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ABSTRACT

Omphalodes richardsonof Tamaulipas is similar in morphology and geography tavloe
other species ofMimophytum both also from Mexico, and is transferred to thatugems
Mimophytym richardsonii (Nesom) Nesongomb. nov. The other eight North American species of
Omphalodesemain inOmphalodesensu stricto, without evidence currently available tafyuteir
position elsewhere, although these species comprise tisteecdmorphological groups. Three new
species are describeddmphalodes alienoidesNesom,sp. nov, from Texas, USA, and Coahuila,
Mexico, is sister toO. alieng both of these species are taprooted annuals with amctehia
inflorescence and produce dimorphic mericar@@mphalodes australisNesom,sp. nov, from
Puebla, Mexico, long disjunct southward from the other speami®mphalodesand Omphalodes
carranzae Nesom,sp. nov, from northwestern Coahuila, both apparently are closshted toO.
cardiophylla A key and distribution maps for these eleven specespravided.
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A synopsis of the North American speciegOohphalodesdMill. [1754], all from Mexico and
the southcentral USA, was provided by Nesom (1988). Iniaddid those six species, the genus
also includes about 22 more from Europe and Asia, inclutiedype,O. vernaMoench, of central
and southeastern Europe. Three previously undescribedssprecreNorth America are added here.

The synopsis in 1988 included one previously undescribed sp@cigshalodesichardsonii
Nesom from southern Tamaulipas, which was distinguished frorathiees by its mericarp margins
with apically glochidiate teeth. With an unfortunate la€lperspective, assessment of relationships
amongO. richardsoniiand the other species did not include a consideratioheofmtonospecific
genusMimophytumGreenman (1905), which also has mericarps with apicallghgl@te teeth and
which was noted by Greenman as a probable close relativamarican Omphalodes To
Mimophytum Perez-Calix and Patino-Siciliano (2009) adtedenitomartineziPérez-Calix & Pat.-
Sicil., but they did not consider speciesyhphalodes The present study broadens the perspective
in an appraisal of relationships among the American species

Recent phylogenetic studies

A DNA-based study of Boraginaceae phylogeny (Weigend et al. 26i@)s the nine
Omphalodespecies in their sample divided among three independenscladiest, however, are in
the 'Omphalode<lade,” which includes six European species (annuals andniss} as well a®©.
alienaA. Gray, the only America®@mphalodesn their study. Omphalodeslienais aligned as sister
to the Andean specie€ynoglossum paniculatunidook. & Arn. and the monotypic genus
MyosotidiumHook., an endemic of the Chatham Islands, New Zealand.laftler two species are the
only two of theOmphalode<lade of Weigand et al. outside of traditionally recogni2egphalodes
Two elements of traditionaDmphalodesare in lineages widely separated from tBephalodes
clade: the Europea®. scorpioidesSchrank is closely related to speciesMértensiaRoth; the
Japanes®. akiensiKadota is closely related to the Asian geBoshriospermunBunge.
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Mostly using unpublished molecular data from "M. Serr&dCarbajal, & S. Ortiz," Heenan
et al. (2010), in a small sample of species, fodvmsotidiumto be most closely related to the
EuropearOmphalodes nitidd&loffmanns. & Link. Using mostly the same data, Nazamd Hufford
(2012) foundMyosotidiumto be most closely related @. nitidaandO. verna Neither Heenan et al.
nor Nazaire and Hufford includédl. alienaor Cynoglossum paniculatuamong the samples.

Pollen morphology

Pollen morphology oOmphalodesrom 26 taxa representing its entire geographic range
(Europe, Eurasia, Japan, North America) was studied byirhouet al. (2012). They found three
distinct morphological types: (1, "Japanese type") thentmgaspecies have pseudocolpi and colpori
with granulate margins and a ringlike aperture; (2, "vaype") the AmericarO. alienaandO.
richardsonii and all European and Eurasian species except one (thaaButadojkae Somm. &
Lev.) also have pseudocolpi and colpori with granulate msigirt a ringlike aperture is absent; (3,
"chiangii type") the America®. cardiophylla O. chiangii O. erecta andO. mexicanaas well a®©.
lojkae have non-granulate pseudocolpi and colpori and lack a rirgikgure.

Taxonomic overview

Specimens of America@mphalodesborrowed from herbarium TEX-LL in Austin have
recently been returned — five speci€s @lieng O. cardiophylla O. chiangij O. erecta andO.
mexicana were annotated in May 2013 by "M. Serrano (SANT)" witipublished combinations in
Mimophytum attributed to "M. Serrano, R. Carbajal & S. Ortiz.Specimens ofOmphalodes
richardsonii however, were not annotated. Working from the Royalmot&arden in Edinburgh,
R.R. Mill in 2005 annotated (at TEX-LL and at least as&H) types 0. alieng O. cardiophylla
O. chiangii O. mexicanaandO. richardsonii with unpublished combinations Mimophytum(see
further notes below); he annotated the typeOoferectawith an unpublished combination in a
previously undescribed genus.

The current study does not include first-hand observation o&-&xherican species, and
published molecular studies have included d@iypphalodes alienamong the American species.
Without a broader perspective, a proposal for taxonomy a&fetimgs level is not justified here.

