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ABSTRACT

Twelve species oWerbenasect. VerbenaseriesTricesimaeare treatedV. calinferg V.
canescengtype of the series). falcata V. gracilis V. hirtella, V. johnstonij V. livermorensisV.
moranii, V. perennisV. pinetorum V. subuligera andV. xylopoda Verbena neomexicanavhich
has been considered central in this group, also isded in the treatment (for a total of 13 species)
but in its strict sense may be more closely relatespgries of selVerbena Four new species are
described from northern Mexico and the adjacent USAivermorensis Turner & Nesom, sp. nov.
(Texas, Coahuila)y. calinfera Nesom, sp. nov. (Baja Californidy, moranii Nesom, sp. nov. (Baja
California), andV. falcata Nesom, sp. nov. (Nuevo Le6n)Two new combinations are madé:
hirtella (Perry) Nesom, comb. nov. (Texas, Chihuahua, Coahlikged orV. neomexicanaar.
hirtella Perry, andV. xylopoda (Perry) Nesom, comb. nov. (Arizona, New Mexico, @hihua,
Sonora), based oW. neomexicanavar. xylopodaPerry. Verbena pinetorunoccurs primarily in
Chihuahua and Sonora and is confirmed as a membée dhrizona flora. Verbena neomexicana
Small (vs.V. neomexicanA. Gray] Small) is the correct name for that specwhich occurs mostly
in southwestern New Mexico, extending to adjacent dhdz and Chihuahua. An overview of the
group includes a key with descriptions and typificatio®hotos (types) of the four new species are
provided and a detailed distribution map is providecetarh of the 13 species.
KEY WORDS: Verbena neomexicantaxonomy, new species, Verbenaceae

Among the most significant taxonomic problems in NokimericanVerbenaare patterns of
variation and nomenclature YA neomexican&mall and taxa that been considered its closevetati
An adjustment in this group was made in the recogniiothe MexicarVV. perennisvar. johnstonii
Moldenke at specific rank (Nesom 1992). This speciespgi® considered as a whole in the present
study, which has been undertaken toward accuracy dbitheoming FNANM treatment, since some
of its members occur on both sides of the USA-Mexicaléror

The group has often been informally referred to asvérbena neomexicangroup—it was
described as secterbenaser. TricesimaeNesom (Nesom 2010a), wi canescen&unth as the
type and including/. neomexicana Remarkably, however, the present study indicdias dtrictly
definedV. neomexicananay be more closely related to species of dsetbenaser.Verbenathan to
any of those treated here. Plants of $eicesimaegenerally have glossy-surfaced leaves that usually
are elongate and pinnatifid to deeply toothed (butimgryo subentire) and that have impressed
venation adaxially and revolute margins, slender, bssalitary or few-branched spikes with remote
fruits, glandular rachises and calyces, distinctlyeebesl corolla tubes, and nutlets with commissural
faces not reaching the apeXVerbena neomexicanhas distinctly thinner leaflets and fruits with
commissural faces that extend completely to the niglei(see further comments under the species).

Perry (1933) recognized three varieties witMarbena neomexicanazar. neomexicana
(typified by a collection from southwestern New Mexaad restricted in concept by her to only that
area), varhirtella Perry (the type from trans-Pecos Texas), andxdopodaPerry (the type from
southern Arizona). Kearney and Peebles (1960) noted/tha#omexicana Arizona is represented
chiefly by var. xylopoda they also recognized the occurrence of a simifgcies,V. pinetorum
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Moldenke (the type from Chihuahua), in two southern tesn Shreve and Wiggins (1964) and
Wiggins (1980) recognized both vasylopodaand var hirtella in the areas of their floristic coverage,
but notV. pinetorum All three varieties ol. neomexicanare included in recent accounts of the
New Mexico flora (Martin & Hutchins 1980; Allred 2009).

O’Leary et al. (2010) have recognized two varietiethiwiVerbena neomexicandreating
var. xylopodaas a synonym of the typical expression. They alsated the primarily south Texas
endemicV. runyonii Moldenke (a distinct species of sétlicatae Nesom, fide Nesom 2010a and
others) as a synonym of vahirtella and V. pinetorum(a distinct species, as treated here) as a
probable synonym of vaneomexicana In their view,V. russelliiMoldenke from Sinaloa, Mexico,
also is a synonym &f. neomexicanaut it is regarded by Nesom (2010b) as typitabfficinalis

Verbema neomexicanaas not unambiguously defined in Barber’s phenetic stfdthe
Verbena strictacomplex (1982)—measurements were broadly variable and sysomgre not
included, as she “adopted names and circumscriptionso.reftect the prevailing consensus.”
Annotations of specimens at SMU and TEX indicat¢ e considered the species to include var.
hirtella and var xylopoda Citation of the Edwards Plateau of Texas in Bashstatement of overall
geographic range of. neomexicanavas based on misidentifications \6f canescenswhich was not
a species among those in her study.

The majority of identifications of plants of tMerbena neomexicargroup have placed them
as one or another variety ® neomexicana With the accumulation of collections from northern
states of Mexico, especially in the last thirty yedirdas become possible to better discern patterns of
variation among these plants—pointing to more disayetgraphical patterns and the existence of
more species than previously recognized.

Specimen citations are provided here for the fourlynelescribedVerbenaspecies and, in
clarification of their identities, forV. hirtella, V. johnstonij V. neomexicanasensu stricto,V.
pinetorum V. subuligera andV. xylopoda Identifications ofV. canescensV. gracilis andV.
perennis have generally not been problematic and specimenoa$atire not included for these,
except to document new or interesting distributionsiwitiie species.

KEY TO THE SPECIES
1. Proximal and midcauline leaves linear, usually unlobeagins not toothed.

2. Stems eglandular, otherwiggabrous or glabrate to sparsely hispidulous, hispid-stigor
NIrSULE-SIIIJOSE ... eeea e Verbena perennis

2. Stems sessile- to stipitate-glandular, otherwisessfyabut conspicuously hispid to hispidulous-
scabrous or densely hispidulous-hirtellous.

1. Proximal and midcauline leaves pinnatifid or margleeply toothed to regularly coarsely crenate
to serrate.

3. Leaves not lobed or deeply toothed, margins regutadrsely crenate to serrate.
4. California and Baja California. ..........cccccceeiiiiiiiiiiiiiiiin e eeeeeen o Veerbena moranii
4. Texas, Chihuahua, and Coahuila.

5. Stems sparsely hirsute-pilose, bristly-hirsute, otlipislose, eglandular to very sparsely
stipitate-glandular; leaves evenly distributed alorgdtems; corolla limbs 4—6 mm in diam.
................................................................................................ Verbena livermorensis
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5. Stems densely hirsutulous to hirtellous and minutépitate-glandular; leaves often
clustered at base; corolla limbs (5-)6—9 mm in diam. ........................ Verbena hirtella

3. Leaves pinnatifid to deeply toothed, sometimes 3diobe

6. Stemsprostrate todecumbent-ascendingr ascending; midstem leaves mostly 0.5-1.5 cm
o) o o ST Verbena gracilis

6. Stems erect to erect-ascending; midstem leaveyn?s-5.5 cm long.

7. Floral bracts spreading at right angles, distifothger than the calyces
Verbena subuligera

7. Floral bracts ascending-erect, usually shorter waldag the calyces.

8. Leaf teeth or lobes usually antrorsely angled, eounmved; New Mexico, Arizona,
Chihuahua, Sonora.

9. Stems sparsely to moderately hirsute-villous to lpsistsute, eglandular; corolla
limbs (5-)6—9 mMmin diam. .........cccoooiiiiiii e Verbena pinetorum
9. Stems moderately hirsute to densely hispidulous, elgais very sparsely minutely
stipitate-glandular, becoming densely stipitate-glandudgstally into inflorescence;
corolla limbs 3-5(-—6) mm in diam.

10. Stems loosely hirsute; leaves evenly distributedalbasd lower cauline not
persistent; spikes from medial to distal branchesjlieotubes 2.5—-4 mm, limbs 1.5—
2.5 mm in diam.; nutlets with commissural faces reaclhjng Yerbena neomexicana
10. Stems hispidulous to hirsutulous; leaves largest @ed pérsistent basally and
proximally; spikes from proximal to medial branches; #artubes 4-5 mm, limbs
4—7(-8) mm in diam.; nutlets with commissural faces rathrmg tip
........................................................................................... Verbena xylopoda

8. Leaf teeth or lobes spreading at nearly right angiel usually slightly recurved; Texas,
Coahuila, Nuevo Lebdn, Zacatecas.

11. Leaves evenly distributed and relatively even-sizenifaces conspicuously shiny,
margins mostly non-revolute; stems eglandular to spaysely stipitate-glandular
.................................................................................................... Verbena falcata
11. Leaves most basal and lower cauline, much reducedenabove, surfaces dull,
margins strongly revolute; stems densely stipitaaadllar.

12. Leaves oblanceolate to elliptic-oblanceolate, ob@dignceolate, or narrowly
oblanceolate in outline, midstem blades 2—-7(-10, —15) mm widegins coarsely
serrate to pinnately lobed with 1-5(-7) pairs of teetloloes ..Verbena canescens
12. Leaves mostly linear to linear-oblong, midstem déda#l-2 mm wide, proximal
cauline with 1-2 pairs of linear lobes or unlobed and thgms entire
.......................................................................................... Verbena johnstonii

1. VERBENA CALINFERA Nesom, sp. novFig. 1, Map 1. TYPE: Mexico. Baja California. El
Pedregoso, 29° 32' N, 114° 33" W, occasional in disturbedatsodadside, 730 m, 19 Apr 1975,
Moran 21749(holotype: LL!; isotype: ARIZ!).

Verbenae hirtellaesestimento caulino et foliis non lobatis similis sdiffert ramificatione
inferiore, foliis latioribus regione petiolari distiiac floribus minoribus, lobis calycis triangularibus
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patento-erectis, bracteis floralibus ovatis nonciliags spicis fructificantibus relative compactis
remanentibus.

Perennial herbs short-lived, from a woody taproot and caudeitemserect to ascending-
erect, 1-6 from the base, 20-35 cm, branching mostly in thenmal half, densely hirsutulous with
short non-glandular hairs of uneven length, moderatgbitate-glandular.Leavesmostly obovate to
subspatulate in outline, tapering slightly to a petiokgian, proximal and midstem 20-35 x 6-12
mm, basal mostly deciduous by flowering, cauline pergisteargins coarsely serrate with 1-4 teeth
per side, sometimes slightly 3-lobed, veins slighthpressed adaxially. Fruiting spikes mostly
solitary, from branches at midstem or lower, elomgabut remaining relatively compact with fruits
slightly overlapping or more open, 6—20(-25) cm; rachis wahktiture like cauline; floral bracts
ovate-acuminate, 3—4.5 mm, usually as long as the calglightly shorter, hirsute to hirsutulous,
stipitate-glandular.Calyces3.5—4 mm, hirsute and hirsutulous, stipitate-glandular, lbiseggular to
narrowly triangular, erect to spreading-recurving, ootnivent. Corollas light blue to deep blue,
tubes 3.5-4.5 mm, 1-1.5 mm longer than the calyx, limbs 4—6 mnanm d\utlets 2—2.5 mm,
commissural faces not reaching the apex, densely -papdlate or papillate distally and elongate-
bullate proximally.

Additional collections examinedMexico. Baja California. 3 mi W of San Agustin, wash
bottom, 1900 ft, 17 Apr 194Pressler 648(MO); Cuesta de Jarahudi and vicinity, Laguna Seca,
Idria-Franseria association with volcanic rock, 2400-3000 ft, 6 Apr 196@ntry & Cech 8998
(ARIZ) and 9013 (ARIZ); 9 road mi SE of El Progresso, 29° 55' N, 115° 05'0ddtasional on
gravelly flat, 575 m, 25 Mar 1970)oran 16893(ARIZ); S side of San Matias Pass, 31° 18.5' N, 116°
35" W, rocky N slope, scarce, 1050 m, 15 Sep 1M6fan 24805(LL, plus 4 duplicates); Big Cafion
of Tantillas Mts., 10 Sep 187Balmer 312(MO, NY; also F and GH, fide Perry, who IDed it\zas.
xylopodg; ElI Marmol [29°58" 0" N, 114°49' 0" W], locally abundant irstdrbed soils and most
depressions along main road and in washes, Apr 6phenson s.iMO); Laguna Seca, ca. 15 mi
SE of Catavina (as measured along the road) ontookaguna Chapala, rocky channel leading into a
dry lake, ca. 2700 ft, 16 Oct 195Bhomas 818%ARIZ).

A collection of Verbena calinferdrom the vicinity of EIl Marmol was alluded to by Shke
and Wiggins (1964) as the basis for the occurrenté okomexicanaar. hirtella in Baja California.
Similarly, Wiggins (1980) noted that vahnirtella in Baja California ranged from the Rio Colorado
delta south to the vicinity of EI Marmol.Verbena calinferais similar toV. hirtella in densely
hirtellous stem vestiture and non-lobed leaves butrdiffein its low branching, leaves broader in
outline and with a distinct petiolar region, smalflawers, triangular spreading-erect calyx lobes,
broadly ovate floral bracts, and fruiting spikes trehain relatively compact. The two taxa are long-
disjunct, with the closest points in their ranges s#jed by more than 400 miles.

2. VERBENA CANESCENS Kunth, Nov. Gen. Sp. (quarto ed.) 2: 274, plate 136. 1818p 2.
TYPE: Mexico. [Guanajuato]. “Crescit in montibus Mexicanorum, prope Guanaxuato,
Marsil et sodinam BelgradoHumboldt and Bonpland s.(holotype: P fiche!).

Verbena roemerian&cheele, Linnaea 21: 755. 1848erbena canescengr. roemeriana(Scheele)
Perry, Ann. Missouri Bot. Gard. 20. 302. 1933NEOTYPE (O’Leary et al. 2010, to be
designated).  The protologue citellexas [Comal Co.]: “Auf steinger Prairie bei
Neubraunfels, [no datef,. ROmer s.1.

Verbena neeMoldenke, Phytologia 2: 241. 1947. Type: Argentina. DéPlassipas de Buenos Ayres,
[between 1789 and 1791, Néeiter 108 (holotype: MA, photo-NY!; isotype: NY! digital
image!). O’Leary et al. (2010, fide Troncoso 1979) notd the type specimen &ferbena
neei Moldenke from Argentina apparently represenfs canescensand probably is
erroneously labeled. Moldenke (Phytologia 10: 98. 1964 grepedV. neeias a synonym of
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V. canescenand at least it is clear that the plants are mandss to V. canescenthan to any
species known from South America.

