as ‘Eumimulug): Benth. & J.D. Hook., Gen. PI.
2(2): 947 (1876), partly; Wettst.,, Nat. Pfl. IV 3b: 72 (1891), pafdly toM. gracilis, M.
madagascariensjsA.L. Grant, Ann. Missouri Bot. Gard. 11: 126. 1925 (“19243rtly (to
spp. listed under our secEtimimulus exceptM. linearis).

Mimulus sect. Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot. r@all: 195.
1925 (*1924"), partly (as t. orbicularis).
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II. THYRIDIA W.R. Barker & Beardsleyin text above. TYPE: Thyridia repens(R. Br.) W.R.
Barker & Beardsley.

Mimulus § Prostrati auct. non Benth.: Benth. in DC., Prodr. 10: 369. 1846, naith@ut rank, partly
(as toM. repens.

Mimulus sect. Mimulus (as ‘Eumimulu®) [auct. non Benth. & J.D. Hook.]: Benth. & J.D. Hopk
Gen. Pl. 2(2): 947 (1876), partly.

Mimulussubg.Synplacusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Botai@. 11: 126, partly,

Mimulus sect. Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot. r@all: 195.
1925 (*1924"), partly (as t¥. repens.

Mimulusauct. non L. (partly, as 8. repen$. Benth., Scroph. Indicae 29 (1835); Wettst., Nat. Pfl.
IV 3b: 72 (1891); ?Eb. Fisch., Fam. Gen. Vasc. Pl. 7: 405. 2004.

[11. MICROCARPAEA R. Br., Prodr. Fl. Nov. Holland., 435. 1810; Benth. in DR¥yqdr. 10: 432.
1846; Benth. & J.D. Hook., Gen. Pl. 2(2): 957 (1876); Wettstt, Rt IV 3b: 77 (1891) ;
Eb. Fisch., Fam. Gen. Vasc. PI. 7: 402. 2004&PE: MicrocarpaeamuscosaR. Br., nom.
illeg. (= Microcarpaeaminima (K.D. Koenig ex Retz.) Merrill), the only species inet
protologue.

IV. UVEDALIA R. Br., Prodr. Fl. Nov. Holland., 440. 1810; Benth., Scrdpdicae 8 (1835).
TYPE: Uvedalia linearisR. Br., the only species in the protologue.

Mimulus§ Erecti auct. non Benth.: Benth. in DC., Prodr. 10: 369. 1846, natheuwt rank, partly (as
to M. uvedaliag,

Mimulussubg.Synplacusuct. non A.L. Grant: A.L. Grant, Ann. Missouri BG@ard. 11: 126, partly.
(as toM. linearis).

Mimulus8 Mimulus(as ‘Eumimulug) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad. BI.. 1876,
partly, (as taM. linearig. — Mimulus sect.Mimulus (as ‘Eumimulu¥) [auct. non Benth. &
J.D. Hook.]: Benth. & J.D. Hook., Gen. Pl. 2(2): 947 (187@)tly; Wettst., Nat. Pfl. IV 3b:
72 (1891), partly (as thl. linearis(R. Br.) Wettst.); A.L. Grant, Ann. Missouri Bot. Gharl1:
126. 1925 (“1924"), partly (as ©d. linearisand its varlutea).

Mimulusauctt. non L., partly: authors since R. Br., BentB3§), and D. Don.

V. PEPLIDIUM Delile, Fl. Egypte [Edn. 1]: 148. 1813; [Delile, Descr. gy Hist. Nat. 50, 148.
1813 (*1812"), nomen nudum]; Benth. in DC., Prodr. 10: 422. 1846thBé&nJ.D. Hook.,
Gen. Pl. 2(2): 957 (1876); Wettst., Nat. Pfl. IV 3b: 77. 1891;FRdxh., Fam. Gen. Vasc. PI.
7:402. 2004.TyPE: Peplidium humifusurdelile (=Peplidium maritimun{L.f.) Asch.), the
only species in the protologue.

VI. ELACHOLOMA F. Muell. & Tate ex F. Muell., Vict. Naturalist 12: 14.aW 1895 (“genus of
Sesameae”); F. Muell. & Tate ex Tate, Trans. Roy. Sodustral. 19: 79. July 1895, nomen
nudum (“Or. Pedalineae”); S.T. Blake, Proc. Roy. Sdgueensl. 70: 45. 1959
(Scrophulariaceae); N.T. Burb., Dict. Austral. Pl. G@Pedaliaceae or Scrophulariaceae);
W.R. Barker, Fl. Cent. Austral. 329. 1981 (Scrophulariace&eR. Barker, Evol. Fl. Fauna
Arid Austral. 342. 1982 (Scrophulariaceae trib. Gratioleae ulitimulinae); Eb. Fisch.,
Fam. Gen. Vasc. PIl. 7: 402. 2004 (Scrophulariaceae “Phramat#h. Microcarpaeeae (as
“Microcarpeae”). TYPE: Elacholoma horniiF. Muell. & Tate, the only species in the
protologue.

Mimulus§ Prostrati auct. non Benth.: Benth. in DC., Prodr. 10: 373. 1846, witbleatr indication of
rank, partly (exclM. orbicularis M. repens.

Mimulus§ Erecti auct. non Benth.: Benth. in DC., Prodr. 10: 369. 1846, natheuwt rank, partly (as
to M. pusillug,
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Mimulus sect. Mimulus (as ‘Eumimulu®) [auct. non Benth. & J.D. Hook.]: ?Benth. & J.D. d¢lo,
Gen. Pl. 2(2): 947 (1876), partly (as to Benth. in DC. iomgt

Mimulussubg.SynplacusA.L. Grant, Ann. Missouri Bot. Gard. 11: 126, partly {a$/. prostratus.