Among the American species considered hevmpphytum and Omphalodels four
morphological groups are evident.

* Omphalodes erecta

This species is distinct from all others in its corabon of tall, stiffly erect stems, large, elliptic to
elliptic-oblanceolate leaves with an acute to short-acatei base, large flowers in an ebracteate
inflorescence, tuberculate corollas, and solitary rai@tof 4 consistently aborting). | have not seen
a collection with unambiguous below-ground parts, but thate appear likely to arise from a
lignescent rhizome. Pollen Gf. erectais "chiangii-type.” Johnston's comments in the protologue of
Omphalodes erectél 935, p. 205) are these:

"A remarkable species differing from all its congenerisrcoarse erect habit of growth. The
genera habit and appearance of the plant, indeed, is suggestive ofCynoglossunthan of
Omphalodes From the American species of its genus it is furttistinguished by its large
solitary nutlets which possess a weakly denticulatespnelading wing, rather than a strongly
toothed upcurved one. The foliagef erectais very distinctive. All the American species of
the genus have long-petioled more or less cordate leavesneWhgpecies has them very short-
petioled and lanceolate. Only one Mexican specfes,alieng has a similar bractless
inflorescence."
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Collections ofOmphalodes erectavere identified and annotated by R.R. Mill in 2005 as
comprising a new genus. Treating this species as a sepgarate seems reasonable in view of its
highly distinctive morphology.

* Omphalodes alienandO. alienoides

These two species are distinct in their annual idm;adll stems arising from a multicipital caudex
at the top of a slender taproot (Figs. 1, 2), and theircekate inflorescence, ring of tubercles around
the corolla throat, and dimorphic mericarps (Figs. 3, @ther American species are perennial and
rhizomatous and have monomorphic mericafpsiphalodes erecthas an ebracteate inflorescence
and tuberculate corollas. Pollen ©f aliena(and presumabl. alienoide} is "verna-type" like
most of the European and Eurasian species. Among theridgen speciesQ. aliena and O.
alienoidestogether are at least as distinctiveasrecta

* Omphalodes australi®©. carranzagO. chiangij O. cardiophylla andO. mexicana

These species are rhizomatous perennials with laxsstevate-cordate leaves, bracteate
inflorescence, and monomorphic nutlets. In their "chiaygiet pollen Omphalodes australiand
O. carranzaehave not been examined), they are more closely siamamng themselves than @
aliena On the other han€). erectaand the Eurasia@. lojkaealso have "chiangii-type" pollen.

* Mimophytum omphalodoidell. benitomartinezjiandOmphalodes richardsonii

The glochidiate mericarp margins commorOmphalodes richardsonand the two species of
Mimophytum along with the geographic coherence of those three sp@degss 1, 2), support a
hypothesis that they are closely related. In facty dngparently are the only species among all
Omphalodesvorldwide with this morphological feature. The other Amarispecies oOmphalodes
have mericarps with straight hairs (sometimes appargndatly reduced or absent), similar to
Omphalodesn Europe and Asia, and as a group (with the excepti@h afistralig they have a more
northern distribution (Maps 1-4) and occur in more arid hegit

Without infringing on the intention of Mill or of the $ano group to expanilimophytum
(in accordance with their recent annotations), or everirayn apparently, to their intention,
Omphalodes richardsonis here transferred tdimophytum while the remaining American species
are left inOmphalodes Given the strong predictivity of geography in phylogenetidyaig it is not
unreasonable to suppose that the whole group of Americaiespgs monophyletic and that all of
them may eventually be placedvtimophytum but evidence to justify that is not available.

The South AmericarCynoglossum paniculaturalso has fruits with glochidiate-tipped
spinules (the fruits are neither flattened nor have distmarigins, and they are evenly covered with
spinules). Development of glochidiate hairs apparerdly &risen a number of times in parallel in
Boraginaceae, but within the strongly suppoi@@dphalodestlade sensu Weigend et al. (2013), the
occurrence of glochidiate hairs is perhaps most parsimonioodypreted as a synapomorphy
indicating common ancestry @f. paniculatumandMimophytum

For consistency in the context of this taxonomy, if furtheidence indeed supports
Cynoglossum paniculatuas sister tdMimophytumsensu stricto, it should be treated at generic rank
(possibly including the two other native South AmericancEgseidentified asCynoglossumcC.
trianaeumWedd. andC. limenseéwilld. (Johnston 1927; both species recognized as extamatrioug
South American floristic accounts). This would imdhat retention oMyosotidiumat generic rank
also is warranted and in turn that further subgroug8rophalodesnight be similarly segregated. It
is unlikely that the whol®mphalodeglade would be considered a single genus.
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It is at least possible that the recently describemhatypic genusOncaglossumSutory

(Sutory 2012), based ddynoglossum pringleGreenm. of central Mexico, is closely related to the
Omphalodeglade. Cynoglossum pringléias not been included in published molecular analyses.
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@) Olpﬁhalodes alienoides
® Oinphalodes aliena