Plants perennial (sometimes short-lived), taprooté&temsbranching from crown, (1-)3-10
from the base, erect to ascending-erect or decumbeat@ding, 15-35 cm, densely hirsutulous to
hirsute-villous, minutely stipitate-glandular, less camniy sparsely stipitate-glandular to eglandular.
Leaves mostly on proximal half of stems, persistent, oblalateoto elliptic-oblanceolate, oblong-
oblanceolate, or narrowly oblanceolate in outline,steich blades 2-5(—6) cm x 2—7(-10, —15) mm,
veins impressed adaxially, margins coarsely sermaf@nnately lobed with 1-5(—7) pairs of teeth or
lobes, strongly revolute, hispid-hirsute and minutelgitstte-glandular; sessile to subpetiolate, distal
commonly sessile and subclaspin§pikes 1 or 3(-5) from medial branches, elongate and loose or
sometimes denser with overlapping fruits, 3—24 cm; floratts ovate-lanceolate, 4—-8 mm, proximal
longer than the calyces, sometimes slightly shor@alyces2.1-3(—4) mm, hirtellous to hirsutulous,
minutely stipitate-glandular, lobes deltate to narrolalyceolate, erect, not conniventorollas blue
to purple, tubes 2.5-4(-5) mm, 0.5-1(-1.5) longer than the calyobs,2.5-4(—6) mm in diam. (not
spreading). Nutlets 1.8-2 mm, easily separating; commissural faces endimgviible nutlet tips,
plates bullate to papillate, rarely smootm =214.

Flowering Mar—Jun(—Oct). Roadsides, disturbed sieslgels, rocky and gravelly hills, flats,
dry stream beds, mesquite scrub, acacia-leucophyllum sepiby hackberry scrub, live oak
woodland, oak-juniper woodland, limestone, calcaresmils sand, caliche, sandy clay loam; 50—700
m; USA (New Mexico, Texas); Mexico (Aguascalientes, l@dgla, D.F., Durango, Guanajuato,
Hidalgo, Mexico, Nayarit, Nuevo Ledn, Oaxaca, Puebla,r@ae, San Luis Potosi, Tamaulipas,
Veracruz, Zacatecas).

Verbena canescens identified from South America by O’Leary et &000), who cite two
Sl collections from Colombia (Depto. Cundinamarcai-a and Mar of 1908). | have not seen these,
but if the identifications are correct, it increasls plausibility thatV. neei(see comments above)
might actually have been collected in South America.

Some plants o¥erbena canesceris eastern Coahuila, and some in Puebla, appear to have
larger corollas than typical elsewhere over the eaoigthe species (upper limits of variation in the
description). They do not appear to be distinct ireofeatures. See additional comments uhder
johnstonii

Verbena canescerigas been attributed to Alabama, based on a report by (#808d), who
cited a collections from Mobile Co.: “Adventive fromMexico. ... On ballast heaps.” (US-“Herb.
Geol. Survey”). Moldenke (1963) cited a collection fr@alifornia (San Diego CoE. Palmer 312
NY) and from Nevada (Lincoln CoM.E. Jones 554POM), but the species does not appear to be
naturalized in either state.

The distribution ofVerbena canescemgaches western outlyers in Culberson Co. and Reeves
Co., Texas, but has not been documented for New Mexten, though it seems likely to be in the
southeastern corner of that state, perhaps in ChawastyC A record from San Miguel Co. cited by
O’Leary et al. (2010) is based on a misidentificatiblill & Levandoskil2070(NY!) instead is
Verbena plicata Greene

3. VERBENA FALCATA Nesom,sp. nov. Fig. 2, Map 3. TYPE: MEXICO. TYPE: Mexico.
Nuevo Ledn Mpio. Galeana. Hwy to Potrero Prieto, wooded canyl500 m, scattered
plants, flrs blue, 11 Nov 200%inton et al. 28113holotype: MEXU; isotypes: HINTON-
digital image!, TEX!, additional to be distributed).
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Verbena pinetorunaspectu vestimento similis sed distinctus caulibus darsetulis et foliis
aequaliter distributis pinnatim dentatis divisionibusddis apicibus acutis, paginis conspicue nitidis,
et marginibus plerumque non-revolutis.

Plants perennial herbs, thick-taprooted with caudex(?) becorfiiorgus-rooted. Stems 1-
several from the base, erect, 30—-50 cm, densely hirsuiweng sparsely stipitate-glandular to
eglandular. Leaves evenly distributed along the stems, basal and loveedire deciduous by
flowering, ovate to lanceolate in outline, margirsemly toothed to pinnately lobed, the divisions
spreading at nearly right angles and usually sligleityirved (falcate), midstem blades 2—-5.5 cm x 6—
20 mm, margins toothed with (2—)3—4 teeth or lobes per smterevolute or only slightly so, veins
impressed adaxially, hirsute-villous on both surfacedaneglar to sparsely glandular, adaxial
surfaces and epidermal coverings of abaxial veins conapsly shiny; sessile or gradually attenuate
basally to petiolar regions 3—10 mngpikes mostly solitary, 10—15 cm in fruit, elongate and loose;
floral bracts triangular, shorter than the calyc&alyces2.5-3.5 mm, loosely hirsutulous, stipitate-
glandular, lobes triangular, conniverttorollas blue to pink, tubes 4-5.5 mm, 1.5-2 mm longer than
the calyces, limbs 5-7 mm in diamNutlets 1.8—2 mm, easily separating at maturity, commissural
faces not reaching nutlet apex, densely bullate.

Flowering Aug—Oct. Wooded canyons, bushy limestontisidés, pine-oak with
Arctostaphylos1250-1500 m; Mexico (Nuevo Ledn).

Verbena falcatais distinctive in its densely hirsutulous stems amgnly distributed,
pinnately toothed leaves with falcate divisions vattute apices, conspicuously shiny surfaces (hence
the epithet), and mostly non-revolute margins. $nnitostly solitary spikes, glandular calyces, and
long-exserted corolla tubey, falcatais similar to others of th&. neomexicangroup. Among
these, it is generally similar in aspectMopinetorumof western Mexico, but the leaves\af falcata
are thicker and less dissected and the caulinetwesis denser, shorter, and sparsely glandular to
eglandular.

It is perhaps most likely tha¥erbena falcatais most closely related t&. canescens
Verbena canescertiffers in its taller stems, leaves with revolutargins, dull surfaces, and shorter,
more antrorsely directed teeth, the distal cauliads commonly sessile and subclasping, and in its
corollas with shorter tubes and smaller limbs.

Additional collections examined. Mexico. Nuevo Ledn Mpio. Rayones, Galeana to
Rayones +24 km, bushy limestone hillside, 1260 m, 17 Oct 198@n et al. 2079§TEX); 4 mi S
of Galeana along Hwy 60, open pine forest, gypsum soil, §380attered along ravines, 5 Jul 1963,
McGregor et al. 9§NY).

4. VERBENA GRACILIS Desf., Tabl. Ecole Bot. ed. 3, 393. 1828lap 4. TYPE: [probably
Mexico]. Plant cultivated in the Botanical Garden of Pafi®lotype: P, photo-MO!).
O’Leary (2006) lectotypified/. gracilis Cham. (1836), a Brazilian species.

Verbena remotaBenth., Pl. Hartw., 21. 1839. TYPE. Mexico. Zacatecas (fide K sheet) or
Aguascalientes(fide GH and NY sheets), in arvis, 1830,T. Hartweg 174(holotype K;
putative isotypes: GH, NY digital image!). “174. VERBENEuverbenayemotg sp. n.,
procumbens, pubescens, scaberrima, foliis inciso-pinnadjfithciniis cuneatis oblongisve
subincisis acutiusculis, spicis terminalibus elongatigjbils parvis remotis bractea lineari
multo brevioribus.”

Verbena arizonicaA. Gray, Proc. Amer. Acad. Arts 19: 95. 18838YPE: USA. Arizona. [Cochise
Co.]: Tanner's Canyon, near Fort Huachuca, 1882, Lemmon 285golotype: GH). Fide
Perry (1933).
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Plants perennial herbs, taprooted.Stems 1-3 from the base, often much-branched
proximally, prostrate or ascending to decumbent-asognolinascending-erect, 10-25 cm, hirsute
with bristly hairs, minutely stipitate-glandulateavesovate to ovate-lanceolate in outline, pinnately
lobed or deeply toothed, basal and lower cauline pensjsmidstem 5-15(-25) mm x 3-12 mm;
petioles 1-3 mm. Fruiting spikes 1-3(-5) from proximal branches, fruits becoming remote
proximally (lowermost sometimes axillary in uppermost iceulleaves) but usually remaining
somewhat compact distally, 3—-10(—15) cm; floral bractsati@nceolate to narrowly lanceolate, 3—
5(—8 proximally) mm, longer than the calyceSalyces2—-2.5 mm, hirsute and hispidulous, minutely
stipitate-glandular at least near lobes, lobes dditedieltate-apiculate, erect, not conniveftorollas
purplish to pink, tubes 3—-3.5 mm, 0.5-1 mm longer than the dahbs 2—2.5 mm in diamNutlets
easily separating at maturity, 1.5-1.8 mm, commissurasfaading below the nutlet tips, bullate to
low-papillate.

Flowering (Mar—)Apr—Sep. Rocky slopes, talus, canyotobw, grassy flats, road tracks;
floodplains and terraces, lake edges, riparian woddladesert grassland, mesquite scrub, pine, pine-
oak, oak, oak-juniper, oak-manzanita; 1000—-1700(—2050 m; USA (&izdew Mexico, Texas);
Mexico (Aguascalientes, Chihuahua, Distrito Federal, adgo, Guanajuato, Hidalgo, Jalisco,
Mexico, Michoacan, Nayarit, Oaxaca, Puebla, Querétasy Buis Potosi, Sonora, Veracruz,
Zacatecas).

Verbena gracilisis recognized by its low, branching habit, small dis$ected leaves mostly
on the proximal halves of the stems, long floral lwaand small flowers and fruits. Liké.
canescengsit has a wide distribution but its range lies mosilythe west side of. canescensintil
they meet and become sympatric in southern MexicomsSté plants from central Mexico (including
the type ofV. remota often are ascending-erect rather than prostradedombent.

The only known record d¥erbena gracilisfrom Texas is from Jeff Davis Co.: Davis Mts.,
Davis Mts. Resort, along Limpia Creek at Maguire Rangins and resort HQ, 5700 ft, creek
bottomland, 26 Jul 198&Vorthington 1434NY). The collection is typicaV. gracilis

The record ofVerbena gracilisfor New Mexico is based on the report by McIntosh (1996),
who documented the species from three localitiesidalgo County (vouchers at NMC and SNM),
and on the UNM collections cited here. The reportMmintosh of the species from Mora County,
apparently far out of range, needs to be reexamihtidalgo Co.. Gray Ranch in the Animas Mts.,
11 Aug 1990,vey 21(UNM); N end of Animas Mts, vicinity of Lower Indh Creek Canyon, rocky
slopes, 5700 ft, 22 July 1978/agner 1269QUNM); Animas Valley, 4700 ft, 12 Sep 19A8/agner
1675(UNM).

A putative record oVerbena gracilisfrom Utah is based on a citation by Perry (1933), who
noted that “The specimen from Utah is atypical, but goactical purposes seems better referred
here.” [San Juan Co.]: Mesa E of Monticello, 25 Jul 1®Rydberg & Garrett 920INY, as cited by
Perry 1933). | was not able to find the specimen at N speculate that it has been reidentified as
some other species. Utah is out of rangeVfogracilis and the species has not been included in the
Intermountain Flora (Cronquist 1984) or the Flora of Upelsh et al. 2003), nor is it in the SEINet
database or shown in the online Utah Atlas.

O’Leary et al. (2010) cite a collection @erbena gracilisfrom Nuevo Leon, Mexico: Mpio.
DerrumbaderoCafion de los Capulines, above San Enrique, Haciendaldsande Raices, rare in
meadows, 6 Aug 193%3ueller 2392(MO, TEX). | annotated this ag. gracilis in 1992 but was
mistaken then. The plants are single-stemmed asad #om the base, branching only about 5 cm
above the base and the leaves have narrowly oblomggiods with triangular to lanceolate, slightly
recurving lobes. They are similar in aspecVtdalcatabut have long floral bracts much longer than
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the calyces, which presumably influenced earlier ifleations asV. gracilis Mueller 2392is
perhaps a hybrid but it clearly is nét gracilis

Records mapped forerbena gracilisn Oaxaca are the following: Las Sedas, dry cateaze
hills, 6000 ft, 11 Aug 1894&ringle 4784(NY); near Mitla, Jun 188&eler 22(GH, as cited by Perry
1933); Las Sedas, Sep 18®Bmith 221(NY). The Smith collection is neary typicdl gracilis, but
the Pringle collection has deeply toothed leaves l@ingllous stems suggesting genetic influence
from V. canescensPlants of both have prostrate stems radiating fhentaproot.

5. VERBENA HIRTELLA (Perry) Nesomgcomb. et stat. nov.Map 5. Verbena neomexicanar.
hirtella Perry, Ann. Missouri Bot. Gard. 20: 298. 193BYPE: USA. Texas Brewster Co.:
dry arroyas and foothills of the Chisos Mts., 22 M#28, E.J. Palmer 3406%holotype:
MO!, digital image!; isotypes: GH-2 sheets, MO!, M@@ithl image!, NY!, NY-digital
image!).

Plants perennial, taprootedStems2-8 from the base, erect, 15-60 cm, densely hirsutulous
to hirtellous and minutely stipitate-glandulateavesoften clustered at base, basal and lower cauline
persistent, narrowly oblanceolate to oblanceolateaoromly obovate, cauline similar to basal, blades
2-4 cm (basal) to 1.5-3 cm (midstem) x 6-10 cm, veins imprestedally, margins coarsely
crenate to serrate with (2—)4-8 pairs of teeth, weakiglute, densely hirsutulous to hirtellous and
minutely stipitate-glandular; basally attenuate to sublpétio Spikes 1 or 2-3 from branches at
midstem or below, elongate and slender, 8-15(-25) cm;l flma&cts ovate-acuminate to ovate-
lanceolate, 3—4 mm, shorter than the calycé&3alyces 3.5-4.5(-5) mm, densely hirsutulous to
hirtellous and minutely stipitate-glandular, lobes delt® triangular, erect, not conniven€orollas
blue to purple or lavender, tubes (3.5-)4.5-5.5 mm, 1-1.5(-2) mm lkbagethe calyx, limbs (5-)6—

9 mm in diam. Nutlets 2—-2.5 mm; commissural faces ending below the nutlet Wb, bullate
plates. &= 14.