Mimulus sect. Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Botai@d. 11: 195.
1925 (*1924”), partly (as t¥. prostratusandM. pusillug.

Mimulusauctt. non L.(partly, as tel. prostratusand/orM. pusillug: e.g. Benth., Fl. Austral. 4: 483.
1868; W.R. Barker, Fl. Cent. Austral. 329. 1981

VIl. GLOSSOSTIGMA Wight & Arn., Nova Acta Phys.-Med. Acad. Caes. LeGarol. Nat. Cur.

18: 355. 1836, nom. conserv.; Benth. in DC., Prodr. 10: 426. 1846h.B&ni.D. Hook.,
Gen. Pl. 2(2): 958 (1876); Wettst., Nat. Pfl. IV 3b: 78. 1891;FRdxh., Fam. Gen. Vasc. PI.
7: 403. 2004.TyPE: GlossostigmaspathulatumArn., nom. illeg. Limosella diandralL. =
Glossostigmaliandrum(L.) Kuntze), the only species in the protologue.

TricholomaBenth. in DC., Prodr10:426. 1846, nom. rejic.TYPE: T. elatinoidesBenth. =G.
elatinoides(Benth.) Benth. ex J.D. Hook., ndmicholoma(Fr.) Staude, nom. cons. (Fungi:
Agaricaceae), the sole species in the protologue.

Mimulussect.Mimulus (as ‘Eumimulu¥) [auct. non Benth. & J.D. Hook.]: Benth. & J.D. Hopk.
Gen. Pl. 2(2): 958 (1876), partly.

VIIl. PHRYMA L., Sp. Pl. 2: 601. 1753; Schauer in DC. Prod. 11: 520. 1847 (in typacio
Phrymaceae); Benth. & J.D. Hook., Gen. Pl. 2(2): 1132 (18&6)\erbenaceae trib.
Phrymeae); Brig., Nat. Pfl. IV 3b: 361 (in monotypic Phryeses). 1891, Thieret, J. Arnold
Arb. 53: 226. 1972; Eb. Fisch., Fam. Gen. Vasc. Pl. 7: 402. 2004c(opl&ilariaceae
“Phrymaceae”, in note only). TYPE: Phryma leptostachyd.., the sole species in the
protologue.

LeptostachigAdans., Fam. 2: 201. 1763. A superfluous replacement narRéifygmal.

IX. HEMICHAENA Benth., PI. Hartw., 78. 1841; Benth. & J.D. Hook., Geh.2(2): 943 (1876);
Wettst., Nat. Pfl. IV 3b: 67. 1891; Thieretieldiana Bot. 34: 92. 1972; Eb. Fisch., Fam.
Gen. Vasc. PI. 7: 404. 2004.yPE: Hemichaena fruticos&enth. (=Mimulusfruticosus.

Mimulus (subg.Schizoplacussect. TropanthusA.L. Grant, Ann. Missouri Bot. Gard. 11: 324. 1925
(“1924™). TypPe: Mimulus treleaseiA.L. Grant (=Mimulus levigatus This is the sole
species in the protologue.

BerendtiaA. Gray, Proc. Amer. Acad. Arts 7: 379. 1868 (non Goeppert 18¥8jtst., Nat. Pfl. IV
3b: 67. 1891; A.L. Grant, Ann. Missouri Bot. Gard. 11: 350. 1925 (*1924"note). —
BerendtiellaWettst. & Harms in Engl. et Prantl, | Pflanzenf., @esregister zum Il. bis IV.
Teil: 459. 1899 [a replacement name BarendtiaA. Gray]. LECTOTYPE (Thieret 1972b, p.
92): Berendtia ghiesbrechtih. Gray (=Mimulusrugosu3. Gray did not cite a type for his
new genus, in which he includ&dghiesbrechtiiB. coulteri andB. rugosa

Leucocarpusauct. non D. Don: Benth in DC., Prodr. 10: 335. 1846, paatytdL. fruticosug.

Diplacusauct. non Nutt.: Benth in DC., Prodr. 10: 335. 1846, paattytoD. rugosu$. — Mimulus
sect.Diplacusauct. non (Nutt.) Wettst.: Wettst., Nat. Pfl. IV 3b: 72 (18919rtly (as tdM.
rugosus.

X. MIMETANTHE Greene, Bull. Calif. Acad. Sci. 1: 181. 1886[1885]; A.L. Gramn. Missouri
Bot. Gard. 11: 350. 1925 (“1924”); Wettst., Nat. Pfl. IV 3b: 67. 1&&Mimelanthé; A.L.
Grant, Ann. Missouri Bot. Gard. 11: 350. 1925 (“1924") (in not&h. Fisch., Fam. Gen.
Vasc. Pl. 7: 405. 2004T yPE: Mimetanthe pilosgBenth.) Greene
Herpestis sect. Mimuloides Benth. in DC., Prodr. 10: 394. 1846. Mimulus § Mimuloides
(Benth.) Benth. & J.D. Hook., Gen. Pl. 2(2): 947. 1876; fayGProc. Amer. Acad. Arts 11:
95. 1876; Greene, Bull. Calif. Acad. Sci. 1: 122. 1885; A. Gragw, 5l. N. Amer. (ed. 2) 2:



Barker, Nesom, Beardsley, and Fraga: Taxonomic conspectus of Phrymaceae 54

279. 1886; 2(1): 446. 1886T YPE: Herpestis pilosdBenth. [(Mimetanthe pilosp Watson
(1871) noted that the species had been recognizerpestissect. Mimuloidesbut he did
not formally transfer the section kimulus

X1. DIPLACUS Nutt., Ann. Nat. Hist. 1: 137. 1838; Benth. in DC., Prdd: 368. 1848, partly
(excl.D. rugosug; Greene, Bull. Calif. Acad. Sci. 1: 94. 1885.Mimulus§ Diplacus(Nutt.)
A. Gray, Proc. Amer. Acad. Arts 11: 97. 1876 (as to sppumsect.Diplacug; A. Gray,
Syn. FI. N. Amer. (ed. 2) 2: 275. 1886 (as to spp. listed unalesectDiplacus, 2(1): 442.
1886. —Mimulus sect. Diplacus (Nutt.) Benth. & J.D. Hook., Gen. Pl. 2(2): 947 (1876);
Wettst., Nat. Pfl. IV 3b: 71 (1891), partly (as to spp. listedier our sectDiplacug. —
Mimulus (subg. Schizoplacussect. Diplacus (Nutt.) A.L. Grant, Ann. Missouri Bot. Gard.
11: 326. 1925 (“1924") (as to spp. in our sddiplacuy. LECTOTYPE (Thompson 2005):
Diplacus glutinosugJ.C.Wendl.) Nutt. [-Diplacus aurantiaculs

EunanusBenth. in DC., Prodr. 10: 374. 1846; Greene, Bull. Calfad\ Sci. 1: 94. 1885, partly. —
Mimulus § Eunanug(Benth.) A. Gray, Proc. Amer. Acad. Arts 11: 95. 187%&t(aspp. in our
sects.Erimimimulus Eunanus Oenoe Cleisanthuy A. Gray, Syn. Fl. N. Amer. (ed. 2) 2:
273. 1886 (as to spp. listed under our seetsnimimulus Eunanus Oenoeg Cleisanthu}
2(1): 444. 1886 (as to spp. listed under our sé&fisnimimulus Eunanus Cleisanthuy —
Mimulus sect.Eunanug(Benth.) Wettst.: Wettst., Nat. Pfl. IV 3b: 71 (1891) (no digted).
— Mimulus (subg. Schizoplacus sect. Eunanus(Benth.) A.L. Grant, Ann. Missouri Bot.
Gard. 11: 268. 1925 (“1924") (as to spp. listed under our sEctsimimulus Eunanus
PseudoenqeCleisanthuy LECTOTYPE (see undeDiplacussect.Eunanus.

Mimulus subg. SchizoplacusA.L. Grant, Ann. Missouri Bot. Gard. 11: 268. 1925 (“1924").
LECTOTYPE: (Thompson 2005, p. 26Wimulus nanugdook. & Arn.[= Diplacus nanuk

Mimulus § OenoeA. Gray in W.H. Brewer, S. Watson, and A. Gray, Boalifornia (ed. 1): 563.
1876; A. Gray, Syn. FI. N. Amer. (ed. 2) 2(1): 443. 1886 (as to bgied under our sects.
Oenoeg Cleisanthuy — Eunanussect.Oenoe(A. Gray) Greene, Bull. Calif. Acad. Sci 1: 98.
1885 (rank specified on p. 97), partly (asBoangustatusk. tricolor). — Mimulus sect.
Oenoe(A. Gray) Wettst., Nat. Pfl. IV 3b: 71 (1891) (no spp. lidted Mimulussect.Oenoe
(A. Gray.) A.L. Grant, Ann. Missouri Bot. Gard. 11: 309. 1942B24"), partly (as to spp.
listed under our sect®enoeCleisanthuy TYPIFICATION (see under sedDenog.

Mimulus 8§ MimulastrumA. Gray in Lemmon, Bot. Gaz. (Crawfordsville) 9: 141. 1884(Ghay, Syn.
FIl. N. Amer. (ed. 2) 2(1): 446. 1886, partly (as M mohavensjs — Eunanus §
Mimulastrum(A. Gray) Greene, Bull. Calif. Acad. Sci. 1. 105. 1885 f@#$/1. pictus M.
mohavensi)s — Mimulussect.Mimulastrum(A. Gray) Wettst., Nat. Pfl. IV 3b: 71 (1891). —
Mimulus sect.Mimulastrum(A. Gray) A.L. Grant, Ann. Missouri Bot. Gard. 11: 308. 1925
(“1924") (as to spp. listed under our seBunanu$ TYPIFICATION (see under sect.
Mimulastrun).

Mimulus sect. Pseudoenod\.L. Grant, Ann. Missouri Bot. Gard. 11: 323. 1925 (“1924") {@a®ur
sect.Pseudoendge TYPIFICATION (see under sed®seudoenge

Mimulus8 Speciosauct. non Benth.: Benth. in DC., Prodr. 10: 369. 1846 &4 toM. brevipe$.

Mimulusauct. non L.: Eb. Fisch., Fam. Gen. Vasc. PI. 7: 405 200dy.pa

1. DiPLACUS sect. EREMIMIMULUS G.L. Nesom &N.S. Fragajn text above. TYPE: Diplacus
parryi (A. Gray) G.L. Nesom & N.S. Fraga

Mimulus (subg. Schizoplacus sect. Eunanusauct. non (Benth.) A.L. Grant: A.L. Grant, Ann.
Missouri Bot. Gard. 11: 126. 1925 (*1924"), partly (adoparryi).