Map 2. Geographic distribution @mphalodes alienandO. alienoides Omphalodes alienoides Texas is
documented from Brewster, Presidio, Terrell, and Vabéeaounties.
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Map 3. Geographic distribution @mphalodes chiangiD. cardiophylla O. erectaandO. mexicana All are
in the Mexican states of Coahuila, Nuevo Ledn, and Tiéipes.
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Map 4. Geographic distribution MlmophytunbenltomartlnezliM. omphalodoideaM. richardsonij and
Omphalodes australisThe record foO. australisis Veracruz is not certain (see comments in text).
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KEY TO AMERICAN SPECIES OF MIMOPHYTUM AND OMPHALODES

1. Marginal nutlet teeth apically glochidiate, otherwgésbrous.

2.U

pper surface surface of nutlet with apically glochiditethlike appendages
..................................................................................... Wimophytum omphalodoides

2. Upper surface surface of nutlet without toothlike appendafyehids marginal only.

3. Leaves mostly basal; inflorescence ebracteate......... 2 Mimophytum benitomartinezii
3. Leaves mostly cauline; inflorescence bracteate .............. 3Mimophytum richardsonii

1. Marginal nutlet teeth glabrous, minutely papillatehiepid to hispid-hirsute over the whole
surface, not apically glochidiate.

4. Leaves elliptic to lanceolate with an acute to shautranate or rounded base; stems stiffly

L g <Tod BZAS T 0 I o] o [ Gmnphalodeserecta
4. Leaves ovate, usually with a cordate to subcordate(baseate irD. mexicang stems lax,
usually decumbent to ascending, 10-35 cm.

5.

Taprooted, annual to short-lived perennial; infloeese ebracteate; corollas with a ring of

tubercles around the throat; mericarps dimorphic.

5.
m

6. Stems strigose in distal 1/3, densely pilose belows Bab5—2 mm long; petioles densely
pilose; sepals often with blue-pigmented epidermis disgadty with blue-jointed hairs
................................................................................................. 1.0Omphalodesaliena
6. Stems sparsely strigose proximal to distal, hairsO0&2mm long; petioles sparsely
hirsute; sepals green, hairs without colored joints................. 20mphalodes alienoides

Rhizomatous, perennial; inflorescence bracteate; cenolthout tubercles; mericarps
onomorphic.

7. Leaf blades cuneate basally, surfaces densely pilose=ous leaves; mericarps glabrous,
margin shallowly, minutely, and irregularly crenaterate ....... 50mphalodesmexicana
7. Leaf blades usually cordate basally, surfaces spdosaioderately strigose, hairs

distinctly appressed at least on lower surface; mgricglabrous or hairy, margin entire or
prominently toothed.

8. Mericarp Wing entire .........ocoouuiiiiiiiicceee e Dmphalodeschiangii
8. Mericarp wing prominently toothed.

9. Stem vestiture pilose proximally ...............cccceee.. 4 Omphalodescardiophylla
9. Stem vestiture strigose proximally to distally.

10.Corolla limb blue; mericarps 4; Coahuila ............... 7. Omphalodes carranzae
10. Corolla limb white; mericarps 1; Puebla/Veracruz ...8.0mphalodes australis
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MIMOPHYTUM  Greenm., Proc. Amer. Acad. Arts 41: 242. 1905TYPE: Mimophytum
omphalodoide$sreenm.

Perennial, rhizomatous, stems lax, trailing; leaves eovat ovate-cordate; mericarps
monomorphic, fruit teeth or tooth-like appendages of the $uritace glochidiate-tipped.

Mimophytumomphalodoidesvas noted by Greenman to be similartCmphalodesspecies
except in theCynoglossunfike fruit morphology, presumably in reference to the rispi’ with
glochidiate apices and the distribution of the spines the whatestrrface.

"The plant here described but for the character of riie rhight well be placed under the
genusOmphalodesbeing in habit and superficial characters almost thmterpart ofO.
acuminataRob. [=O. cardiophylld. The fruit, however, bears a striking contrast to the
saucer-like nutlet cbmphalodes It is on the other hand more like thaiQynoglossumbut

is more distinctly discoid, and bears the glochidspiees on the upper side only. The
trailing habit, moreover, is quite unlike anything knownGpnoglossum On the whole it
seems best to characterize the plant in question remvagenus based on the technical
characters of its fruit and its habit, occupying a pasitn the order somewhat intermediate
betweenOmphalodesndCynoglossuth(Greenman 1905, p. 243).

The mericarps diyosotidium omphalodoidese flattened like those M. benitomartinezii
and M. richardsonij and they also have a distinct, flat, somewhat thickemgdylike margin. The
erect, narrowly elongate, glochidiate-tipped teeth asttipoed evenly around the margin as well as
on the central portion of the upper surface.

1. Mimophytum omphalodoid&sreenm., Proc. Amer. Acad. Arts 41: 242. 190%.PE: MEXICO .
Puebla Under wet cliffs in the barranca below Honey Station, 5004ftMay 1904 C.G.
Pringle 8822 (holotype: GH; isotypes: E-3 sheets, F digital imaged, & M, MEXU-3
sheets digital image, MO digital image!, MSC, NY-2 shegjgad image!, PH, S). The GH
holotype is annotated by Greenman; the isotype is fromhénearium of Albert Hanford
Moore, given to GH in 1927.