Flowering Mar—Jun(—Nov). Rocky slopes, limestonesflaitream beds, sandy washes,
roadsides, disturbed sites, grassy hills, riparian banshwoodlandAcaciaUngnadiaCeltisOpuntia
scrub, mesquite brushland, sotol-agave, creosote bush; 1000-1800Muax., Tex.; Mexico
(Chihuahua, Coahuila).

The collections oWerbena hirtellafrom New Mexico appear to be disjunct from the larger
range but the plants appears to be typical for the spediegalities in Val Verde Co., Texas,
Durango, southern Coahuila, and Zacatecas appear tolieesout

Verbena hirtellais morphologically and geographically discontinuousriV. neomexicana
They differ in vestiture, leaf morphology, corollzesi and nutlet morphologyVerbena xylopodas
more similar toV. hirtella in vestiture but these two are distinct by the cotdraslow. | have seen
no intermediates betweewi. xylopodaand V. hirtella in west-central Chihuahua, where they are
sympatric.

1. Stems densely hirsutulous to hirtellous and stipgktedular; leaves unlobed, (basal and cauline)

coarsely crenate to serrate with (2—)4—8 pairs of teetiojla limbs (5-)6—9 mm in diam.
.......................................................................................................... Verbena hirtella

1. Stems moderately hirsute to densely hispidulous, egats very sparsely stipitate-glandular;

leaves (basal) crenate-serrate or coarsely toothetbeply pinnately toothed or pinnatifid, cauline

pinnatifid with (1-)2—3(—4) teeth or lobes per side, sometiBupobed;corolla limbs 4-7(—8) mm in

0 = Vo Verbena xylopoda
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Additional specimens examinedJSA. New Mexica Sierra Co.: Elephant Butte Dam, open
hillside, 3800 ft, 30 Apr 1933\elson 2107UNM). Socorro Co: hills just W of Socorro, along
arroyo, 16 May 1953Castetter 5164UNM); 6 air mi W of Socorro on W side of Strawbefgak,
6400 ft, rocky hillside withGutierrezig Rhus Atriplex, Opuntig Yucca Juniperus 26 Jul 1977,
Edwards & Repass 473INY); rocky knoll in vicinity of Willow Springs jusbutside the SW corner
of Bosque del Apache Refuge, 10 May 198i@etwood s.n(UNM); Sevilleta, road to the microwave
tower, 7.35 mi from the north gate, S slope, 19 Apr 1888jdux & Loftin 32(UNM);
low mountains W of San Antonio, 14 Apr 1908 poton 385ZUNM). Texas Brewster Co: under
cattle guard, ca. 2 mi. N of Tres Papalotes in thé&a®ia, on the Big Bend Ranch, 2 Jun 1975,
Butterwick & Strong 60@TEX); vicinity of Tres Papalotes in the Solitaram the Big Bend Ranch, 2
Jun 1975 Butterwick & Strong 609TEX); ca. 1 mi. NW of Prospect Mt. and just E of $de/
Brewster County line, in the Solitario on the BignBeRanch, just E of stocktank, 5 Jun 1975,
Butterwick & Strong 724TEX); S side of Burro Mesa. Big Bend National Ragedus slope, drainage
area, 23 Sep 196&orrell 33855(LL); down the road from headquarters of the BlagkdVildlife
Management Area, 3 Jun 1968rimes 309(SMU); dry creek crossing on Terlingua-Chisos Mts
road, just N of Chisos Mts, 3000 ft, 22 Aug 19#mckley 4004(NY); ca. 10 mi. S of Marathon on
road to Big Bend Park, roadside, 4000 ft, 20 Oct 18#8¢ckley 4614(NY, TEX); near Shafter, 10
Apr 1929, Ingram 96342(UNM); campground area, Inner Basin, Big Bend Naitl oak-pinyon-
juniper, 2 Aug 1959Kruckeberg 479¢NY); Big Bend Natl. Park, 13.8 mi E of the west ante, 16
Apr 1960,Lewis & Oliver 5457 voucher fom = 7 (MO); Black Gap Wildlife Refuge, near entrance
to Headquarters from Hwy 2627, rocky slope, sotol arevagbundant, 9 Jun 1968lahler 13
(SMU); Chisos Mts., 1 Sep 193Warsh 249(TEX); Chisos Mts., gravelly mesa N of mts., 1065 m,
27 Jun 1931Moore & Steyermark 327fMO, NY); Chisos Mts., 1 Aug 193Mueller 8138(MO);
Chisos Mts., 25 Aug 193Mueller 8139(MO, NY, TEX); Big Bend National Park, 3.5 km S of
Panther Jct on Rio Grande Village Drive, gravethpdside, 17 Mar 198&Reuter 287(BRIT); Big
Bend National Park, “Desert Tank”, 7 mi. S of Crd®sads leading CCC Camp-Marathon-Hot
Springs, 17 Jun 1941Rose-Innes & Moon 120QTEX); ca. 35 mi S of Black Gap Wildlife
Management Area, SE of Marathon, limestone rocksBaoishy Canyon, Chihuahuan Desert
vegetation, 20 Jun 1968owell 11635SMU, UNM); Oak Spring run-off area, dry stream b&600
ft, 23 Aug 1970,Semple 354{MO); Big Bend National Park, Hannold Draw, mesguirushland,
frequent about disturbed places, 3039 ft, 8 Nov 2@)jut & Marin 15080(BRIT); Alpine, rocky
hillside, 4600 ft, Apr 1932Steiger 1373NY); Chisos Mts., Wilson Ranch, 19 Jun 193barp s.n.
(NY, TEX-2 sheets); Chisos Mountains foothills, 19 Jun 193rp s.n.(SMU); 71 mi. S of Alpine,
calcareous soils, 3 Aug 1998urner 99-10(TEX); 0.2 miles along 2627 from hiway 385 (Big Bend
ark road), limestone soils along roadside, 29 Sep ZD@3er & Dodson 23-288TEX); old lake bed
at entrance of Big Bend State Park, 3 May 198@rnock s.n(NY, TEX); Big Bend Park, 12 mi N
of Hot Springs, along small sandy draw on alluvial,f20 Mar 1941 Warnock 537(NY, TEX);
Buena Vista ca. 6 mi W of Alpine, 3 Apr 193Warnock W168NY); Nichols Ranch, infrequent
about level lands, 8 Aug 193Warnock 2043@TEX); Big Bend National Park, Terrapin Tank, near
Lone Mt., 4000 ft, frequent on limestone flat, 2 Sep 1%@rnock & Hinckley 704QTEX); 7.1 mi
by Hwy 118 N of the jct with Hwy 170 at Study Butte, roadsicdreosote bush community, ca 3000
ft, 3 Apr 1983,Worthington 9718NY, SMU); Chisos Mts., Nail Place, 12 Aug 19Mpung 112
(MO, TEX). Hudspeth Co: no locality data, 30 Jul 1943 harp 43-804(MO); ca. 7 mi WSW of
Hot Wells, north peaks of Eagle Mts., sandstone namngitle leading up to conglomerate cliffs, 17
Jul 1943 Waterfall 5143(MO, NY). Jeff Davis Co: Davis Mts., scenic drive S from Kent to HO
Canyon, 22 Aug, 1949Tharp & Jansen 49-1144NY, TEX); 11 mi. N of Alpine, sparse along
highway. igneous soil, 4550 ft, 18 Aug 1949arnock 8885TEX). Presidio Co: ca. 500-1000 ft
NE of houses along road leading N from houses, at @## + 17.3 ft., ca. 6 mi NW of jct US 90
and RM 2810 at Marfa, Hip-O Ranch Preserve, Marfa QuatiFraoccasional in impacted pasture
area on fine textured tight soils in bottom of broaalllslv draw between rocky igneous slopes, 4960
ft, 25Apr 2001,Carr 19623 (TEX); N sides of E-W road parallel to and just NRIR track, 0.7
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roadmiles E of main N-S road on Hip-O Ranch Pres¢mfiC), just W of another ranch road
(marked on topo) leading N, occasional in igneousdiy soil on S-facing gentle slope on low hill
in grassy basin, 4830—4890 ft, 24 Aug 20C&r 19955(TEX); NW-facing rocky igneous slope and
flat bench at top of slope, ca. 1-50 ft. above flat alBrgjde of Big Trestle Draw, Hip-O Ranch
Preserve (TNC), occasional iBouteloua curtipenduld. gracilis grassland dotted witiRhus
microphylla on NW-facing rocky igneous slope and flat bencloptdf slope, 4930-4980 ft, 29 Aug
2001, Carr 20014(TEX); 16 mi. S of Marfa along roadside, gravel knb9 Apr 1961,Correll &
Rollins 23652(LL, NY, SMU); 18 mi N of Presidio on US 67, creostmgsh, 2 Apr 1969Dunn
16070(MO, NY); Marfa, 4 May 1932Garner 50(TEX); ca. 38 mi SW of Marfa along Hwy 2819,
middle portion of Pinto Canyon, 14 Apr 2008ray & Turner 24-107(TEX); Ruidosa, common,
mountain sides, 13 Apr 1918lanson 645NY); just E of Presidio, larrea-mesquite, limestcod,
27 Mar 1972 Higgins 5070(NY); Marfa, Apr 1938,Hinckley 1089(ARIZ, NY, TEX-2 sheets);
Marfa-Ruidosa road ca. 3 mi SW of Marfa, rocky HB00 ft, 15 Aug 1940Hinckley 1254(NY-2
sheets); slope E of Vieja Pass, 5100 ft, 16 Jul 1Bdrickley 1971NY, TEX); creek bank ca. %2 mi
W of old Madrid (Madril) ranch north branch Arroyaifdero, ca. 3300 ft, 28 Mar 194BRlinckley
2428 (NY); Sierra Tierra Vieja, Clyde MacFarland rartabuse, 4500 ft, 9 Jun 1948jnckley 2709
(NY); near old Ross Mine, 22 Aug 1944inckley 3218NY); Capote Peak , 30 Aug 1944inckley
3246 (NY); along Oso Creek on the N side of the Chindts. at Old Woods Ranch, 18 mi. NW of
Shafter, 10 Nov 1946{inckley & Warnock 46942NY, TEX); 0.5 mi SW of Solitario Peak, igneous
hill, 4500 ft, 12 Oct 1958Johnston 3454TEX); Chinati Mtns. Natural Area. Pelillos Arroye,
major drainage on the SW side of the Chinati Mtig;hieous boulders and alluvium at edge of arroyo.
S-facing bank of arroyo, 3705 ft, Chihuahuan Desert scrub Adacia greggii Yucca torreyi
Opuntia imbricata Tecoma stansBrickellia, and Guaiacum 21 Apr 2004,Lott & Rankin 4952
(TEX); Chinati Mtns. State Natural Area, Pelillosrgan, above the dam, riparian area witlglans
Salix spp., Cephalanthus Tecoma Fraxinus and Quercus grisea in shade of boulders along
streambed, 3840 ft, 22 Apr 200Uott & Rankin 4989(TEX); Chinati Mtns. State Natural Area,
Cinco de Mayo Canyon, parallel and to W of San Aist@@anyon, slopes of wide canyon trending
N-S, with Viguiera stenolobaTecoma stansOpuntia imbricata O. engelmannji Celtis pallida
Mimosa Acacia greggii Justica andHeteropogon in large gravel-small boulders of old roadbed,
4133 ft, 6 Aug 2004Lott et al. 5163(TEX-2 sheets); Chinati Mtns. State Natural Aredill®®
Canyon, between the dam and Tinaja Prieta fork, araryottom woodland ofSalix Juglans
CephalanthusandQuercus rare in gravel of canyon bottom, 3910 ft, 25 Mar 2008t et al. 5447
(TEX); Chinati Mtns State Natural Area, NE-SW tremglitributary to San Antonio Canyon, below
old San Antonio Mine, canyon scrub A€acia greggii Ugnadia Chilopsis Celtis pallidg Opuntia
imbricata, andMenodora 4370 ft, 21 Aug 2003, 0tt et al. 5569TEX); 28 mi. S of Marfa, off Hwy
67, rolling grasslands, 6 Aug 1945)ndell & Lundell 1434LL, NY, SMU); off Hwy 67, 6 mi N of
Shafter, outlying hills of the Chinati Mts., [no dhtJ.R. Lundell 5LL); 9 mi N of Shafter, 6 Jun
1977,Van Devender s.r{ARIZ); Livingston Hills, 4 mi S of Shafter, limeste, 4200-4300 ft, 21 Apr
1975,Van Devender s.r{ARIZ); Tierra Vieja Mts, Vieja Pass, SW of Valem, limestone soil, 4200
ft, 7 Aug 1949 Warnock 8908LL, SMU); along highway, 25 mi SW of Marfa towart&ter, 4000
ft, 31 Feb 1957Warnock 14337LL); Bunton Flats, highway ca. 35 mi S of Marfa,uent on
limestone soil, 4500 ft, 27 Oct 1948/arnock 46618MO, NY, TEX); Bogel Ranch, 3 mi W of San
Estaban Lake, grassland, sandy soil, 4100 ft, 28 May 1@Efnock & McBryde 1455%LL).
Valverde Co: Del Rio, 950 ft, 19 Aug 1932Fisher s.n.(NY). MEXICO . Chihuahua. Mpio.
Chihuahua: 6 mi S of Cd. Chihuahua, roadside, 25 Jul 1883on & Moldenke 2105LL);
microwave relay station, 21 km NW of Escalon, E ofyher Jimenez, 26 57 N 104 35 W, 1650 m,
rather steep hills of extrusive igneous rodkarrea, Parthenium Fouquierig Lippia, Jatropha 7 Jul
1972,Chiang et al. 83114LL); 12 mi E of Parral, Rte 45, gravelly brush-covepin, 6 May 1959,
Correll & Johnston 2152§LL); 6 mi SE of Sacramento, Hwy 45, rocky open hi|td0 May 1959,
Correll & Johnston 21734LL, MO): Santo Domingo, mine, 3000 ft, 25 Jun 19Diyyer 14189
(MO, NY); 18 mi N of Chihuahua City, 3 Aug 196Blyr 507 (SMU); 15 mi NW of Escalon on Hwy
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49, 30 mi S of Cd. Jimenez, roadside, open Chihuahuamt detle Larrea, Acacig Flourensig
Buddleig Opuntig Jatrophaand numerous annuals, 4500 ft, 24 Aug 19¥dnrickson 5944LL); 39