Eunanussect.Eunanudauct. non Greene]: Greene, Bull. Calif. Acad. Sci 1:1885 (rank specified
on p. 97), partly (as t&. parry). — Mimulus 8 Eunanusauct. non (Benth.) A. Gray: A.
Gray, Proc. Amer. Acad. 11: 97 1876, partly (aditoparryi); A. Gray, Syn. Fl. N. Amer.
(ed. 2) 2(1): 445. 1886, partly (asNb parryi).
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2. DIPLACUS sect.EUNANUS (Benth.) G.L. Nesom & N.S. Fragm text above. EunanusBenth. in
DC., Prodr. 10: 374. 1846 , partly (asHo fremontij E. tolmie). — Mimulus 8 Eunanus
(Benth.) A. Gray, Proc. Amer. Acad. Arts 11: 95. 1876, lpafds to M. leptaleugM.
bigelovii, M. nanus M., fremontij M. bolanderj M. brevipe$, A. Gray, Syn. Fl. N. Amer.
(ed. 2) 2(1): 444. 1886 (as td.bigelovii M. bolanderj M brevipes E. fremontij E.
leptaleus M. mephiticus M. nanus M. rattanii, M. whitney). — Eunanussect. Eunanus
Greene, Bull. Calif. Acad. Sdi: 98. 1885 (rank specified on p. 97), partly (ak.tteptaleus
E. bigelovii E. mephiticus, E. tolmiaeE. fremontij E. layneagE. torreyi E. rattanii, E.
bolanderi E. brevipes — Mimulus sect. Eunanus(Benth.) Wettst., Nat. Pfl. IV 3b: 71
(1891). —Mimulus (subg.Schizoplacussect.Eunanus(Benth.) A.L. Grant, Ann. Missouri
Bot. Gard. 11: 268. 1925 (*1924"), partly (asNb brevipes M. spissus, M. bigeloyiiM.
johnstonii M. cusickii M. fremontij M. subsecunduand vars.M. decutatus M. rattanii, M.
layneae M. nanus M. clivicola, M. angustifolius M. mephiticus M. leptaleus M. jepsonij
M. whitney) LECTOTYPE (Thompson 2005)Eunanus tolmieiBenth. [= Diplacus nanus
(Hook. & Arn.) G.L. Nesom & N.S. Fraga]

Mimulus 8 MimulastrumA. Gray in Lemmon, Bot. Gaz. (Crawfordsville) 9: 141. 188&#tlp (as to
M. mohavensjs A. Gray, Syn. FIl. N. Amer. (ed. 2) 2(1): 446. 1886, pafitlem). —
Eunanus§ Mimulastrum (A. Gray) Greene, Bull. Calif. Acad. Sci. 1: 105. 1885,tlpar
(idem). —Mimulussect.Mimulastrum(A. Gray) Wettst., Nat. Pfl. IV 3b: 71 (1891), partly
(idem). — Mimulus (subg. Schizoplacus sect. Mimulastrum (A. Gray) A.L. Grant, Ann.
Missouri Bot. Gard. 11: 308. 1925 (“1924").yPE: Mimulus mohavensisemmon. Gray (in
Lemmon) included onlfv. mohavensig the new section. See comments below under sect.
Pseudonoe

Mimulus8 Speciosauct. non Benth.: Benth. in DC., Prodr. 10: 369. 1846 &4 toM. brevipe$.

Mimulusauct. non L.: Benth., Scroph. Indicae 29 (1835), partlydd4 torevipes.

3. DIPLACUS sect.PSEUDOENOE (A.L. Grant) G.L. Nesom & N.S. Fraga) text above. Mimulus
sect. PseudoenodA.L. Grant, Ann. Missouri Bot. Gard. 11: 323. 1925 ['1924"T.YPE:
Mimulus pictus(Curran ex Greene) A. Gray Biplacus pictug Gray (in Lemmon 1884)
included onlyM. mohavensisn sect.Mimulastrumbut Greene (1885) addéd. pictus (as
Eunanus pictus to the section, and Gray (1886) also included both speniesect.
Mimulastrum With Grant's (1924) creation of seBseudoenoéor M. pictus each species
thus constituted a monotypic section in her treatment.

Mimulus § Mimulastrumauct. non A. Gray (partly, as td. pictus see note below): Greene, Bull.
Calif. Acad. Sci. 1: 105. 1885; A. Gray, Syn. Fl. N. Améd. 2) 2(1): 446. 1886. —
Mimulussect.Mimulastrumauct. non (A. Gray) Wettst.: Wettst., Nat. Pfl. IV 31: (1891),
partly (as tdM. pictug;

4. DIPLACUS sect.OENOE (A. Gray) G.L. Nesom & N.S. Fragm text above. Mimulus8 OenoeA.
Gray in W.H.Brewer, S.Watson, and A. Gray, Bot.ifGahia (ed. 1): 563. 1876; A. Gray,
Syn. Fl. N. Amer. (ed. 2) 2(1): 445. 1886, partly (aMtangustatusM. tricolor). — [Oenoe
A. Gray in Benth., Pl. Hartw. 329. 1849, nom. inval. (unBananus douglasiiBentham
appears to suggest that, instead of withimanus the species would be better considered
within Gray's genuenoe but in 1849 the nam®enoe apparently had not yet been
published at any rank] -Eunanussect.Oenoe(A. Gray) Greene, Bull. Calif. Acad. St
98. 1885 (rank specified on p. 97), partly (a&t@ngustatusE. tricolor). — Mimulussect.
Oenoe(A. Gray) Wettst., Nat. Pfl. IV 3b: 71 (1891). Mimulus (subg.Schizoplacussect.
Oenoe(A. Gray.) A.L. Grant, Ann. Missouri Bot. Gard. 11: 30925 (“1924"), partly (as to