2. Mimophytum benitomartineziPérez-Calix & Pat.-Sicil., Acta Bot. Mex. 87: 93. 2009.YPE:
MEXICO . Querétaro. Mpio. Jalpan: ca. 3 km S of Valle Verde, cerro E6RiI1350 m, 16
Feb 2001,E. Pérez C. & A. Patifio 411¢holotype: IEB digital image!; isotypes: ENCB
digital image!, MEXU digital image!).

3. Mimophytum richardsonii (Nesom) Nesongomb. nov. Omphalodes richardsonilesom, Sida
13: 27. 1988. TYPE: MEXICO . Tamaulipas. Mpio. GoOmez Farias: area of Rancho del
Cielo, ca. 3.5 km NW of GOmez Farias, Aguacates gradma2a969,A. Richardson 1148
(holotype: TEX!). The holotype was annotated in 2005 by R.Rl a4l "Mimophytum
richardsonii," but the name has never been published.

OMPHALODES Mill., Gard. Dict. Abr. (ed. 4), 28. 1754T yPE: Omphalodes vernkloench

Perennial, rhizomatous, oO( alienaand O. alienoide} annual to short-lived perennial,
taprooted; mericarps dimorphic or monomorphic; fruititeminutely papillate to hispid or hispid-
hirsute, without a glochidiate or uncinate apex.
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1. Omphalodes alien@. Gray in Hemsl., Biol. Centr. Amer. Bot. 2: 377. 188RyPE: MEXICO .
Nuevo Ledn Monterrey, Feb 188@. Palmer 893(holotype: K digital image!; isotypes: F
digital image!, GH!, K digital image!, NY digital imageEH digital image!, YU). The
holotype was annotated in 2005 by R.R. Mill as "Mimophytdmna," but the name has
never been published.

Mericarp morphology.TYPE A: wings thin-translucent, teeth spreading in the same pkne a
the wing, shallowly dentate, glabrous, apex rounded, adaxiéceuglabrous or with a few,
thickened, papillate hairs, abaxial surface glabrous to sparagillate; TvPE B: wings thickened-
opague, teeth erect, mostly oblong, hirsutulous espea@allgpex, apex truncate, adaxial surface
hirsutulous, abaxial surface hispidulous; mericarp types 2+2,@+all 4 of a single type. Figure 4.

Omphalodes alienavas described as annual by I.M. Johnston (1964; 1970) and as
"Annualperennial” by Coutinho et al. (2012). Present observatioe dlgat the plants are annual to
perhaps short-lived perennial. The species is distinot fsther North America@mphalodesn its
taprooted habit, shorter duration, ebracteate inflores;edimorphic nutlets, and pollen type.
Previous descriptions have included b@h aliena and the species newly segregated her®.as
alienoides but they are nearly identical in overall aspect, diffeprigharily in vestiture and in nutlet
morphology.

2. Omphalodes alienoidesNesom,sp. nov. Figures 1, 2, 3, 5TYPE: USA. Texas Val Verde Co.:
N-facing ledge of Pecos River below the park overlooking the moiuthe river, corolla
light blue at the edge and white in the center, 3 Apr 1865, Correll and H.B. Correll
30816(holotype: LL!, Fig. 1).

Similar toOmphalodes alien&. Gray but distinct in its strigose cauline vestitafehorter hairs,
sparsely hirsute petioles, and nutlets (both forms ofitherghic pair) of different morphology.

Annuals or possibly short-lived perennials, taprootestems(1-)2—-10, all originating from
a multicipital caudex, lax, erect-ascending to decumbseegrading, 10—-32 cm, sparsely strigose with
antrorsely appressed hairs 0.2-0.4 mm long, sometimes uhingsiton proximalmost portions.
Leavesbasal and low cauline, blades ovate to broadly ovate, degtegate, or elliptic-ovate, (6—
)10-30 mm, base truncate to silghtly cordate, upper and louwéxces hirsute with hairs from
pustulate bases, petioles 6-50 mm, sparsely hirsuf#orescence ebracteate racemes, (2—)6-15-
flowered, axis elongating to 6—22 cm in fruit; fruitipgduncles(5—)10-15(—20) mm, spreading to
slightly deflexed. Sepalsnarrowly lanceolate to linear-lanceolate, 1.5-2.5 mm, gistéfly strigose
with whitish hairs. Corollas 6—8 mm in diameter, limb sky blue with 5 thick, yellow tulbesc
surrounding tube orifice, tubercled orifice encircled bhaaow white area (Fig. 5), limb rarely white
in mixed populations with blue-flowered forms (as notedatrel ofMcVaugh 7751 Mericarps 4,
all maturing, dimorphic (Fig. 3) —YPE A: teeth erect, relatively shorter, oblanceoid to obovord
club--shaped, minutely papillate, apex blunt, adaxial surgdabrous or with a few, thickened,
papillate hairs, abaxial surface glabrous to papilla#®EIB: teeth erect, relatively longer, narrowly
lanceoid, hirsutulous, apex acute, adaxial surface hirsutidbasjal surface hirsute to hispidulous;
mericarp types 2+2, 3+1, or all 4 of a single type.