rd mi NE of Aldama along Hwy 16 in limestone outcroppingopen Chihuahuan desert, locally
common on flats, to 1 ft high, witharrea, Flourensig Fouquieria Namg and grasses-annuals, etc,
4800 ft, 15 Sep 197Henrickson 7614LL); Mpio. Chihuahua, 26 km S de Chihuahua, veg. Baja,
desértica, 1600 m, 20-40 cm high, 6 Aug 1982rnandez 845&TEX); Estacion Microondas “La
Colorado” ca 38 km S of Jimenez on hwy to Torreon, 2813904 35 W AcaciaBouteloua 31 Mar
1973, Johnston et al. 10524LL); canyon in N face of Sierra Rica, S of Randte Consolacion,
1400-2000 m, steep slopes of igneous rocks, mat@redrcus Pteleg Garrya, Juglans Sageretia 3
May 1973,Johnston et al. 10773B.L); 8 mi W of Chihuahua, 5 Oct 1958pnes 2322{TEX-2
sheets); Chihuahua, 3-4 Sep 19BBSueur 53TEX), 16 Aug 1935] eSueur 23YTEX); Rancho
Experimental La Campana, carr. Chihuahua-Cd. Juarez, 150éstizal, Sep 1958/artinez M. 110
(TEX); N of Ricardo Flores Magon, 0.8 mi N of jct Hvily0 on Hwy 195, at sharp bend in road,
gravelly somewhat sandy colluvium, 1800 m, 28 Aug 198@yfield 77 (LL); 4.6 mi NE of
Buenaventura, near KM 100, roadside with cholla, 5600 ft, @§ 2967,Oliver et al. 517(MO);
roadside wash at jct of Hwy 16 and road to PlaceGdadalupe, 7 Apr 197Rowell et al. 2063
(TEX); 11 mi NE of Lake Granero turnoff, Hwy 16, limeséorocky soil, 7 Apr 1973 owell et al.
2479 (LL); rocky hills near Chihuahua, 16 Apr 188%ingle 270(NY-3 sheets); Santa Eulalia Mts.,
6225 ft, 19 Aug 1939Shreve 9097ARIZ); gravelly knolls along Chih Hwy 16, 35 mi S Gbyame,
ocotillo, creosote bush, yucca, 24 Mar 19Bpellenberg 3984NY); 20 mi S of Chihuahua,
calcareous desert, 9 Aug 196¥aterfall 16100(SMU); 3 mi N of Cd. Juarez, road to Cd. Camargo,
ca. 4500 ft, 1 Aug 1939White 2168(ARIZ); N fork of the “Temporal” canyon, Benigno i
Rancho, E slope of the Sierra de la Brena, ca 10 kofi Bét. Mata Ortiz, 1900—-2300 m, small creek
canyon,Quercusspp,Pinus spp.,Pseudotsuga?9 Jul 1972Wilson & Johnston 8483.L); between
Sacramento and Chihuahua, 24 Aug 1848slizenus 15QMO); near San Pablo, 29 Apr 1847,
Wislizenus? 54%MO); 5 km N Cd. Chihuahua, matorral, 6 Jun 198dn & Estrada 2616BRIT);

12 km N of Cd. Chihuahua, carretera libre Chihuahua-Jultiezpsa aculeatocarpal8 Aug 1996,
Yen & Estrada 546BRIT); Mpio. Aldama, 3 km S Cd. Aldama, matorraingzquital, 1450 m, 31
Aug 1996,Yen & Estrada 5811BRIT); Mpio. Camargo, Rancho Mestenas, 20 km S dééda,
matorral AcaciaMimosa pastizalBouteloua 1450 m, 20 Oct 1996ven & Estrada 674QTEX);
alrededores de Chihuahua, asociacionedliieosaAcacia 1490 m, 9 Mar 1997Yen & Estrada
6907 (BRIT); alrededores del poblado La Perla, 1490 m, nmatécacialarreaMimosaProsopis

21 May 1997 Yen & Estrada 7128TEX); Mpio. Manuel Benavides, 5.6 km brecha Ojinagaalvi
Benavides| arrea-FlourensiaAcacig 1250 m, 25 Jul 199%en & Estrada 7429BRIT); 26 km N

de Chihuahua, carr. Chihuahua-Juarez, 1510 m, matAcatiaAloysig 27 Sep 1997Yen &
Estrada 8805(BRIT). Coahuila. Ca. 23 air mi NW of Las Delicias, in a valley ofeBa de las
Delicias near old mine, rocky limestone NE-facintppes, with Acacia Agave Jatropha
Parthenium LeucophyllumViguiera, etc., 4800 ft, 29 Aug 197Henrickson 613ZTEX); 3 mi N of
Castillon, desert, 194dohnston & Muller 193LL); between San Rafael and San Vicente, via road
over the northern foothills of the Sierra de lasiggs, about bushes, 8 Sep 19%hnston & Muller
1057 (LL); mountain valley 24 km NW of Fraile, with much kalimestone, partially covered with
AgaveandYucca 2350 m, 25 03N 101 18 W, 16 Jul 19&tanford et al. 42¢NY); 4 km N of Santa
Elena, dry hillside, 10-15 cm tall, vicinity of Santéeiia Mines, calcareous E foothills of the Sierra
de las Cruces, 9 Jun 1943tewart 402(LL); Sierra del Carmen, Canyon de Sentenela ocidida
Piedra Blanca, moist stream side, 6 Jul 198§nd & Mueller 525(ARIZ). Durango. Mpio.
Mapimi, top of Puerto de la Cadena, the pass throug8idnea de la Cadena, 28 km W of Mapimi on
Hwy 30, limestone slopes and gullies with desert scruuaica Opuntig Fouquierig Flourensia
Acacig Agave etc, 5000 ft, 2 Jul 198&anders et al. 6650TEX). Zacatecas Ojo de Agua, near
Sombrerete, ca. 6500 ft, 5 Aug 196{&vly et al. s.n(ARIZ).
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6. VERBENA JOHNSTONII (Moldenke) Nesom, Phytologia 73: 321. 199Rlap 6. Verbena
perennis var. johnstonii Moldenke, Phytologia 2: 150. 1946Verbena perennidorma
johnstonii Moldenke, Phytologia 44: 329. 1979TYPE: Mexico. Tamaulipas. Mpio.
Miquihuana. 12 km NW of Palmillas on the road to Miquimaain broad, damp river beds,
varied vegetation of large shrubs, small trees anoshdowers blue, 1950 m, 14 Aug 1941,
L.R. Stanford, K.L. Retherford, and R.D. Northcraft qb6lotype NY!, digital image!;
isotype: MO/, digital image!).

Plants perennial, taprootedStemserect, commonly 5-10 arising from the root crown, 30—
50 cm, densely hispidulous-hirtellous, minutely stipitdéeydular. Leaves mostly linear to linear-
oblong, basal and lower cauline persistent, midstemebl&d5 cm x 1-2 mm, midvein impressed
adaxially, margins entire or sometimes the proximahwli-2 pairs of linear, widely divergent to
falcate-recurved lobes 5-10 mm long, narrowly but strong@plute, densely hirtellous, minutely
stipitate-glandular; sessile, not claspingruiting spikes solitary, elongate and slender, 10-25 cm;
floral bracts narrowly ovate-lanceolate, 3—4(-5) mm, tehathan or barely equalling the calyces.
Calyces 3.5-4(-5) mm, densely hirtellous, minutely stipitate-glaadulobes linear-lanceolate, not
connivent. Corollas purple to blue with a white throat, tubes 4-5 mm, limbs 6-7 mmdiam.
Nutlets 2—2.8 mm, commissural faces ending below the nutlet wils,plates bullate or at least the
upper plates low-papillate. 2n = unknown.

Flowering Mar—Oct. Matorral, juniper woodland, pirekavoodlands; (750-)1800—-2400 m;
Mexico (Coahuila, Nuevo Ledn, Tamaulipas, Zacatecas).

O’Leary et al. (2010) have returng@rbena johnstonifo its original taxonomic position as a
variety of V. perennis based on the similarity of the two taxa in linearstiblinear leaves, with the
comment (p. 100) that “siendo la pubescencia lo unico qudifarencia, lo cual no es lo suficiente
para sostener una especie.” Leaf shape, however, avdlenonly difference noted in the elevation
of V. johnstoniito specific rank (Nesom 1992).

Verbena johnstoniandV. perennisare allopatric and non-intergrading. In additionthe
completely discontinous difference in vestiture (O'lyeat al. noted that the vestiture\éf johnstonii
is similar to that ofV. canescerns Nesom (1992) also pointed out that johnstoniihas white-
throated corollas and papillate commissural facedewhiperennishas blue to purple corolla throats
and consistently bullate, non-papillate commissuralsfack V. johnstonij the midstem blades are
30-50 mm long, while iV. perennisthey are (5—)10-25 mm long; and if lobes are present atteey
differently shaped. There would never be an issugeintifying a plant as one or the other species.

Several collections mapped earlier \Abena johnstoni{(Nesom 1992) are here treated as
narrow-leaved variants &f. canescengCoahuila. Sierra la GaviaJohnston et al. 10284[LL); N
side of Sierra PailaJohnston et al. 1168fMO); Sierra de San LazarMuller 3045 (LL). Nuevo
Ledn. Carfion de Potrerilloslohnston et al. 102358.L). These might be construed as hybrids, but
they are from north of the range of typidaljohnstonii In any case, the close similarity betw&én
johnstoniiandV. canescensuggests that they may be sister species.

Additional collections examined. Mexico. Coahuila. Mpio. Parras. Parras—>Tanque
Menchaca, S slope of Sierra de Parras, roadside biiside, 1980 m, 9 Nov 1998%inton et al.
27464 (HINTON-digital image!); ca. 6 km airline W of Séitt, E extremity of the Sierra de la Vega,
3 Mar 1973,Johnston et al. 10500Q_L); Mpio. Castanos, Puerto de San Lazaro, Sieg&dn
Lazaro, 30 Aug 193Muller 3045(LL); Mpio. Parras, Sierra de Parras, ca. 11 air rof Barras on
road toward Menchaca, S- and W-facing slopes insliome and shale, veg. Bfasylirion, Yucca
Ocaotillo, Rhus Gochnatia Leucophyllum Viguiera ca. 1980—-2000 m, 19 Sep 199%8som 7642
(MO, TEX); Sierra de Parras, Mar [yearPrpus 1094MO, NY); 9 km S of Parras on Sierras
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Negras, 3 Jul 1941Stanford et al. 19§MO), Stanford et al. 234MO, NY); valley 15 km W of
Concepcion del Oro, just within Coahuila border, valfor sparsely covered wittrucca and
Larrea, 2300 m, 19 Jul 194 Ktanford et al. 48¢MO, NY); Ojo Caliente, limestone slope S of town,
16 Aug 1979,Wagner et al. 413ZMO); 10 mi N of Saltillo, limestone hillside, 25 Aug 1961,
Waterfall 16623 SMU). Nuevo Ledn Mpio. Galeana, 5.3 km E of El Potosi on road to €Bwtosi,
22 Apr 1984,Cowan 4636 ANSM, MEXU, MO, TEX, UAT); 5 km S of Puerto MéxicikM 812,
carretera México-Saltillo, 18 May 1968ernandez s.n(LL); above Santa Rita, 14 May 1984inton

et al. 18241(MO, TEX); W slope Potosi, 29 Jun 19&3nton et al. 1848{TEX); above San Ubert,
20 Mar 1992 Hinton et al. 21853NY, TEX); Mpio. Galeana, San Roberto to Y, gypsunsiadié,
2015 m, 5 Sep 199%inton 25501(TEX); Mpio. Aramberri, near San Francisco, 1765 m, gypsum
hillside, 1 Jun 1997inton 27065 TEX); Mpio. Galeana, SW of Laguna de Labradores| gypsum
hillside, 2264 m, 17 Oct 2008{inton 28025(TEX); foothills below Pabilillo, 15 mi SW of Galeana,
21 May 1934 Muller 506 (TEX); Mpio. Derrumbadero, Carfion de los Capulines, alsareEnrique,
Hacienda San José de Raices, 6 Aug 1BRRller 2375(MO, TEX); Mpio. Galeana, ca. 38 km ENE
of Dr. Arroyo, NNW side of Cerro Pefia Nevada, rcaossing of exposed gypsum area, 2130 m, 1
Aug 1983,Nesom 477§TEX); 5.6 mi S of jct Hwy 61 and Linares-San Robedad; 26 Oct 1981,
Poole 2494(TEX); ca. 15 mi E of San Rafael off Hwy 57, 22 Jul 19Wglls & Nesom 91LL).
Tamaulipas. The type collection. Zacatecas Ca. 3.5 air mi W of Concepcién del Oro on rock-
paved road to Mazapil in mountains, 0.5 mi W (below)dtest of the range in woodlands Rihus
johanniswith Yucca carnerosand.indleya Nolina, Eupatorium Stevia etc., 2200 m, 27 Jun 2001,
Henrickson 22692TEX); Puerto de Rocamontes at the Zacatecas-Caastaite line, 29 Mar 1973,
Johnston et al. 1048@.L); 10.5 mi from Concepcion del Oro toward Mazapil, Adg 1977,Lehto
21751(LL); 15 km W of Concepcién del Oro, 20 Jul 19&tanford et al. 50TMO).

7. VERBENA LIVERMORENSIS Turner & Nesomsp. nov. Fig. 3, Map 7. TYPE: USA. Texas
Jeff Davis Co.: Davis Mtns., on gravel and sand lmdrsreeks, 11 Jun 192&.J. Palmer
30791 (holotype: TEX!; isotypes: MO!, TEX]).
Verbenae hirtellaesimilis in ubique aspectu et distributiem sympatriam halseas differt
distributio geographic restrictiori et caulibus setodiosis plerumgue eglandulosis.

Plants perennials, taprooted.Stems 1-3 from the base, often much-banched proximally,
erect to ascending-erect, 35-65 cm, sparsely hirsutespilogstly-hirsute, or bristly-pilose,
eglandular to very sparsely stipitate-glanduléeavesevenly distributed along the stems, basal and
lower cauline deciduous by flowering, narrowly oblanae®lto oblong-oblanceolate, midstem 1.5-5
cm x 3-8(—12) mm, margins coarsely serrate with (2—)3—8 aetteeth per side, rarely somewhat 3-
lobed, narrowly revolute, veins impressed adaxiallygx&d surface shiny, basally attenuate to a
petiolar region 2—8 mm, hirsute and stipitate-glandulaboitn surfaces.Spikes 1 or 3(-5) from
medial branches, densely to elongate and loosesligfitly overlapping fruits, 5-22 cm; floral bracts
ovate-lanceolate, slightly shorter than the calyceshis stipitate-glandular.Calyces 3.5-4 mm,
hirsute-hirtellous, stipitate-glandular; lobes triangulsubconnivent. Corollas violet to blue, tubes
4-4.5 mm, 1.5-2 mm longer than the calyces, limbs 4—6 mm in. diutlets 1.6—2.2 mm, easily
separating, commissural ending below the nutlet tipgegplailver-white, mostly bullate or distal
sometimes papillate.