M. pygmaeusM. tricolor, M. angustatus LECTOTYPE (Thompson 2005Mimulus tricolor
Hartweg ex Lindley [-Diplacus tricolof
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Mimulus sect. Microphyton Pennell, Proc. Acad. Nat. Sci. Philadelphia 99: 170. 194/PE:
Mimulus pygmaeua.L. Grant, the only species included in the protologue.

Mimulus 8§ Eunanusauct. non (Benth.) A. Gray: A. Gray, Proc. Amer. écArts 11: 95. 1876, partly
(as toM. tricolor and itsvar. angustatus A. Gray, Syn. Fl. N. Amer. (ed. 2) 2: 274. 1886,
partly (as tdMl. angustatusM. tricolor).

5. DIPLACUS sect.DIPLACUS

Mimulus 8 Diplacus (Nutt.) A. Gray, Proc. Amer. Acad. Arts 11: 97. 1876; Aag Syn. FI. N.
Amer. (ed. 2) 2: 275. 1886, 2(1): 442. 1886.DiplacusNutt., Ann. Nat. Hist. 1: 137. 1838;
Benth. in DC., Prodr. 10: 368. 1846, partly (as Do glutinosus D. leptanthus D.
longiflorug. — Mimulussect.Diplacus (Nutt.) Wettst., Nat. Pfl. IV 3b: 71 (1891), partly (as
to M. glutinosus M. puniceuy — Mimulus (subg.Schizoplacussect.Diplacus (Nutt.) A.L.
Grant, Ann. Missouri Bot. Gard. 11: 326. 1925 (*1924") (aMtcclevelandij M. longiflorus
and varscalycinusandlinearis, M. leptanthus M. aridus M. stellatus M. aurantiacus M.
puniceus M. parviflorug. LECTOTYPE (Thompson 2005Diplacus glutinosugJ.C.Wendl.)
Nutt. [= Diplacus aurantiacus

Mimulusauct. non L.: Benth., Scroph. Indicae 29 (1835), partlydds tinearis M. glutinosig

6. DIPLACUS sect.CLEISANTHUS (J.T. Howell) G.L. Nesom & N.S. Fraga, text above. Mimulus
sect. CleisanthusJ.T. Howell, Leafl. W. Bot. 2: 80. 1938TYPE: Mimulus cleistogamus
J.T.Howell [=Diplacus douglasji The original circumscription of the section included only
M. cleistogamus

EunanusBenth. in DC., Prodr. 10: 374. 1846, partly (a&taouglasi). — Mimulus8 Eunanusauct.
non (Benth.) A. Gray: A. Gray, Proc. Amer. Acad. Atk 95. 1876, partly (as td. torreyi,
M. douglasiiandM. latifolius); A. Gray, Syn. Fl. N. Amer. (ed. 2) 2: 274. 1886 (adto
douglasii M. kelloggii M. latifolius, M. torreyi), 2(1): 443. 1886, partly (as M. torreyi). —
Mimulus (subg.Schizoplacussect.Eunanusauct. non (Benth.) A.L. Grant: A.L. Grant, Ann.
Missouri Bot. Gard. 11: 268. 1925 (“1924"), partly (asMo torrey)). — Eunanussect.
Eunanudauct. non GreenefGreene, Bull. Calif. Acad. Sci 1: 98. 1885 (rank specifiegp0o
97), partly (as td. kelloggii E. torreyi.

Eunanussect.Oenoeauct. non (A. Gray.) Greene: Greene, Bull. Calif. Acad 1: 98. 1885 (rank
specified on p. 97), partly (as 0 douglasij E. latifolius). — Eunanusg§ Oenoeauct. non A.
Gray: A, Gray, Syn. FI. N. Amer. (ed. 2) 2(1): 443. 1886{lpdas toM. douglasij M.
kelloggii, M. latifolius). — Mimulus (subg. Schizoplacussect. Oenoeauct. non (A. Gray)
A.L. Grant: A.L. Grant, Ann. Missouri Bot. Gard. 11: 26825 (“1924"), partly (as ti.
latifolius, M. congdonij M. kelloggii M. douglasij M. traskiag.

XII. LEUCOCARPUS D.Don in Sweet, Brit. Flower Gard. ser. 2, 2: pl. 12431; Benth. in DC.,
Prodr. 10: 335. 1846, partly (exdl. fruticosu3; Benth. & J.D. Hook., Gen. Pl. 2(2): 943
(1876); Wettst., Nat. Pfl. IV 3b: 63 (1891); A.L. Grant, Ann.skburi Bot. Gard. 11: 350.
1925 (“1924") (in note); Eb. Fisch., Fam. Gen. Vasc. Pl. 7: 2004. —Mimulus sect.
Leucocarpus(D.Don) G.L. Nesom, Phytoneuron 2011-36: 4. 20I0yPE: Leucocarpus
alatus(Graham) Benth. [£eucocarpus perfoliatds