Flowering Mar—Apr. Limestone bluffs, cliffs, crevices, aeddes, limestone and gypsum
slopes, calcareous gravel and talus slopes, steepeadgdn bottoms, sandy banks, stream sides in
gravel, sand and silt, desert shrub, stream terrace wosdlamedic canyon woodlands; (400—)500—
750 in Texas, 1000-1400 m in Coahuila; south-central Texas, appadeijtinct southward to
central Coahuila.

Additional collections examine®EXICO . Coahuila. Canyon E side of Sierra de las Margaritas ca
13 km N of Las Margaritas, 1100-1400 m, limestone and gypspasslalso limestone gravel arroyo, matorral
desertico inerme, also some mesquitaltrea, Viguiera stenolobaPartheniumincanum Agave lechuguilla
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Hechtig 23 Mar 1973 Johnston, Wendt, & Chiang 10357AEX); ca. 1 km W of Las Delicias at and near
spring, top of alluvial fan on side of mountain, 1000-1300 ntacabus gravel somewhat gypsiferous fan and
limestone mountainsides, matorral desertico inerme,saise mesquital,arrea tridentata Flourensia cernua
Partheniumincanum Viguiera stenoloba24 Mar 1973 Johnston, Wendt, & Chiang 1039UEX); Cuatro
Cienegas Basin, tip of Sierra San Marcos, ridge, cagy@iApr 1969 ehto, Keil, & Pinkava 618QASU
digital image, TEX); 18 km SW of Cuatrocienegas, 27 Mar 1984f 92-3-27-1(TEX); Cuatro Cienegas
Basin, Sierra San Marcos, NE-facing slope, near tipafntain, bajada and mountain slopes, desert shrub, 19
Mar 1973,Pinkava 10369ASU digital image, TEX); lomerias cercanos a la Pdeda Becerra en Cuatro
Cienegas, veg. dagave lechuguillaAgave greggii Larrea, Viguiera stenoloba7 Aprl1984,Rodriguez y
Carranza 1348ANSM fide J. Villarreal, TEX); Cafion de Jora, alamgd, 5.3 mi E of Est. Los Belloc and 3.8
mi W of Est. Socorro turnoff, major desert arroydaw limestone canyon area wi@hilopsis Celtis pallida
Acacia berlandieri Lycium berlandieri Acacia neovernicosaViguiera stenolobaPorophyllum scoparium
1050 m, 19 Mar 197&Vendt, Lott, & Olmstead 19GTEX). USA. Texas Brewster Ca On N-facing slopes

of Bullis Range, in the vicinity of Bullis Gap, on the BsillGap Ranch, infrequent annual herb among rock
crevices, 17 May 197 Butterwick & Lott 3601(TEX); Boquillas Canyon (ca. 10 mi below W entrands),
Feb 1965Correll & Douglas 30715LL); Reagan Canyon, ca. 1 mi above mouth, 500-600 m, UBE&&jan
Canyon Quad, steep rocky (limestone) slopes, aburdlakgy 1947 McVaugh 780§ TEX); Burro Bluff, bluff

on the Rio Grande (across from Tule Canyon, Coahuilgh limestone bluff, talus slopes, limestone gravel
associated\loysig Acacig Rhus Karwinskia Agave Hechtig Euphorbia antisiph Opuntig 21 Mar—6 Apr
1973,Riskind 1009LL); Santa Helena Canyon ledges, 19 Mar 18arnock 21579TEX). Presidio Co.N-
facing cliffs, 15 mi SE of Redford, on limestone clifist May 1959Correll & .M. Johnston 2191%LL); ca.

15 mi SE of Redford, in shade of bluffs, in canyon, 21 2g81,Correll & Rollins 23704(LL). Terrell Co: N
side of current channel of Independence Creek, S side of Indlapen Creek Rd. from a point 3.6-3.7 road mi
E of jct St. Rte. 349, Oasis Ranch Preserve, OasistRQuadrangle, common in tightly packed riverwashed
gravel, sand and silt, in shade of thicket on floodplain, 1868s§ociates includ#uglans microcarpaMorus

sp., Celtis reticulata 4 Apr 2001,Carr 19471(TEX); in short N-draining canyon on S side of Indeperden
Creek, ca. 3.5-2.6 air mi E to ESE of jct IndependencekCRa. and St. Rte. 349, Oasis Ranch Preserve
(TNC), Oasis Ranch Quadrangle, common am@hgercus pungensar. vaseyana Juniperus pinchotji
Diospyros texanand other tall shrubs on rocky slopes and bottom of sided-sanyon cut into plateau of
Edwards Limestone, 2000-2200 ft, in spring 2001, this species wadati in stream terrace woodlands and
locally frequent to common in mesic canyon woodlandspi52001,Carr 19513(TEX); Sanderson, common
and abundant on rocky hillsides, 15 Mar 1948nson 38(TEX); Morton Canyon, Rio Grande ca. 25 mi S of
Dryden, rocky limestone bluffs at dam site, 1 Apr 1Mé\Yaugh 775 TEX). Val Verde Ca.Pump Canyon,
Langtry, on ledges, 15 Apr 196Qprrell & Rollins 23575LL); W side of Pecos River below Pandale, at road-
crossing 26 mi N of Langtry, sandy bank, scattered, bué @litindant, 30 Mar 194¥|cVaugh 7713 TEX);
canyon of Pecos River 1 mi above mouth, at crossingubé idS 90, steep rocky limestone slopes, abundant,
29 Mar 1947McVaugh 7699TEX); W wall of Pecos River Canyon, in small drhatween limestone bluffs,
23 Mar 1941 Rose-Innes & Warnock 6Q3EX); at mouth of Pecos River, frequent atop limestaoés, 29
Mar 1947,Warnock and McVaugh 47200 EX); Mile Canyon, Langtry, limestone soil, 1300 fteduent
annual, 10 Apr 1949)arnock, Parks, & Turner 224.1).