Flowering Jun—Oct. Creek sides, rocky slopes, pikewaods; 1800-2600 m; N.Mex.,
Tex.; Mexico (Coahuila).

The existence d¥erbena livermorensias a distinct taxon was first pointed out by Turner et
al. (2003), who mapped it under that name (unpublished dintbe It is characterized by sparsely
bristly-villous, mostly eglandular stems, evenly dizited and even-sized, non-lobed but coarsely
serrate leaves with narrowly revolute margins, masilitary spikes, and stipitate-glandular calyces.
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In the Texas Atlas (Turner et al. 2003jerbena livermorensisvas segregated fron.
neomexicanaand the two were mapped as sympatric, each of abuodautrence in trans-Pecos
Texas. In the present study, those collections ftEhin the Atlas a®¥/. neomexicanareV. hirtella
Both V. livermorensisandV. hirtella were identified a3/. neomexicandy Moldenke (1970) in the
Texas Manual. The serrate but essentially unlobed lealvés. livermorensisand V. hirtella
distinguish them fronv. neomexicanandV. xylopoda

Additional specimens examinedJSA. New Mexica Lincoln Co.: White Mts., gravel loam
of E slope, ca. 7900 ft, 30 Jun 196ftchins 216QUNM); White Mts., gravel loam of NW slope,
ca. 7400 ft, 24 Oct 1969 utchins 2681 (UNM); White Mts., gravel loam of Three Rivers
Campground, ca. 6300 ft, 8 Aug 19'Htchins 3219UNM); White Mts., gravel loam, vicinity of
Eagle Creek, 6 mi W of Alto, ca. 7600 ft, 3 Aug 19Hitchins 3862UNM); Capitan Mts., talus
slope, mixed conifer, 2 Oct 1983jvinski s.n(UNM); Capitan Mts., along FS Rd 56, ponderosa pine
and pinyon-juniper-oak woodland, ca. 2100 m, 1 Aug 19Vé&gner & Sabo s.(UNM); White Mts.,
along Ruidoso Creek, 6600 ft, 3 Jul 189%goton s.n(NY); White Mts., Ruidosa, Camp VI, 6600 ft,
3 Jul 1895Wooton s.n(UNM); White Mts., 7000 ft, 12 Aug 189T%Vooton s.n(NY); White Mts.,
7400 ft, 25 Aug 190AVooton & Standley s.flUNM); White Mts., Eagle Creek Canyon, ca. 2500 m,
1 Jul 1984 Worthington 121794NY). Otero Co. [labeled as “Lincoln Co.]: Sacramento Mts., North
Tularosa Canyon, Mescalero Apache Indian Reserva®000 ft, 10 Aug 1931Huber s.n.(MO);
White Mtn Wilderness, S-facing slope, open forddfjus ponderosaQ. undulata Q. gambelij
Opuntia imbricata ca. 2100 m, 18 Sep 197@/agner 270ZUNM); White Mtn Wilderness, below
White Horse Hill along ridge, SSE-facing slope, DéugCercocarpusFendlerg Quercus ca. 2650
m, 18 Sep 1978/ agner s.n(UNM). Texas Brewster Co. in the Laguna of the Chisos Mts., sparse
in deep igneous soil, 6000 ft, 10 Sep 19B@rnock 9674LL, SMU); Chisos Mountains State Park,
July 1935 Marsh s.n.(TEX); Chisos Mtns., 20 Jun 193Wueller 8138(TEX), 22 Jun 1931Mueller
8138 (MO, NY-2 sheets, TEX).Jeff Davis Co: Davis Mts.: Livermore Peak, 9-12 Jul 19F&rris
& Duncan 2607(NY); Livermore Peak, 9-12 Jul 192erris & Duncan 2609MO); Mt. Livermore,
Upper Limpia Canyon, 15 Sep 1934inkley s.n.(TEX-2 sheets); Mt. Livermore, Limpia, 15 Sep
1934, Hinckley 170(NY); S slope Mt. Livermore, 8000 ft, 13 Aug 193%inckley 170(NY); Limpia
Canyon, Mt. Livermore, Jul 193@jinckley s.n.(ARIZ); Upper Limpia Canyon, ca 1 mi E of Mt.
Livermore, ca. 2250 ft, 5 Jul 193Blinckley s.n.(NY); on gravel and sand bars of creeks, 11 Jun
1926,Palmer 3079 TEX); near base of Sawtooth Mtn., amongst rubblegalmd of small stream,
3 Oct 1926,Palmer 31867(TEX); Black Mt., 13 Aug 1926Tharp 4493(TEX); lower Madera
Canyon, mountain NW of Timber Mt., near Hunsaker Re&ir Jun 1977Weedin & Crabtree 633
(TEX); along jeep trail above creek in lower Maderan@on, ca. 5500 ft, 29 June 19%Weedin &
Crabtree 821(TEX); Fort Davis, 13 Sep 191&0ung 1703 TEX). Presidio Co: near summit of
Chinati Peak in igneous soils, ca. 7700 ft, scatterednpe herb on upper slopes throughout the
Chinatis, 7 Jun 197'Butterwick & Lott 3775TEX). Mexico. Coahuila. Del Carmen Mts., 20 Aug
1936,Marsh 575(TEX); Del Carmen Mts., 9 Aug 1936Jarsh 684(TEX-2 sheets); Mio. Ocampo,
Sierra Madera del Carmen, 3.2 road mi SW of CampodCiowards Las Pilares, W-facing slope
with Pinus cembroidesQuercus griseaQ. sideroxyla Cercocarpus Juniperus deppeané&Stipa
tenuissimaMuhlenbergia etc, 2100 m, 11 Aug 200Rjskind et al. 23834TEX-2 sheets); Sierra del
Carmen, Fresno Mesa, 28° 88.75' N, 102° 52.68' W, oak wood@2d,m, 2 oct 199AVood et al.
s.n. (UNM); Mpio. Villa Acuiia, Sierra del Carmen, Canyda Sentenela on Hacienda Piedra Blanca,
moist stream side, 6 Jul 193&ynd & Mueller 525MO, NY).

The duplicate oWynd & Mueller 525t TEX isVerbena hirtella
8. VERBENA MORANII Nesom,sp. nov. Fig. 4, Map 1 TYPE: Mexico. Baja California.

[Sierra San Pedro Martir], ca. 4 km N, 60 degrees Eavfo Pifion, 31° 38.5' N, 115° 59.75'
W, occasional on metamorphic hill, 1100 m, 18 Sep 18 Moran 2493gholotype: LL!;
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isotype: LL!, SD). Moran’s field notebook (Moran 2008¥licates that 4 duplicates in total

were collected.

Verbenae pinetorumsimilis sed differt vestimento caulini glandulosiaeglulosi redacti sed
distinctus caulibus plerumque glabris eglandulosis et dalggroprie sessili-glandulosis.

Plants perennial herbs, taprootedstems3-10 from the base, erect to ascending-erect, ca.
30-70 cm, glabrate to sparsely hirsutulous or hirsutuloustbirsgl sparsely sessile- to stipitate-
glandular. Leaves obovate to oblanceolate, ovate, or lanceolate inneytbasal and lower cauline
deciduous by flowering, midstem blades 1.5-3.5 cm x 4-11 mm,nsacgarsely serrate with 1-4
teeth per side, sometimes 3-lobed or pinnately lobed)svimpressed adaxially, hirsutulous to
hirsute-villous adaxially, stipitate-glandular, hirsutéasially mostly along the veins, basally
attenuate to a petiole 3—-12 mrspikes 1 or 3(-5) from distal branches, dense to open-elon8ate,
20(—30) cm; rachis hirtellous-hirsutulous, minutely stipigigexdular; floral bracts ovate-lanceolate,
usually equal or shorter than the calyc&alyces3.5—-4 mm, hirtellous to hirsute-hirtellous, densely
minutely sessile- to stipitate-glandular, lobes naryotsiangular, connivent.Corollas light blue to
deep blue, tubes 3.5-5(—6) mm, 1-3 mm longer than the calymds (2.5-)3-5 mm in diam.
Nutlets 2—2.5 mm, commissural faces ending below the nutlet filedes white, densely bullate-
papillate.

Flowering Apr—Oct. Rocky slopes; 780-1425 m; Mexico (Bajéfcaia).

Verbena moraniis distinct in its glabrate to sparsely hirsutulousnstand characteristically
sessile-glandular calyces. The collections by Ma@nanfrom a relatively small area of the Sierra San
Pedro Martir, between 31° 05' to 44’ N and 115° 53.5' to 116° 02I'W.species is named for Reid
Moran. Dr. Moran died 21 Jan 2010 at age 93 (Gonzalez 20002K&0; Vanderplank 2010).

Additional collections examined.Mexico. Baja California. Granitic soil on foothills of
Sierra San Pedro Martir in vicinity of Rancho Sase] 25 mi E of San Telmo, 2600 ft, 23 Feb 1931,
Meling 3(NY); 3 mi S of El Alamo, locally common on upper $ of Cerro Pifion, 31° 38' N, 116°
01' W, 1425 m, 30 May 1970Joran 17658(LL, plus 4 duplicates, fide Moran 2009); 2 mi W of
Cerro Colorado, 31° 44' N, 116° 02' W, granitic soil ofeyalbccasional on rocky hillside, 1025 m,
21 May 1973Moran 20983(LL, plus 3 duplicates); limestone Cerro El Bromadagasional on SE
slope, 31° 05' N, 115° 53.5' W, 780 m, 1 Jun 18K&an 23387(LL, plus 3 duplicates).

9. VERBENA NEOMEXICANA Small, Fl. S.E. U.S., 1010, 1337. 1903Vilap 8. Verbena
canescens/ar. neomexicanaA. Gray, Synopt. Fl. N. Amer. 2(1): 337. 1878 [nom. illeg.
superfl., as “Neo-Mexicana”].Verbena officinalisvar. hirsuta Torrey, Rep. U.S. and Mex.
Bound., Bot. 2(1): 128. 1859NEOTYPE (designated hereldSA. New Mexica [Grant Co.]:
Borders of thickets, near Copper mines, 18%&l, Wright 1497 (GH digital image!;
isoneotypes: MO!, US digital image!). In Gray's ddgtion of Verbena canescengar.
neomexicanahe placed Torrey's earliev. officinalis var. hirsuta in synonymy, noting
“Borders of thickets near the Coppermines, New MexXigoght, Bigelow Appears as if a
hybrid betweerV. canescenandV. officinalis S. Arizona, similar in foliage but with long
bracts,Rothrock” Wright 1497at GH is mounted on the same sheet as a Rothrdektmm
(Arizona. Fisch’'s Ranch, 5000 ft, Sep 18J4,. Rothrock 693

In the protologue oWerbena officinalisvar. hirsuta, the only collection cited by
Torrey was “Near the Copper Mines, New Mexico, Jiigelow” In his personal printed
copy of the Botany of the Mexican Boundary Survey, hawneTorrey penciled in “827” next
to the text entry folv. officinalisand “827a” next to/. officinalisvar. hirsuta At NY are
two specimens with printed labels as “Mexican Boundamyéy, ... chiefly in the Valley of
the Rio Grande, below Donana” and noting Parry, IBigeWright, and Schott as collectors;
both specimens are hand-numbered as “827” but have nopattigrular collector or locality
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information. These plants, however, &tehirtella and surely were collected in southwestern
Texas, not in in the vicinity of the Copper Mines ira@ County, New Mexico.

Charles Wright and John Bigelow, along with Geof hurber, Charles C. Parry, and
Arthur Schott, all were part of the 1851 United StatekMaxicanboundary survey. Wright
and Bigelow were both at the Copper Mines (but not Thumarry, or Schott) and perhaps
were collecting side by side. Torrey's 1859 protologue @nay in 1878 both referred to
Bigelow as the collector dferbenafrom “near the Copper Mines,” but the only specimens to
be found from that locality are those labeled spedificas Wright's 1497, which is
designated as the neotype.

Because Small's combination was based on an ifle@ii name at varietal rank,
Verbena neomexicanat specific rank is attributed solely to Small. A thasis of his
combination, Small cited onlyVerbena canescensar. Neo-MexicanaA. Gray.” The
original Bigelow collection cited by Torrey underliei of the nomenclature but it has not
been located in the present study and is supplanted dgtyps.

Verbenaxneomexicandriquet (Nat. Pflanzenfam. IV, 3a: 148. 1894) was invalidly
published (without a type or description)—it was intendsda name for a hybrid (“V.
canescens x officinalis”) and did not represent #mesentity as Gray's “vaneomexicani

Perennial herbs taprooted. Stems 1-5 from the base, erect to ascending-erect, 30—70 cm,
moderately hirsute with slightly upturned and/or dowmedr hairs, moderately stipitate-glandular.
Leaves even in distribution and shape, basal and lower cauigwally deciduous by flowering,
largest at midstem and above, mostly oblong in oytpimnatifid to deeply pinnately toothed with 3—
5 teeth or lobes per side, sometimes 3-lobed, blade rtimpo evenly oblong, midstem 2.5-5.5 cm x
10-20 mm, petiolar region not differentiated or 5-10 mm jfa@ns slightly or not impressed
adaxially, margins barely revolute or not at all, betirfaces hirsute, sparsely stipitate-glandular.
Fruiting spikes 1-6 from medial and distal branches, 2-10(-14) cm, elongatdoase with non-
overlapping fruits; rachis hirsute, stipitate-glandufloral bracts 2—2.5 mm, ovate-triangular, shorter
than the calyces.Calyces 2.5-3 mm, hirsute and hirtellous, stipitate-glandular, daipngular to
lanceolate. Corollas blue to white, tubes 2.5-4 mm, 0.5-1 mm longer than the dahbs 1.5-2.5
mm in diam. Nutlets 1.4-1.8 mm, commissural faces extending to the nutletdépsely minutely
bullate, outer surfaces reticulate.

Flowering (Apr—)Jul-Sep. Juniper-oak, pine-oak, and posdepine woodland; 1600-2300
m; Ariz., N.Mex.; Mexico (Chihuahua).

Verbena neomexicanas a species as treated here is narrower in coticaptin most
previous accounts, except for that of Perry (1933), whogréped three varietal taxa whose
biological reality is confirmed in the present stu@s¢ see comments in the introduction of this
manuscript). Although her identifications were notirety consistent, Perry’s distinctions based on
differences in vestiture were valid. Each of thee¢hvarieties recognized by Perry is treated here at
specific rank.