XI11l. ERYTHRANTHE Spach, Hist. Nat. Veg. Phan. 9: 312. 1838 [‘1840"]. Mimulus 8.
Erythranthe (Spach) Greene, Bull. Calif. Acad. Sci. 1: 108. 1885. Mimulus (subg.
Synplacu} sect.Erythranthe(Greene) A.L. Grant, Ann. Missouri Bot. Gard. 11: 137. 1925
(“1924) (as to ssp. in our sedErythranthg. TYPE: Erythranthe cardinalis(Douglas ex
Benth.) Spach, the only species in the protologue.
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Mimulus (subg.Synplacu} sect.ParadanthusA.L. Grant, Ann. Missouri Bot. Gard. 11: 126. 1925
(*1924”), partly (see spp. listed under our sects. ex&ghigemmaSimiolg. TYPE (see
under sectParadantha

EunanusBenth. sectEunanusfauct. non Greene]: Greene, Bull. Calif. Acad. Sci 1: 885 (rank
specified on p. 97), partly (as to species in $donimanthg.

Mimulus 8 SimiolusGreene, Bull. Calif. Acad. Sci. 1: 109. 1885, partly @sgp. in all sects. bar
Erythranthe Sinopithecq — Mimulus(subg.Synplacupsect.Simiolus(Greene) A.L. Grant,
Ann. Missouri Bot. Gard. 11: 126. 1925 (“1924") (as to spp. disteder our sects.
Mimulosma Simiolg. TYPE(see under seckimiolg

Mimulus 8§ Speciosiauct. non Benth.: Benth. in DC., Prodr. 10: 369. 1846,ypddk tospp. listed
under our sectdvlonanthe Erythranthe Simiolg

Mimulus 8§ Teneriauct. non Benth.: Benth. in DC., Prodr. 10: 372. 1846,yp&$l to spp. listed under
our sectsAlsinimimulus MimulosmaMimulasig.

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad.térll: 95.
1876, partly (as to spp. listed under our seuthlyopitheca Paradantha Monantha
Erythranthg Alsinimimulg Mimulosma Mimulasig Simiolg; A. Gray, Syn. Fl. N. Amer.
(ed. 2) 2: 276. 1886, partly (as to spp. in all sectionsMtulasig Sinopitheca Exigus),
2(1): 446. 1886, partly (as to spp. in all sections Mirhulasig Sinopitheca — Mimulus
sect.Mimulus(as ‘Eumimulu¥) [auct .non Benth. & J.D. Hook.]: Benth. & J.D. Hoplkaen.
Pl. 2(2): 947 (1876), partly; Wettst., Nat. Pfl. IV 3b: 72 (1894)tlp (as to spp. listed under
our sectsMimulosmaMimulasig Simiolg).

Mimulusauct. non L.: Benth., Scroph. Indicae 29 (1835), partytdaspecies listed under our sects.
Erythranthe Simiolg Mimulosma Alsinimimulg Monantha Mimulasig; Benth. in DC.,
Prodr. 10: 368. 1846, partly; Greene, Bull. Calif. Acad. 8c98. 1885, partly (see under
sect.Simiolg); Eb. Fisch., Fam. Gen. Vasc. Pl. 7: 405. 2004, partly.

1. ERYTHRANTHE sect. ACHLYOPITHECA N.S. Fraga & G.L. Nesomin text above. TYPE:
ErythrantheinconspicuaA. Gray) G.L. Nesom & N.S. Fraga

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad.térll: 95.
1876, partly (as td1. inconspicuug A. Gray, Syn. FI. N. Amer. (ed. 2) 2: 276. 1886, partly
(as toM. inconspicuuy 2(1): 449. 1886, partly (as M. inconspicuusnd its varacutidens.

Mimulus 8 Simiolusauct. non Greene: Greene, Bull. Calif. Acad. Sci. 1: 10851Bartly (as tav.
inconspicud.

Mimulus (subg.Synplacu} sect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 126. 1925 (“1924"), partly (asNb acutidensGreeneM. grayi, M. inconspicuus
M. acutidens).

2. ERYTHRANTHE sect. PARADANTHA (A.L. Gran) G.L. Nesom & N.S. Fragan text above.
Mimulus (subg.Synplacussect.ParadanthusA.L. Grant, Ann. Missouri Bot. Gard. 11: 195.
1925 (“1924”), partly (as taM. palmeri M. gracilipesM. androsaceusM. diffusus M.
purpureus M. discolor, M. montioides M. deflexus , M. suksdorfiiM. rubellus ).
LEcTOTYPE: Mimulus rubellusA. Gray [=Erythranthe rubelld Grant specified only that
sect.Paradanthuscomprised "Sp. 26—69" but observed tht tubellusis at the center of
the section” and is closely allied with members offitiaulus palmerigroup.

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad.térll: 95.
1876, partly (as tM. rubellug; A. Gray, Syn. Fl. N. Amer. (ed. 2) 2: 278. 1886, padly to
M. montioidesM. palmerj M. rubellug, 2(1): 450. 1886, partly (also asNb suksdorfi).

Mimulus 8 Simiolusauct. non Greene: Greene, Bull. Calif. Acad. Sci. 1: 109. 188%y (as toM.
montioidesM. rubellus M. palmerj M. androsaceus
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3. ERYTHRANTHE sect. MONANTHA G.L. Nesom &N.S. Fragajn text above. TYPE: Erythranthe
primuloides(Benth.) G.L. Nesom & N.S. Fraga

Mimulusauct. non L.: Benth., Scroph. Indicae 29 (1835), partlyd&4 fprimuloides.