In the earlier study oODmphalodes(Nesom 1988), | mentioned variability in mericarp
morphology inO. alieng but not understanding that two species were involvedwbdorms ofO.
alienoideswere illustrated in Figures 2a and 2b; theeE A form of typicalO. alienawas illustrated
in Figure 2c. Notations in 2005 by R.R. Mill on two specim®f O. alienoidesfrom Coahuila
indicate that he also was aware of the variation in mgricaorphology — he annotated these
collections, but not the conspecific ones from Texas, as anariimiss species. Long before, in the
protologue ofO. alieng Asa Gray made this perceptive observation: "We think tteenedoe no doubt
that the nucules of this species are dimorphic, the wiragfew of the lower ones being thickened,
hispid, and turned back, and in the rest thin, glabrous,lant His description was drawn from the
type collection Palmer 893 from near Monterrey and did not include plants from TexaSoahuila.

In each of the two species, each mericarp form shamation but the distinction between
the two forms is entirely consistent, as is the wiisibn between mericarp pairs of the two species.
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Figure 1. Omphalodes alienoide€orrell and Correll 30816holotype LL.
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Figure 2.0mphalodes alienoide€arr 19513(TEX) from Terrell Co., Texas.
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Figure 3. Dimorphic mericarps 6mphalodes alienoide#\. 2 TyPeA, showing whole gynophoreB. All 4
TypeA. C. All 4 TYyPEA. D. Front 2 TvPEA, back 2 TvPEB. E. 3 of TYPEA, back 1 TYPEB.
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Figure 4. Dimorphic mericarps 6fmphalodes alienaA. All TYPEB, only 2 visible. B. Front YPEB, back 2
Type A, one apparently already shed. C. AlHA. D. All 4 TYPEA.

- : . A Fi & Patrick der
tri = A, g v SR £ Patrick der

Figure 5. Omphalodes alienoideBrewster Co., Texas, 30 Dec 2004. Photos by Patritledander.
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3. Omphalodes erectdM. Johnston, J. Arnold Arbor. 16: 204. 193byPE: MEXICO . Nuevo
Ledn. Alamar to Taray, ca. 15 mi SW of Galeana, common inedeak wood along an
arroya near Santa An&@ Jul 1934, C.H. Mueller & M.T. Mueller 992(holotype: GH!;
isotypes: F digital image!, MICH digital image!, TEX!I'he isotype was annotated in 2005
by R.R. Mill with a nomenclatural combination in a previgushdescribed genus.

Stems25-50 cm tall, stiffly erect, pilosd_eaveselliptic to elliptic-oblanceolate, lanceolate,
or broadly lanceolate, 5-11 cm x 1.5-3 cm, relatively even-sizedrdpor slightly reduced up to the
inflorescence, base acute to short-acuminate or rounbiglhrescence ebracteate, 4—20-flowered,
sometimes branched at the very base and forming two &asllas blue, limb 12—14 mm in diam.,
with a ring of tubercles around the thro&fericarp solitary (3 of 4 consistently aborting), ca. 8 mm
in diam, wing spreading, margin shallowly denticulate.

4. Omphalodes cardiophyll&d. Gray in Hemsl., Biol. Centr. Amer. Bot. 2: 377. 188ZYPE:
MEXICO . Coahuila. Mountains near Saltillo, Jul 1888, Palmer 894 holotype: K digital
image!; isotype: GH!, NY digital image!, US digital igi). The holotype was annotated in
2005 by R.R. Mill as "Mimophytum cardiophyllum,” but the nams haver been published.

Omphalodes acuminatB.L. Rob., Proc. Amer. Acad. Arts 26: 170. 189TyPE: MEXICO .
Nuevo Leon Sierra Madre near Monterrey, 22 Jun 1888&5. Pringle 1878holotype: GH!,
isotype: E).

Omphalodes cardiophyllgs distinct in its leaves strongly cordate at basems sparsely
pilose from top to bottom or loosely strigose in distal 18 pilose proximally, with hairs 0.8—2 mm
long, corollas white with limbs 10-14 mm in diameter, and mamphic mericarps, the teeth
lanceolate to oblong-lanceolate, hirsutulous to hispidukoueed inward (not erect), abaxial surface
hirsutulous to sparsely puberulent, adaxial surface minutdlyngonspicuously puberulent.