An interesting feature d¥erbena neomexicansensu stricto is that it may be more closely
related toV. menthifoliaBenth. andv. madrensidfNesom (serie¥erbena see Nesom 2010) than to
the species of sefricesimae those treated in the current overview. Commissiacds of nutlets in
V. neomexicanaxtend to the very tip of the nutlet, in contrasthwtite other species here but similar
to the species of seierbena Spikes ofV. neomexicangend to be relatively short, and the
inflorescence branches are irregularly cymose argk drom medial and distal branches, also in
contrast to serTricesimae where spikes are mostly solitary or few from progitnamedial branches,
and more similar to those of s&ferbena Verbena neomexicana distinguished fronV. xylopoda
by the set of contrasts below.
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1. Stems loosely hirsute; leaves evenly distributedalla®d lower cauline not persistent; spikes from
from medial to distal branches; corolla tubes 2.5-4 mmbdi 1.5-2.5 mm in diam.; nutlets with
commissural faces reaching the tip ............. oo Verbena neomexicana

1. Stems hispidulous to hirsutulous; leaves largest aed persistent basally and proximally; spikes
from proximal to medial branches; corolla tubes 4-5 mmbdirt8—)4—6(-7) mm in diam; nutlets
with commissural faces not reaching the tip .......cocceeei i, \erbena xylopoda

Additionally, the leaves ol. neomexicanagend to be thinner with barely revolute margins and
without veins deeply impressed adaxially.

Additional specimens examinet!SA. USA. ARIZONA. Cochise Co. Chiricahua Mts.,
Gulching Ground, Pine Canyon, campsite, 6700 ft, 5 Jul 1BRimer 1612(NY); Chiricahua Mts.,
Apache Pass, May 188Lemmon 425ARIZ). Graham Co. Santa Theresa Mts., Tule Springs,
riparian woodland, 4800 ft, 25 Apr 197Bjngham 1741(ASU digital image!). NEw MEXICO.
Catron Co.: Gila Cliff Dwellings Natl. Monument, Cliff DwelletCanyon, E-facing slope, douglas
fir-juniper-oak-walnut, 5815 ftBennett 174(ARI1Z); Gila Cliff Dwellings Natl. Monument, Cliff
Dweller Trail, ponderosa pine forest, tiny white flene, 1795 m, 19 Jul 200Bennett 902ARI2);
ravine below Gila Cliff Dwellings, deep ravine witpréngs seeping and a small stream, pinyon and
juniper on the steep rocky sides and DouglasPlielea RhamnusandPrunusin the ravine, 6000-
6500 ft, 5 Jul 1952Punn 8334(UNM); near Luna, Datil Forest, 2140-2200 m, 17-20 Jul 1924,
Eggleston 20292NY); Datil Mts., Thompson Cave, volcanic soil, 820020 Jul 1976Fletcher 763
(UNM). Grant Co.: Pinos Altos Mts. [just N of Silver City], 23 Aug 188Greene 12505MO,
NY); 5.5 mi E of Santa Rita, 6500 ft, 15 Sep 19Z&nmerman 2239ARIZ). Hidalgo Co.
Peloncillo Mts., W of Cloverdale, Maverick Canyamady oak woods, 22 Aug 1955astetter 9915
(UNM). Socorro Co: Magdalena Mts., gravel loam of Sawmill Canyon, €&00 ft, 16 Jun 1973,
Hutchins 4221(UNM). “Socorro Co.” [or perhapsCatron Co.]: Mogollon Mts., on or near the West
Fork of the Gila River, ca. 7000 ft, 28 Aug 190&tcalfe 61AARIZ, MO, NY). Sierra Co.: [Black
Range], bottom of Tierra Blanca Canyon, 6800 ft, upper {@oddand yellow pine, 18 Aug 1916,
Chapline 609 (NY). County unknown: Pleasant Valley, 27 Jul 189%ulford 508 (MO).
MEXICO. CHIHUAHUA . Ca. 12 air mi WSW of Buenaventura, Rancho de la &jnsteep-sided
canyons with frequent seasonal drainage, area dtadirigy pine and oak, 2000-2100 m, 30 Aug
1989,Mayfield 190(TEX).

Lemmon 425rom the Chiricahua Mountains in Cochise County hasufes suggestive of
genetic influence froriWerbena plicataGreene.Blumer 16124s typical ofV. neomexicana

Citations of Verbena neomexicanffom Texas by Moldenke and others are based on
misidentification of various species, primarlg hirtella and V. livermorensis Moldenke (1964)
cited a collection o¥. neomexican&rom Maryland (near Baltimore, 1866eRoy s.n.NY) and from
Florida (county unknown, no collection data, VT)—thesge either waifs or misidentifications and
the species has never been subsequently reported freenstiades.

10. VERBENA PERENNIS Wooton, Bull. Torrey Bot. Club 25: 262. 18981ap 9. TYPE: USA.
New Mexica Lincoln Co: crevices of rocks along the road abBumiles west of the
Mescalero Agency in the White Mtns, 6000 ft, 21 Jul 1830Q. Wooton 18Tholotype: US-
digital image!; isotypes: GH-digital image!, MO!-di image!, NMC, NY! NY-digital
image!, PH fide Perry (1933); US-digital image!).

Plants perennial herbs to subshrubs, taprootestems 5-20 from the base, 15-35 cm,
glabrous to glabrate, sparsely hispidulous, hispid-strigosénirsute-strigose, eglandulareaves
linear, basal and lower cauline deciduous by flowermglstem (5-)10-25 mm x 0.6-1.6 mm,
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margins entire or proximal with a pair of linear teethlobes, revolute and usually obscuring the
abaxial surface, sparsely hispid-strigose, eglandulasilee Spikes solitary or 2—3 from proximal
branches, elongate and slender, 3-12 cm; floral braette-tanceolate, 2—3 mm, shorter than the
calyces. Calyces 3.2—4 mm, hirtellous to hispid-strigose, minutely stipigliandular, lobes linear-
lanceolate, not conniventCorollas blue to purple or purplish lavender, without a white thrastes
45-6 mm, 1.5-2 mm longer than the calyx, limbs 5-8 mm in diakutlets 1.8-2.1 mm,
commissural faces not reaching nutlet apex, with buiities.

Flowering (Mar—)Apr—Sep. Rocky hillsides, roadsidéisorn scrub-grassland, juniper,
pinyon-juniper, oak-juniper-pine; 1500-2000 m. USA (New MexicaasgMexico (Coahuila).

Kearney & Peebles (1960) cited a collectiorMefbena perenniffom Arizona: “Pima Co.:
Baboquivari Mts.,Jones 24994 This collection has not been located in the preséudy, but it is
far out of range for the species and presumably eitisdentified or mislabeled.

Collections examined from Mexic@oahuila. 24 km by winding rd N of Las Norias toward
Chupadero del Caballo, SW of Carfion del Colorado, 102° @2' 20° 21' 0.0", limestone hills with
Dasylirion, Quercus Rhus 12 Sep 1972Chiang, Wendt & Johnston 917BL); ca. 22 (air) mi due E
of Boquillas, due NE of Pico de Sentenela of ther&idel Carmen, 3 mi E of Rancho Piedra Azul,
102° 33' 0.0", 29° 8' 0.0, rocky limestone slopes Widsylirion, Yucca Acacig Hilaria, Mimosa
Dalea 26 Jul 1973Henrickson 1136§TEX); Muzquiz, Cd. de Melchor Muzquiz, about 100 mi NW
of, Sierra Hermosa, Rancho La Morada of Mr. And Mkklan McKellar, 102° 32' 36.18", 28° 54'
23.2", 12 May 1968l _atorre s.n.(TEX); Del Carmen Mts., 9 Jun 1938larsh 859(TEX-2 sheets);
Santa Rosa Mts., 14 Jul 1938arsh 1378(TEX); Muzquiz, Cd. de Melchor Muzquiz (Muzquiz), ca
140 Km NW rd of on Coa Hwy 2A (Mzg.-Boquillas), Cuest Blomo area, ca 0.5 rd mi S on rd
originating just SE of crest of 2A, 102° 19' 59.31", 28° 40" 10.8viestone area, scattered pine-oak
woodlands withYuccaand Dasylirion; ridge top and sides, dry ravine with shade banleadow,
mostly along slopes of small stream, also in lowdoea 4 Jun 1992Nesom 7462vith Mayfield
(TEX).

The westernmost collection from New Mexico is tl8gerra Co.: Berendo [Berrenda] Creek,
in and around the S end of the Black Range, limeshilfs, 5500 ft, 13 May 1909yletcalfe 1568
(MO!, NMC fide SEINet and Rich Spellenberg, NY!). @ollection was mistakenly databased
(SEINET) asVerbena perennigrom Grant Co.,New Mexico, but this is actually from Lincoln
County ([Lincoln Forest], lower part of Cave Caiion,SEb 1916Chapline 652 NMC).

11. VERBENA PINETORUM Moldenke, Phytologia 2: 27. 1941Map 10. TYPE: Mexico.
Chihuahua. Sierra Charuco, Rio Fuerte, pine flats, transitiabitat, 23 Jul 1935H.S.
Gentry 1522(holotype: ARIZ, digital image!, photo-NY!; isotype&RIZ digital image!;
MO!). The ARIZ isotype is dated “22” July, but this probabas a typo since all other data,
including the collection number, are identical. The® Nabel exactly duplicates the holotype
label.

Plants perennial, taprootedStems 1-5 from the base, erect to ascending-erect, 25—-60 cm,
sparsely to moderately hirsute-villous to bristly-hiesuéglandular. Leaves ovate to lanceolate in
outline, all pinnatifid or 3-lobed, lobe margins coaysstrrate, basal and lower cauline deciduous by
flowering, midstem blades 2—4 cm x 8-17 mm, hispid-hirsutendglar; petiolar region 3—15 mm.
Spikes 1 or 3(-5) from medial to distal branches, elongate sdexder, (3—)6-21 cm; floral bracts
narrowly triangular to narrowly ovate-triangular,gblily longer to slightly shorter than the calyces.
Calyces 3.5-4 mm, hirsute to hirtellous, sparsely minutely stigitdandular, lobes triangular,
connivent to subconniventCorollas lavender, purple, blue-violet, or pink-purple, tubes 4.5-5.5 mm,
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1-1.5(-2) mm longer than the calyces, limbs (5-)6—9 mm in didatlets 1.8—2 mm, commissural
faces not reaching nutlet apex, densely bullate-papillate.

Flowering Jul-Sep(—Oct). Oak-pine-maple, pine-oak, oaipér, pine-oak-juniper, and oak
and oak-manzanita woodland, rocky and gravelly slopeadsides, ditches, disturbed sites; 1300—
2200(—2700 in Mexico) m; USA (Arizona); Mexico (Chihuahua, Sayor

Verbena pinetorums distinctive in its hirsute-villous to bristly-hute, eglandular stems,
pinnatifid basal and cauline leaves, and large floweas/ces and corollas). Based on their reading
of the protologue, O’Leary et al. (2010) treated it assibhs a synonym ofV. neomexicanaar.
neomexicananoting that they were not able to locate the typecisnen after consulting herbaria
housing collections of “F. Shreve.” Moldenke (1964b)wéneer, clearly indicated that the type is
deposited at the University of Arizona.

Additional specimens examinedUSA. ARIZONA. Cochise Co. Huachuca Mts., Garden
Canyon, 3 Sep 1928&jarrison & Kearney 5798ARIZ); Huachuca Mts., Sunnyside, 6000 ft, 3 Oct
1937,Kearney & Peebles 1384(ARIZ); SW side of Huachuca Mts., gentle rocky slapaV side
Scotia Canyon, oak-juniper woodland, 6000 ft, 14 Sep 18883,aughlin 5245(ARI1Z); Parker
Canyon Lake Recreation area, juniper-grassland padan, 12 Oct 196&inkava et al. 14558NY-