Mimulus 8 Speciosiauct. non Benth.: Benth. in DC., Prodr. 10: 369. 1846, ypaiths to M.
primuloideg

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad.térll: 95.
1876, partly (as td1. primuloide$: A. Gray, Syn. FI. N. Amer. (ed. 2) 2: 278. 1886, partly
(as toM. primuloide$, 2(1): 450. 1886, partly (also asNb linearifolia)

Mimulus § Simiolusauct. non Greene: Greene, Bull. Calif. Acad. Sci. 1: 109.,183%8y (as taVl.
primuloides.

Mimulus (subg.Synplacuy sect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 195. 1925 (*1924"), partly (asNb primuloides.

4. ERYTHRANTHE sect. MONIMANTHE (Pennell) G.L. Nesom & N.S. Fraga,text above. Mimulus
sect.MonimanthePennell, Proc. Acad. Nat. Sci. Philadelphia 99: 167. 194#E: Mimulus
breweri (Greene) Coville [£Erythranthebreweri

Mimulus (subg.Synplacu} sect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 195. 1925 (*1924"), partly (asNb bicolor, M. bioletii, M. filicaulis, M. brewer).

Eunanussect.Eunanudauct. non Greene]: Greene: Greene, Bull. Calif. Acad.1S88. 1885 (rank
specified on p. 97), partly (as o brewerj E. bicolon).

Mimulus § Simiolusauct. non Greene: Greene, Bull. Calif. Acad. Sci. 1: 109.,188%8y (as taVl.
bicolor).

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray] (partly, as tiel. bicolor): A. Gray, Syn.
FI. N. Amer. (ed. 2) 2: 278. 1886, 2(1): 450. 1886.

5. ERYTHRANTHE Sect.ERYTHRANTHE
Mimulus 8 Erythranthe (Spach)Greene, Bull. Calif. Acad. Sci. 1: 108. 1885 (asMo
cardinalis, M. lewisij M. parishii) . — Mimulus (subg.Synplacuy sect.Erythranthe(Spach)
A.L. Grant, Ann. Missouri Bot. Gard. 11: 126. 1925 (*1924") {asM. cardinalis M.
rupestris M. verbenaceysVl. nelsoni). TYPE (see under genus).

Mimulus auct. non L.: Benth., Scroph. Indicae 29 (1835), partly ¢ad.tlewisii, ?M. roseus M.
cardinalis).

Mimulus 8§ Speciosauct. non Benth.: Benth. in DC., Prodr. 10: 369. 1846 yp&@# toM. cardinalis
M. lewisii).

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad.térll: 95.
1876, partly (as td1. cardinalis M. lewisii); Gray, Syn. FI. N. Amer. (ed. 2) 2: 276. 1886,
partly (as taM. cardinalis M. lewisii), 2(1): 446. 1886, partly (as M. cardinalig.

Mimulus (subg.Synplacu} sect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 126. 1925 (“1924"), partly (ashb eastwoodiae, M. lewisiM. parishii).

6. ERYTHRANTHE sect. ALSINIMIMULUS G.L. Nesom &N.S. Fraga,n text above. TYPE:
Erythranthe alsinoide@Douglas ex Benth.) G.L. Nesom & N.S. Fraga

Mimulusauct. non L.: Benth., Scroph. Indicae 29 (1835), partlydd4 @lsinoide$

Mimulus§ Teneriauct. non Benth.: Benth. in DC., Prodr. 10: 372. 1846lyp@3 toM. alsinoides$.

Mimulus 8 Mimulus (as “Eumimulus’) [auct. non A. Gray] (partly, as thl. alsinoide$. A. Gray,
Proc. Amer. Acad. Arts 11: 95. 1876; A. Gray, Syn. Fl. keh (ed. 2) 2: 277. 1886, 2(1):
449. 1886.

Mimulus § Simiolusauct. non Greene: Greene, Bull. Calif. Acad. Sci. 1: 109.,188%8y (as taV.
alsinoides.

Mimulus (subg.Synplacu} sect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 195. 1925 (*1924”) partly (asNb alsinoide$.
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8. ERYTHRANTHE sect.MIMULOSMA G.L. Nesom &N.S. Fragain text above. TYPE: Erythranthe
moschatgDouglas ex Lindl.) G.L. Nesom & N.S. Fraga

Mimulusauct. non L.: Benth., Scroph. Indicae 29 (1835), partlydd&s. moschatusM. floribundus
M. peduncularis

Mimulus § Teneriauct. non Benth.: Benth. in DC., Prodr. 10: 372. 1846,yp&@$ toM. floribundus
M. pubescendvl. moschatus

Mimulus § Simiolusauct. non Greene: Greene, Bull. Calif. Acad. Sci. 1: 109.,188%8y (as taVl.
pulsiferag M. floribundg M. moschatusM. inodorus M. moniliformig. — Mimulus (subg.
Synplacu} sect. Simiolusauct. non (Greene) A.L. Grant: A.L. Grant, Ann. MissdBot.
Gard. 11: 145. 1925 (*1924"), partly (asNb crinitus).

Mimulus (subg.Synplacu} sect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 195. 1925 (“1924"), partly (as tb breviflorus M. latidens, M. pulsifergeM.
washingtonensjsM. ampliatus M. arenarius M. floribundus M. jungermannioidesM.
moschatusM. leibergii, M. dudley).