The outlying population system in Tamaulipas (Map 4) isresmted by theseMEXICO .
Tamaulipas. Mpio. San Carlos: Sierra de San Carlos, ca. 5 mi Saof Carlos, N side of Bufa El Diente,
igneous bedrock, N-facing slope, 1020-1200 m, wood3ugfrcus Cercis Ungnadig Pteleg Persea Croton
Forestiera Rubiaceae, abundafitstryg scatteredCarya and Abies open woods mostly d@uercusin some
areas, 17 Jun 198Nesom 6168GH, TEX; the GH specimen was annotated in 2005 by R.H. ddia
previously undescribed species, "Mimophytum sancarloselbgethe name has never been published); Sierra
de San Carlos, 17 km al S de San Carlos, Cerro del DiERI® m, bosque mesofilo de montana Abies
Quercus Staphylea22 May 1988Hernandez 2288TEX).

A specimen at TEX was annotated in 2005 by R.R. Mill peegiously undescribed species,
"Mimophytum brownii," but the name has never been published.cdllextion was made from near
Bustamante, Nuevo Leon, north of Monterrey, and is ifledthere asOmphalodes cardiophylla
The plant has single flowers on peduncles arising fitwembiase of the plant, but it appears to be an
early season form (collected in December) beforenstdad elongated. Identification of the
collection remains tentative, however, as it had not prodinagdand is the northernmost known for
O. cardiophylla

5. Omphalodes mexicara. Wats., Proc. Amer Acad. Arts 25: 158. 189%xPE: MEXICO . Nuevo
Ledn. In the Sierra Madre near Monterrey, fissures of ldnerock, 27 Jun 1888C.G.
Pringle 1878(holotype: GH!; isotypes: E, F digital image!, K, MQigital image!, NY-2
sheets digital image!, PH digital image!, RSA, S, US-2tsheigital image!). The E isotype
was annotated in 2005 by R.R. Mill as "Mimophytum mexicayitbut the name has never
been published.
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Omphalodes mexicang distinct in its densely pilose-cinereous leaves aethstand
peduncles densely strigose to short-pilose proximally stakly with hairs 0.2-0.5 mm long;
relatively small leaves usually with a cuneate base; leasrakhite, limb 5-8 mm in diameter;
mericarps glabrous on surfaces and margins, the margins hadtgvgly, minutely, and irregularly
crenate-serrate and strongly inturned to form a fleifdike wing.

Representative collection8IEXICO . Coahuila. Mpio. Ramos Arizpe, Sierra San Juan de Los
Nuncios, base of limestone ridge, 1540 m, common, 2 Apr 198Bon et al. 2276§TEX). Nuevo Ledn.
Mpio. Galeana, Cerro El Gallo, limestone rockslide, 242515 Jun 1991Hinton et al. 21036(TEX);
Monterrey, top of "M" ridge near La Ventura, on rock, 7yM&860,Smith M16qTEX).

6. Omphalodes carranzaeNesom,sp. nov. Figures 6, 7. TyPE: MEXICO . Coahuila. Mpio.
Ocampo: Sierra del Carmen, Rcho. Morteros y Rcho.ISdm, aprox. 178 km de Mlzquiz
por la brecha Muzquiz-Boquillas del Carmen (carr. 53), 28N47102° 30" W, 1300 m,
matorral rosetéfilo deAgave lechuguillaLeucophyllum frutescen$rosopis glandulosa
Larrea tridentata 27 Mar 1993,M.A. Carranza 1408with J. Noriega and L. Garcia
(holotype: BRIT!; isotypes: ANSM, IEB, TEX!).

Distinct in its combination of perennial-rhizomatous h@piesumably), small, ovate-cordate leaf
blades, sparsely strigose stems, blue corollas, and mpriagth low, blunt, minutely papillate teeth and
hirsute adaxial surface. Different fro®. cardiophyllain its completely (proximal to distal) strigose
stems, blue corollas, and mericarps with low, blunt, minutelyllptgpteeth. Different fron®. chiangiiin
its toothed, minutely papillate mericarp margins.

Plants perennial, rhizomatous (probably, basal parts not se&tems lax, ascending to
decumbent-ascending, ca. 15-25 cm long, very sparsely strigosmglto distal with hairs 0.2-0.4
mm long. Leaves blades ovate to broadly ovate or nearly reniform, 5-10 mm lwagge cordate,
both surfaces hirsute to strigose-hirsute or loosely seigpetioles 5-25(—60) mm long, strigose.
Inflorescence bracteate racemes, 6-9-flowered; fruiting pedun&l@s28 mm. Sepals oblong-
lanceolate, 2.5-3 mm long, loosely stiffly strigos€orolla limb 6-8 mm in diam., without
tubercles, blue at least on outer edges, tending to dre.vwericarps 4, monomorphic, flat with an
upturned wing, 2—2.5 mm in diam., margins with low, roundedh teth minutely papillate surfaces,
adaxial surface hirsute, abaxial surface completely glesbro

Flowering Mar—Apr. Desert shrub, oak woodland; 1300-1400 m. Appasrdemic to the
Sierra del Carmen in northwestern Coahuila.