2 sheets); Huachuca Mts., 3.5 mi WNW of Montezuma Pad3aoker Canyon Road, 5700 ft, oak
woodland, 11 Aug 1990/an Devender 90-34@ARI1Z); Ft. Huachuca, Aug 1892Vilcox s.n.(NY);
Huachuca Mts., Bear Canyon, scattered plants in capgtiom near stream, 5800 ft, 26 Sep 1980,
Yatskievych 80-748ARIZ). Santa Cruz Co: Ruby, 23 Aug 1939%arrow s.n.(ARIZ); W slope of
Atascosa Mts., Sycamore Canyon, Goodding RNA, camaitom, riparian, 7 Sep 198Franklin
5402 (NY); Sycamore Canyon, 30 Aug 1938podding 6009ARIZ); Sycamore Canyon, 23 Jul
1967, Hesselberg s.n(ARIZ); near Ruby, rocky canyon side between BearleyaRanch and
Penasco Canyon, 3850 ft, 20 Aug 19K8jser 49-248(ARI1Z); Pena Blanca-Ruby Road, ca. 2 mi E
of Ruby, oak-manzanita woodland, 1310 m, 11 Aug 1996élL.aughlin 8017(ARIZ); Sycamore
Canyon, Goodding Research Natural Area, 3500 ft, 23 Aug 1R@dyes R119@\Y); Santa Rita
Mts., Gardner Canyon, 27 Aug 197Yan Devender & Kearns s.{ARIZ, LL). MEXICO.
CHIHUAHUA . Mesa La Pulvosa, 7 km SSE of Talayotes, active girsfrCol. Davis in the 1950s,
serving La Republica Mine, in open road of former piak-madrono forest, 12 Aug 1958,
Commisaris s.n(ARIZ); ca. 35 mi from Temosachic, along Hwy 16, rodelsarea, returning from
Madera, pinyon pine-oak forest, 7900 ft, 3 Aug 19Ddnn et al. 2261qMO, NY, TEX); Pinos
Altos, barrens of juniper, bare ground, 2250 m, 27 Jun I88@uson s.n(ARIZ); along road from
Las Chinacas to Huicochic, 3 mi N of Las Chinacas,4€akm NW of Alamos, 1500 m, S-facing
slope with seeps on road cut below cultivated fieldgime-oak forest, 22 Aug 1998jshbein 1350
(ARIZ); Yécora, vicinity of cabafias on old road taoba, 0.5 mi E of Arroyo Yécora, open pine-
oak forest, 1550 ntrishbein 2469ARI2); Sierra Charuco, Rio Fuerte, transition, piegion, scarce
on dry gravel benches and slopes, 11 Sep 18856iry 1758 ARIZ, MO); Cerro Quicorichi [27.75°,
108.65°, between Las Chinacas and La Lobera on road nip&tji Rio Mayo, transition, open pine
slope, 5000 ft, 3 Oct 1935%;entry 1923(ARIZ); Sierra Charuco, Rancho Byerly, rocky igneous
slopes, pine-oak forest, 5000-58000 ft, 17-25 Apr 1@htry 8150(ARIZ); 6.4 mi W of Cochefio
Bridge on Hwy 16, disturbed roadside, 28 Jul 1988thaway & Holm s.n(ARIZ); Cuiteco, rocky
field, 18 Jul 1958Knobloch 935SMU); Nabogame, 28° 30', 108° 30/, field, 1800 m, 29 Jul 1987,
Laferriere 587(TEX); Mpio. Madera, Laguna de Babicora, Cerro La ¢an pino-encino, 2450 m,
18 Aug 1994 ebgue et al. 320PNY); Las Varas, 12.8 km W of Yepachi, rocks in oalodland,
1600 m, 22 Oct 1984 evin 1469(LL); Pinos Altos, barrens of juniper, bare ground, 225@én,Jul
1986, Martin et al. s.n.(ARIZ); Rio Mayo drainage 1 km SE of mining town @bnchefio, 2100 m,
pine-oak forest with patches of altered soil, 4 Jul 198&rtin & Barber s.n.(ARIZ); Rancho El
Rayo between Las Chinacas and La Lobera on road itap@s, 1500 m, pine oak woods, small
arroyo bottom and hillslope, 18 Aug 199artin & Yetman s.n(ARIZ); roadside W of Ocampo
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near Km 32, 2050 m, NE exposure, 25 Jul 198&rtin et al. s.n.(ARIZ); near sawmill, EI Campo
(El Serrochito on 1:50,000 map), 2000 m, Rio Mayo drainage, gt 1882 Martin & Mellink s.n.
(ARIZ); ca 9.8 mi E of Madera on Hwy 28 (37 by road signyl 3.8 mi E of RR crossing with the
same Hwy at Preson de Galondrinas, wet roadsidé #itth Polygonum 2170 m, 31 Aug 1989,
Mayfield 280(TEX); Mpio. Temosachic: common on rocky slopes jrero pine-oak forest, Canon
Huahuatan, 10 mi SE of Madera, 23 Sep 198%)er 3427(LL); Yepachic, 16 Jul 197®ennington
43 (TEX); Mpio. Madera, Laguna de Babicora, alrededatesEl Alamillo, bosque pino-encino,
2200, 18 Aug 1994Quintana & Estrada 314€BRIT, NY); Mpio. Madera, Laguna de Babicora,
Arroyo El Jaral, bosque de pino-encino, 2300 m, 10 Sep T%dtana & Estrada 3589NY); ca 40
km E of Chuhuichupa along the road to Las Varas, 20 kmof $Fesa del Hurucan, 29° 37' N 108° 11’
W, deep canyon in volcanic tuff, oak-pine-maple woadar?000 m, 9 Aug 197%anders 1049
(TEX); Mpio. Ocampo: Parque Nacional “Cascada de Bssdwc,” in shallow soil over bedrock
near the Divisadero overlook, open juniper, pine, @200 m, 31 Jul 198&pellenberg et al. 9559
(NY, TEX); 10 mi NW of Pacheco/Willy jct on road toaRcho Willy, in pine-oak-manzanita
community, white chalky soil, ca. 6000 ft, 11 Jul 198pencer & Atwood 586TEX); Basaseachic
Falls, pine-oak forest, 6800 ft, 14 Jun 1984#ley s.n.(ARIZ); near Colonia Garcia in the Sierra
Madres, 7500 ft, 29 Jul 189%pownsend & Barber 192MO, NY, TEX); 82 mi (road) W of Vieja
Casas Grandes, 6500 ft, pine-oak woodland, 25 Aug IB&&er 2508(LL, ARIZ); 15 mi E of
Madera, 7200 ft, 8 Aug 1978yalker 76H37(MO, NY); along road between Babicora and Yepomera
in yellow pine forest, near the divide, 8000 ft, 4 Aug 19%7eder et al. 23gMO); 14 km ENE of
Colonia Pacheco, on the winding road to Coloniaelya2150 m, gentle slopes of extrusive igneous
rock, with oak and pine, 31 Jul 19AZ/jlson & Johnston 851(LL); Mpio. Ocampo, 2 km antes de
Cieneguita,PinusJuniperus 2000 m, 5 Aug 1994Yen & Estrada 277§BRIT). SONORA. Mesa
Grande, willow oak-Apache pine-juniper, 1800 m, 12 Aug 198&artin & Kryzanowski s.n(ARI1Z);
Mesa ElI Campanero between Yecora (Sonora) and Bern(Gtdzuahua), pine-oak forest, 17 Aug
1985, Martin & Turner s.n. (ARIZ); 20 km W of Yecora, abundant on disturbed slopdéh w
Penstemon campanulatus7 Aug 1991 Neff 91-10(TEX); Maicoba, 20 Jul 197@®ennington 66
(TEX); Maicoba, 5000 ft, Jun 196&ennington 74TEX); Yecora, 3 Aug 1970Pennington 98
(TEX); Yecora, baseball field next to the cemetarynmiag site, disturbed and grazed, 5 Sep 1996,
Porter 11150(TEX); 1.6 km S of Tierras de Ascensio, ca. 7.6 kmaioy W of Yecora, 2.5 km ENE
of microwave tower on Mesa del Campanero, pine-oedstp1780 m, 8 Aug 200®Reina G. 2000-
415 (ARIZ); Los Pilares, Arroyo Los Pilares, ca. 23 kmoEYecora, 26 km W of Maycoba on
Mexico 16, 1260 m, 8 Sep 199Beina G. 95-47qQARIZ); Ranchito Pinos Altos, Sierra Nacori,
riparian oak woodland, 2 Aug 196®obinson s.n(ARIZ); Sierra de Mazatan, Mpio. de Ures,
Represo 0.3 km SW del Rancho El Bachan, bosque de erdetd® m, 3 Oct 20035anchez &
Espericueta s.n(ARIZ); Mpio Yecora, Puerto de la Cruz, N base of MdshCampanero, pine-oak
forest, 28 22 37, 109 02 20, 1900 m, 8 Sep 1986, Devender 96-49(TEX); Rancho de la Nacha,
region of the Rio de Bavispe, oak-grassland, 4300 ft, dF 941 White 3985(ARIZ); El Rancho
del Roble, NE of El Tigre, region of the Rio de Bgpe, 6000 ft, 2-13 Sep 1944/hite 4176ARIZ).

Moldenke (1964b) cited an Arizona collection\@rbena pinetorunas from Pima Co. (Old
Baldy, 28 Aug 1904 S.L. Berry s.n, CAS), but surely this is from Old Baldy of the SaRaa
Mountains of Santa Cruz County. He also cited caflestfrom Durango, Nuevo Ledn, and San Luis
Potosi, which are out-of-range fg@r pinetorumand instead probably some other species.

Another collection, intermediate in vestiture, masg a hybrid betweeWerbena pinetorum
andV. xylopoda(Cochise Co., [Huachuca Mts.,] Sunnyside to Elgin, 5838 Oct 1937Kearney &
Peebles 13863ARI1Z).

12. VERBENA SUBULIGERA Greene, Pittonia 1: 156. 1888ap 2. LECTOTYPE (designated
here): Mexico. Durango. From the Sierra Madre, west of Durango, 8108dp and Oct
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1881, A. Forrer s.n.(NY! digital image!; isolectotypes: ARIZ!, F digitamage!, GH digital
image!, MO!, PH, UC fide Moldenke 1965, US digital ire§g There is no specimen of
Verbena subuligeraat ND-Greene, fide Barbara Hellenthal. The NY shees Greene’s
annotation as Verbena subuligeran. sp.” and his handwritten notation of the publicatio
information in Pittonia.

Perennial herbs taprooted. Stems 1-4 from the base, few-branched, erect to ascending-
erect, sometimes decumbent-ascending at the base, 8—3tireme and hirsutulous, eglandular or
sparsely stipitate-glandular near the baseavesoblong to oblong-oblanceolate or oblong-lanceolate
in outline, pinnately toothed or lobed with 4-6 sharptyite, antrorse or slightly recurving teeth or
lobes per side, sometimes 3(-5)-lobed, midportion gepevhlanceolate, midstem 13—-25 mm x 5-
10 mm, relatively evenly distributed, basal usually deaiduloy flowering, petiolar region 2—6 mm,
sparsely hirsute, glandular. Fruiting spikes 1-2(-3) from distal branches, congested with
overlapping flowers and fruits, 2—8 cm; floral bracteédinlanceolate to narrowly ovate-lanceolate,
3.5-5 mm, usually to twice longer than the calyces, sprgaat right angles; rachis glandular.
Calyces 2.8-3 mm, strigose-hirsute to hirsute-hirsutulous, stipgktedular, lobes deltate,
mucronate, erect, subconniverorollas blue to purple, tubes 3.5-3.8 mm, 0.3-0.5 mm longer than
calyces, limbs 1.5-2.5 mm in dianNutlets easily separating at maturity, 1.5-1.8 mm, commissural
faces ending below the nutlet tips, low-papillate.

Flowering (Jul-)Aug—Oct. Pine and oak woods; 2000—2700 m; E¢®icrango).

Additional collections. Mexico. Durango. El Salto, encino, 9 Jul 1982ernandez 7770
(ARIZ); [or] west of Durango, pino, encino, 2000 m, 22 Jul 198@rnandez 8143ARIZ); pine
covered mountain top, 17 mi W of El Salto, 12 Aug 198&terfall 12703(OKLA digital image!,
MICH fide Moldenke 1965); open pine woods, 6 mi SW of Bk& 14 Aug 1959Waterfall 15504
(OKLA digital image!).

Greene (1888) noted in the protologue Waitbena subuligeravas “NearV. bracteosg= V.
bracteatd, with which it agrees well in habit; but the nutlétsthat familiar species are a line long
and have a sharply rugose back, and a commissure @atensive with the nutlet” [vs. nutlets “only
faintly striate on the back, the scabrous commissuceipying about four-fifths the length of the
nutlet’]. Perry (1933) included the species in her treatmessentially repeating the contrasts by
Greene, and Perry was quoted by Moldenke (1965). O’Letaay (2010) have treatéd subuligera
as a synonym o¥. bracteata

When | first saw the MO isotype derbena subuligeraand having seen only that specimen,
| thought it might be a rarely formed hybrid, perhapsvbehV. bracteataand some other species,
but after seeing other isotypes and three independdlectons (as cited above) of very similar
plants from the same area, their morphological ctemgiy and geographical coherence indicate that
V. subuligerais a distinctive species, albeit apparently a narrodemic. Among the sheets that |
have studied first-hand and those examined fromadligihages, at least 8 plants appear to be
represented among the four separate gatherings.

Verbena bracteatas not a member of th¥. neomexicanayroup. Its eglandular vestiture,
distinctly petiolate, incised leaves, and nutlethwadbmmissural faces extending completely to the tip
are similar to those of. xuthaLehm. (Nesom 2010a). Major differences betwéesubuligeraand
V. bracteataare presented in the contrasts below.

1. Stems erect to ascending-erect, sometimes decuadmsniding at the base; stems hirsute and
hirsutulous; stems, leaves, rachises, and calycesatthglandular; leaves narrower in outline, mostly
oblanceolate, without a distinctly defined petiolagioa; floral bracts linear-lanceolate to narrowly
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ovate-lanceolate, weakly accrescent or not aBa&k5 mm long; commissural faces ending below the

T 1= 1] L Verbena subuligera

1. Stems prostrate or procumbent to decumbent-ascentings sparsely hirsute to villous; stems,

leaves, rachises, and calyces eglandular; leavesidraa outline, obovate to oblong-obovate or

oblanceolate, usually with an abruptly delimited petiokegion; floral bracts lanceolate to elliptic-

lanceolate, strongly accrescent, (5—)6—-15 mm long; commiswed &xtending to very tip of nutlets
...................................................................................................... Verbena bracteata

13. VERBENA XYLOPODA (Perry) Nesom, comb. et stat. noMap 11. Verbena neomexicana
var. xylopodaPerry, Ann. Missouri Bot. Gard. 20: 297. 193BYPE: USA. Arizona. Pima
Co.: Santa Catalina Mts., Sabino Canyon, rocky slopdgsequent, 21 Apr 1922H.C.
Hanson A113@holotype: MO!, digital image!).

Perennial herbs taprooted. Stems 1-5(-10) from the base, erect to ascending-erect, 20—
55(—70) cm, moderately to densely hispidulous to hispiduloukireutulous with short, narrowly
triangular to linear-triangular eglandular hairs apdrsely sessile- or subsessile- to short-stipitate-
glandular. Leaveslargest and often persistent basally and proximallystiy ovate to subspatulate,
obovate, or oblanceolate in outline, pinnatifid to yie@hnately toothed with 3—4 lobes or teeth per
side, sometimes strongly 3-5-lobed, midregion oblaateoland broadening distally (ciV.
neomexicang basal and lower cauline blades (1-)2-5(—7) cm x 5-15(—25) mmlapeggions 5—
15(-20) mm, veins impressed adaxially, margins narrowlgluge, distal cauline usually becoming
narrower, often linear and entire to toothed, hisloids and hirsutulous and short-glandular on both
surfaces. Fruiting spikes 1 or 2-5 from mostly proximal to medial branches, 4-20(-27elongate
and loose with non-overlapping to slightly overlappifngits; rachises hispidulous and densely
stipitate-glandular; floral bracts ovate-lanceolatentarowly triangular, 3—4 mm, shorter than or
equal the calyces; rachis hispidulous to hispidulous-hilsus, stipitate-glandular.Calyces 2.5—
3.5(—=4) mm, hispidulous to hirsutulous, subsessile- to shpitasé-glandular, lobes lanceolate to
narrowly triangular, loose, eredubconnivent or not at allCorollas blue to violet, tubes 4-5 mm,
1-2(-2.5) mm longer than calyx, limbs 4—7(—8) mm in didmtlets 1.6—2.2 mm, commissural faces
not reaching the nutlet apex, densely bullate, outer ®irigiculate.

Flowering (Mar—)Apr—Oct. Rocky slopes, crevices, ra#ets grassland, oak-grassland,
desert scrub, mesquite-cholla, ash-sycamore-cottonwaaiger, juniper-agave-yucca, oak, pine-oak,
pine woodlands; (800—-)1000-1700(-2200) m; Ariz., N.Mex.; Mexico (Chihy&Buarsora).