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad.térll: 95.
1876, partly (as td/. pulsiferag M. floribundus M. moschatus A. Gray, Syn. FI. N. Amer.
(ed. 2) 2: 277. 1886, partly (as M floribundus M. moschatusind its varlongiflorus M.
pulsiferag , 2(1): 446. 1886, partly (idem). -Mimulus sect. Mimulus (as "‘Eumimulu¥)
[auct. non Benth. & J.D. Hook.]: Wettst., Nat. Pfl. Bb: 72 (1891), partly (as tM.
moschatus

9. ERYTHRANTHE sect.MIMULASIA G.L. Nesom &N.S. Fragajn text above. TYPE: Erythranthe
tenella(Bunge) G.L. Nesom & N.S. Fraga

Mimulus 8§ Teneri Benth. in DC., Prodr. 10: 372. 1846, partly (adviotenellus M. dentatus M.
nepalensis LECTOTYPE: Mimulus tenelludBunge. In addition tM. nepalensisM. tenellus
and M. dentatus Bentham also includell. alsinoides M. floribundus M. pubescensM.
moschatusandM. orizabaein 8§ Teneri The last five species are placed here into three othe
sections, thus Bentham's group was polyphyletic. The cbigpe must be from amorid.
nepalensis M. tenellus and M. dentatus and because the position lgf. dentatusis not
unequivocal, an Asian species is chosen. As Benthgroup names as plural adjectives are
not clearly ranked (see comments above), a new, substaative is chosen for the group.

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad.térll: 95.
1876, partly (as taM. dentatuy — Mimulus sect. Mimulus (as ‘Eumimulug) [auct. non
Benth. & J.D. Hook.]: Wettst., Nat. Pfl. IV 3b: 72 (1891)rtha(as toM. tenellus M.
nepalensik

Mimulus 8 Simiolusauct. non Greene: Greene, Bull. Calif. Acad. Sci. 1: 109.,188%ly (as taVl.
dentatus.

Mimulus (subg.Synplacu} sect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 195. 1925 (*1924"), partly (asNb nepalensis, M. bridgesii

Mimulusauct. non L.: Benth., Scroph. Indicae 29 (1835), partlyqds hepalensis

10. ERYTHRANTHE sect. SNOPITHECA G.L. Nesom & N.S. Fraga,in text above. TYPE:
Erythranthe sessilifoligMaxim.) G.L. Nesom & N.S. Fraga

Mimulus (subg.Synplacu} sect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 195. 1925 (*1924"), partly (asNb sessilifoliusM. bridgesi).

11. ERYTHRANTHE sect.EXIGUA G.L. Nesom &N.S. Fragain text above. TYPE: Erythranthe
exigua(A. Gray) G.L. Nesom & N.S. Fraga

Mimulus (subg.Synplacussect.Paradanthusauct. non A.L. Grant: A.L. Grant, Ann. Missouri Bot.
Gard. 11: 195. 1925 (*1924"), partly (asNb exiguus.
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Mimulus8 Simiolusauct. non Greene: Greene, Bull. Calif. Acad. Sci. 1: 1885, partly (as t.
exiguus.

Mimulus 8§ Mimulus(as“Eumimulus’) [auct. non A. Gray]: A. Gray, Syn. Fl. N. Amerd(e?) 2(1):
451. 1886, partly (as td. exiguus.

12. ERYTHRANTHE sect.SIMIOLA (Greene) G.L. Nesom & N.S. Fraga,text above. Mimulus §
SimiolusGreene, Bull. Calif. Acad. Sci. 1: 109. 1885, partly (alltailingii, M. guttatus M.
microphyllus M. nasutusM. hallii, M. glaucescendM. nudatus M. laciniatus M. jamesi).
— Mimulus(subg.Synplacuy sect.Simiolus(Greene) A.L. Grant, Ann. Missouri Bot. Gard.
11: 145. 1925 (*1924"), partly (exdM. crinitus). LECTOTYPE: Mimulus guttatug=isch. ex
DC. [= Erythranthe guttath Mimulus guttatusis chosen as the type because it often is
considered the "central" species of the section, oftgarded as inclusive of many of the
other species or regarded as directly ancestraéto.th

Mimulus 8§ SpeciosiBenth. in DC., Prodr. 10: 369. 1846, partly (asvioluteus M. scoulerj M.
glabratus M. pilosiusculus M. parviflorus M. propinquus M. jamesij M. microphyllu3.
LECTOTYPE (designated hereMimulus luteus L Mimulus luteusis chosen here as
lectotype because it is the "showiest" of the specit=dlisy Bentham, corresponding to his
epithet "speciosi.”

Mimulus 8 Mimulus (as“Eumimulus’) [auct. non A. Gray]: A. Gray, Proc. Amer. Acad.térll: 95.
1876, partly (as td. luteus M. jamesij M. laciniatug; A. Gray, Syn. Fl. N. Amer. (ed. 2) 2:
276. 1886, partly (as td. jamesij syn. M. guttatus M. laciniatus M. luteus syn. M.
scouler), 2(1): 448. 1886, partly (also as kb glaucescensM. nasutus M. nudatuy. —
Mimulussect.Mimulus(as ‘Eumimulu¥) [auct. non Benth. & J.D. Hook.]: Wettst., Nat. Pfl.
IV 3b: 72 (1891), partly (as tel. parviflorusLindl., M. luteus.

Mimulus auct. non L.: Benth., Scroph. Indicae 29 (1835), partly (all.tduteus M. lyratus M.
guttatus M. parviflorus M. glabratus M. andicolus M. pilosiusculus
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