Additional collections MEXICO . Coahuila. Mpio. Ocampo: Sierra del Carmen, Los Lirios, cafion
con arroyo temporal, 28° 54 N, 102° 30' W, bosque a la dellarroyo deQuercus fusiformisQ. grisea en
partes mas alta®. glaucoidesQ. gravesiicon Juniperus flacciday Crataegus 15 Oct 1992Villareal 7044
with Vasquez & Carranza (ANSM, XAL).

The new species is named for Miguel A. Carranza&2éf Saltillo, active collector and
student of the flora of Coahuila. Most of his collens are housed at ANSM, Universidad
Auténoma Agraria Antonio Narro, Saltillo.

Omphalodes carranzaandO. chiangiiboth are endemic to northwestern Coahuila. The two
are unambiguously distinct, as outlined in the contrastsbel

1. Inflorescence bracts distinctly reduced from proximal leavescanps glabrous abaxially, hirsute
adaxially, wing upturned, margins with low, rounded teeth, teeth andmimgely papillate
.......................................................................................................... Omphalodes carranzae
1. Inflorescence bracts little or not reduced from proximal leawesicarps completely glabrous, wing
strongly inturned, flat and shelf-like, margins entire ...........cccccceeelll Omphalodes chiangii
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Figure 7. Mericarps dDmphaIdes carranzageft) andO. cardiophylla(right). Not to scale, mericarps are 2—
3 mm in diam. in both species.

7. Omphalodes chiangiiggins, Phytologia 33: 412. 197@.YPE: MEXICO . Coahuila. Sierra del
Jardin, Cafion de Centinela, S and SW of Pico de Centstelp canyon through mtns of
igneous rock, mostly intrusive basics, gravelly, grussy, samttly soils, chaparrales, and
higher on N slopes, 1600-2225 ®@uercus spp., Pinus spp., PseudotsugaCeanothus
Cercocarpus 31 Jul 1973M.C. Johnston 11975B with T. Wendt, F. Chiang, & D. Riskind
(holotype: LL!; isotype: WTS). The holotype was annatate 2005 by R.R. Mill as
"Mimophytum chiangii,” but the name has never been published.

Omphalodes chiangiis distinctive in its foliaceous-bracteate infloresme stems sparsely
closely strigose with short hairs (0.2—-0.4 mm), and comlyleglabrous mericarps with a strongly
inturned, flat, shelf-like, entire-margined windt apparently is endemic to the Sierra del Jardin in
northern Coabhuila.

8. Omphalodes australisNesomsp. nov. Figures 8, 9.TYPE: MEXICO . Puebla Boca del Monte
[S side of Pico de Orizaba], moist, shaded mountain slojpen 1907C.A. Purpus 2498
(holotype: UC!, Fig. 8; isotype: GH!, Fig. 9). The Gpesimen was annotated in 2005 by
R.R. Mill as a previously undescribed species, "Mimopmytustrale,” but the name has
never been published. The GH sheet was annoted in 1976 by lggingdasOmphalodes
cardiophyllg and | referred earlier to this collection (but withoiting the collection data) as
a disjunct population dd. cardiophylla(Nesom 1988).

Similar to Omphalodes cardiophyllad. Gray but distinct in its strigose stem vestiture
proximal to distal with short, tightly appressed hawexy small corollas, single mature mericarp per
flower, mericarp adaxial surface hirsute and wings very maramd geographic range disjunct far
south of the other species@mphalodes

Plants perennial, rhizomatous (probably, basal parts not s&iemslax, decumbent, 12—-30
cm, sparsely to moderately strigose proximal to distais a2—0.6(—0.8) mm.Leavesbasal and
cauline or mostly cauline, blades triangular-lanceolat8D)&—50) mm, apex acuminate, base cordate,
lower surface densely strigose, upper surface sparselgsrigetioles 5-30 mm, strigose to loosely
strigose proximally.Inflorescencebracteate racemes, 6—15-flowered; fruiting peduncles 8-20(-—30)
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mm. Sepalstriangular to elliptic-lanceolate, 2 mm, densely ktifftrigose. Corollas white, limb ca.

4 mm in diam., without tubercles, tube hardly exserted fralyx. Mericarps solitary (3 evidently
aborting), flat, 2.5-2.8 mm in diam., upper and lower surfagesitulous, wings very narrow, teeth
triangular, cut nearly to base of wing, upturned, hispidsilo

Additional collection examinedMEXICO . Puebla Boca del Monte, Aug 190TC.A. Purpus 5006
(UC).

Figure 10. Mericarp ©fmphalodes australi@daxial surface.

The REMIB database indicates the following specimen tatb¢AL, but according to the
XAL Director, Dr. Sergio Avendafio Reyes, it is not thevieracruz. Boca del Rio, shaded mountain
slopes, [annotated in XAL database as 96° 8' 99", 19° 6' 98n#ane locality different from the
coastal city of Boca del Rio, Veracruz], Jun 19GQ7A. Purpuss.n. (XAL[?] V029622). This is
mapped, speculatively, on Map 4 @snphalodes australisbecause of its southern locale and
apparent proximity to Boca del Monte, Puebla. The clon#asity between the posted label data of
V029622 and that of the type collectidAufpus 2498 suggests that the data for V029622 may be
incorrect, the specimen instead a duplicate of ePaepus 2498r 5006
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