Verbena xylopodas distinctive among its close relatives in it3 $éem vestiture—the hispid
to hispidulous covering of short, stiffly spreadingrbalike a bed of glassy tack points, (b) leaf
distribution and morphology—mostly basal and proximal naulthese often deciduous by flower
and fruit, pinnatifid to deeply pinnately toothed, tauline becoming linear and much smaller, and
(c) medium-sized flowers. Especially in Chihuahua, bhsal and lower cauline leaves usually have
been shed by flower and fruit (when most collections made), with the inconspicuous cauline
leaves remaining persistent, giving the whole plasestially a leafless appearance.

The population system in Chihuahua might justifiably lmegeized as a distinct taxon. The
cauline hairs are reduced in size to such an extentit@astems can be characterized as hispidulous-
scabrous with greatly foreshortened, non-glandulashai

Additional specimens examinetdSA. ARIZONA. Cochise Co: Chiricahua Mts, Rucker
Valley, stony slope, 6100 ft, 8 Sep 19&8hrneby 5151NY); 19 mi NE of Douglas, desert grassland,
4000 ft, 17 Apr 1940Benson 10299ARIZ); Chiricahua Mts, Chiricahua Mine, 6000 ft, 21 Oct 1907,
Blumer 1804(ARIZ, MO, NY); 7 mi W of Chiricahua, steep rocky p& 5000 ft, 6 Sep 1944,
Darrow et al. 1322(ARI2); jct Dragoon-Johnson road with Benson-Wiltchwy, rocky limestone
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slopes, 4500 ft, 26 Jul 194Barrow s.n.(ARIZ); S end of Chiricahua Mts, Coronado Natl. &sir
Tex Canyon drainage, oak and pinyon, 16 May 188&cher 8062UNM); 11 km W of Hwy 80 on
Rucker Canyon Road, foot of earth/rock talus slopagaliry draw, 1650 m, 21 Apr 197Garton
16883 (ARI1Z); Huachuca Mts, head of Sycamore Guich, ovamgpidand, 12 Apr 1950500dding
90-50 (ARIZ); Huachuca Mts, Roh Canon, 6 Aug 19Ghodding 334 ARIZ, NY); Huachuca Mts,
Ash Canyon, dry slope, 7 Oct 19683¢p0dding 417-61ARIZ); Swiss EIm Mts., Jun 190%Goodding
2246 (MO, SMU); 6 mi NW of Chiricahua, grasslands, 18 May 198b6uld & Pultz 3164(ARIZ,
NY); Swisshelm Mts, Leslie Canyon, desert grassl@a®O0 ft, 5 May 1992Johnson 1-92ARI2);
Chiricahua Mts, Dos Cabesas, 28 May 18&immon 219ARI1Z); Chiricahua Mts, Hospital Canyon,
N of Paradise, 3 Jul 1958)cCormick 941A(ARIZ); Huachuca Mts, Lower Ash Canyon, ca. 0.5 mi
W of Hwy 92, creek bank beneath oaks, ca. 5150 ft, 19 May 19@i¢8arland 160 (ARIZ);
Chiricahua Mts,White Tail Canyon, near hilltadpuercus Arctostaphylos2 May 1935Maguire et
al. 1328 (ARI1Z); Bisbee, 3 Oct 1892Mearns 1013(NY); Chiricahua Natl. Monument , S-facing
rocky slopes N of Stafford Cabin Area, grassland-shtdi®0 ft, 13 Jul 1975Reeves R3428NY);
Fort Huachuca, ENE of Kino Spring,1.2 mi NNE of the manit®Blacktail Canyon, oak, 1520 m, 28
Jul 1992,Schulz & Krohn 2322ARIZ); Swisshelm Mts, Leslie Creek Canyon, bottomslope
below roadside monument, near USGS gauging statiomr &nalxinus and Salix, ca. 4200 ft, 8 Jun
1980, Toolin 783(ARI1Z); Whetstone Mts, Middle Canyon, 22 Sep 19Vén Devender & Martin s.n.
(ARIZ); Huachuca Mts, S-facing slope of Ash Canyorgrnatersection with Lutz Canyon, 5820 ft,
13 Jul 1973 Wentworth 1061(NY); Chiricahua Mts., White Trail Canyon, gravekyjyope, under
Quercusand Arctostaphylos 2 May 1935,Wiegand et al. 11065MO, NY-2 sheets). Gila Co.:
Tonto Natural Bridge, rock crevices, upper slopes of@anl9 May 1935Nelson 201§MO, NY);
10 mi W of Payson, hillside, pinyon-oak and scattereltbw pine, 4500 ft, 13 Aug 194&arker
6121 (ARIZ); Salt River, rocky slopes, 26 May 193&hitehead 1288(NY); 5 mi N of El Capitan,
gravelly slopes, W exposure undguercusandRhus 13 May 1935Wiegand et al. 1133@\Y-2
sheets). Maricopa Co.: Papago Indian Reservation, W Papago, stream banks,fR480r 1937,
Albee s.n(UNM); Sand Tank Mts, Goldwater Air Force RangenBer Spring, 3500 ft, 11 Oct 1995,
Felger 95-437(ARI1Z); Sonoran Desert Natl. Monument, Sand Tanls.M730 meters (air) NW of
Bender Spring, summit of small peak, 3490 ft, 17 Apr 26@lger 01-371(ARIZ); Sonoran Desert
Natl. Monument, Table Top Mt., summit mesa 4280 ft, ben€athdalia among boulders, 17 Jan
2002 [past flr and frt]Felger 02-52(ARI1Z). Pima Co.: Santa Catalina Mts, Pepper Sauce Canyon,
16 Apr 1937, 4500 ftArnold s.n.(ARIZ, NY); Rincon Peak, Rincon Mts, Posta Quem&ganyon,
20 km SE of the edge of Tucson, 2.5 km WSW of Papagodglaed plain of narrow valley, desert
scrub, 3620 ft, 17 Apr 200Baker 16509(ARIZ); Rincon Mts, along the Turkey Creek trail,
limestone slope, oak-pine woodland, 4700 ft, 17 Apr 1888vers R1094ARI1Z); Rincon Mts, Posta
Quemada Canyon, limestone slopes in desert scrub, 3828 Apr 1983,Bowers R1114ARIZ);
Organ Pipe Cactus Natl. Monument, Ajo Mts, rocky slaplesg Bull Pasture Trail, witAgaveand
Simmondsia3000 ft, 9 May 1979Bowers 1704ARI1Z); unnamed canyon at N end of Sikort Chuapo
Mts, ca 2 mi S of Coffeepot Mt., witBimmondsia chinensi€ercidium microphyllumLarrea
divaricata Lyciumsp., 2700 ft, 22 Apr 198 Butterwick 740(TEX); Mt. Lemmon road, vicinity of
Control Road, live oak, lower pine belt, 6500 @arter s.n. (SMU); Organ Pipe Cactus Natl.
Monument, Ajo Mts, Bull Pasture, 2315 ft, rocky, shallanl,®© Apr 2005,Felger 05-177(ARI2);
Organ Pipe Cactus Natl. Monument, Ajo Mts, Bull Pasturanity of weather station, 3170 ft, 10
Apr 2005, Felger 05-220(ARIZ); Santa Catalina Mts, Sabino Canyon, rockgesp 21 Apr 1922,
Hanson 1130(NY); Baboquivari Mts, 26 Sep 192Harrison 4778(ARIZ); Vail, 28 Apr 1966,
Hesselberg s.n(ARIZ); SW corner of the Rincon Mts, Posta Quem@&aanyon, just below Colossal
Cave, 3550 ft, sandy wash bottom, 16 Apr 1H8mgren 681QNY); Santa Catalina Mts, Sabino
Canyon, 27 Sep 193&earney & Peebles 1035@A\RIZ); Ajo Mts, Canyon Diablo, 21 Mar 1935,
Kearney & Peebles 1084@\R1Z); north end of Santa Rita Mts, limestoneaaré300 ft, 26 Jul 1976,
McLaughlin 1130(ARI1Z); northern Santa Rita Mts, limestone bajast@aded bank of wash, 3900 ft,
5 Apr 1986,McLaughlin 3304(ARIZ); Buenos Aires Natl Wildlife Refuge, dense geoof Salix
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gooddingiialong San Luis Wash, 3630 ft, 27 May 1988Laughlin 4649(ARIZ); 4.9 mi NW of
Arivaca, lower slopes of San Luis Mts S of Arivacae€k, withOpuntiaand mesquite, 3700 ft, 6
Aug 1988,McLaughlin 4847(ARIZ); Helvetia, 4200 ft, 9 Aug 195%artin s.n.(ARIZ); Santa Rita
Mts, vic. of Helvetia, grassland witilortonia, Fouquierig Agave 4000 ft, 9 Sep 198Mittleman
359 (ARIZ); Organ Pipe Cactus Natl. Monument, Ajo Mtsailo Canyon, 4 May 193®lichol s.n.
(ARIZ); Santa Catalina Mts, Pepper Sauce Canyon, 6 M#b, Nichol s.n.(ARIZ); Organ Pipe
Cactus Natl. Monument, Ajo Mts, S side of Arch Canyoa. 3500 ft, 28 Mar 1965\iles 551
(ARIZ); Baboquivari Mts, Toros Canyon, 28 Mar 19Fkebles et al. 3790ARI1Z); Baboquivari
Mts, Fresnal, 11 Jul 193Peebles 7928ARIZ); foothills of the Santa Rita Mountains, 11 M&§84,
Pringle s.n. (NY-2 sheets); Saguaro Natl. Monument, canyon neaee®vater Trail, limestone
bedrock, 3500 ft, 7 Mar 198®Rondeau 89-54ARIZ); Altar Valley, 21 Mar 1906 Spalding s.n.
(ARIZ); Fresnal, 6 Apr 1928Thackery 42ASMU); Rozemont, 10 Sep 191bhornber 8111(ARI1Z);
Total Wreck Mts, 7 May 190 hornber s.n(ARIZ); Saguaro Natl. Monument, King Canyon, gravel
in shady canyon bottom, 3100 ft, 29 Mar 1988n Devender 89-10ARIZ); Tucson Mts, Saguaro
Natl. Monument, Sweetwater Canyon, stream bottom, 29687 fMar 1993 Van Devender 93-531
(ARIZ). Pinal Co.: 15 mi up Aravaipa Canyon from San Pedro Junction, Isainalong stream,
3400 ft,PopulusandJuglans 22 Apr 1936 Anderson 1044ARIZ); Sonoran Desert Natl Monument,
Table Top Mt., grassy saddle and lower slopes of heoni’ peak N of trail terminus, upper desert
scrub withYucca Canotig Pleuraphis 4 Apr 2001 Felger 01-304(ARI1Z); hills above Rosemont, 13
Mar-23 Apr 1903 Griffiths 4122(MO); Devil's Canyon above Superior, 28 Mar 19B&rrison &
Kearney 148§ARIZ); Oracle, 20 Apr 1930arrison & Kearney 6684NY); 8.1 mi S of Oracle on
road to Mt. Lemmon , rocky outcrop wifouquierig 27 Apr 1973Lehto et al. 11033NY); 5 mi N

of Oracle, along San Pedro River, gravelly W slopessquite and cholla, 20 Apr 1938aguire
10884 (MO, NY-2 sheets); Oracle, 27 May 1913eff 41(TEX); Santa Catalina Mts, Oracle Road,
above road 6.5 mi below turnoff, open slope in grasslahdDct 1962 Niering & Whittaker s.n.
(ARIZ); Gila River bottom near Sacaton, 30 Apr 19Fgebles et al. 1758ARIZ); Sacaton
Diversion Dam, river bottom, 14 Apr 192Bgebles & Harrison 1649ARI1Z); Sycamore Canyon,
upper fork of Virgus Canyon, 8 mi W of Aravaipa Creekk @@odland, 4800 ft,12 May 1980,
Warren & Anderson 30QARIZ); Santa Catalina Mts, Bonito Canyon, ca. 6S8E of Oracle, oak
woodland, 4900 ft, 5 May 197%an Devender s.{ARIZ). Santa Cruz Ca: Coronado Natl. Forest,
Rock Corral Springs, ca. 5.6 km W of I-19 on Rd 41RfgsopisQuercus 19 Apr 1995 Annable
2390 (ARIZ, NY); Fresno Canyon, side drainage E of wagmiper, 1130 m, 1 Sep 2000,
McLaughlin 8478(ARIZ); Canelo Hills, Monkey Spring, 4650 ft, pockets toavertine dike, 9 May
1966, Niles 759(ARI1Z); Ted Knipe property, ca 3 mi W of Sonoita oreR2, N end of Canelo Hills,
scattered oaks, 4500 ft, 22 Aug 19Rkeves R113(NY); N side of limestone hill above Papago
Springs Cave, 29 Sep 197Bpolin 494(ARIZ). Yavapai Co.: Antelope Creek in the Weaver Mts.,
occasional along creek in riparian, 3800 ft, 6 Apr 19B@terwick & Hillyard 5982(ARI1Z); along
jeep trail to Beehive Mine, southern Weaver Mts., 36Q0cftaparral-desert scrub, oxkcca
Ceanothus1 Jun 1980Butterwick & Hillyard 6683(ARIZ); Rio Verde, Fort Whipple, rocky hills, 8
Sep 1865Cones & Palmer 57{MO); ca. ¥2 mi E of Jerome, rocky slope, 4500 ft, 14 Apr 1960,
Crosswhite 718NY); 1 mi S of entrance to 6Bar Ranch on road batvw&even Springs and Bloody
Basin, steep chaparral-covered slope, 27 Apr 1BRdard et al. 204NY); hills on E side of Black
Mts, W of Hy 93, NW facing slope;ercidium Opuntig 2950 ft,Fischer 6291(ARIZ); 6 mi NW of
Date, open rocky slopes, 3800 ft, 9 Apr 19&0uld & Darrow 4180(ARIZ); 4.7 mi S of Bloody
Basin Road, along Seven Springs Rd , N of Magaziesayica. 3000 ft, chaparral, locally common in
rocky wash, 21 Apr 1984 odgson 283ZNY); Hillside-Congress road, 3.2 mi S of Hillsi&800 ft,
shrubby hillside, 6 May 1973 olmgren 7122NY); Skull Valley, 4300 ft, 28 Apr 1903]Jones s.n.
(MO); Copper Basin, 11 Apr 191Q@ewis 956(LL). County unknown: without locality, 1891,
MacDougal 634TEX). NEw MEXxico. Hidalgo Co.: Guadalupe Canyon, 15 mi E of jct with road
to Douglas, Arizona, very SW corner of the stdtemiperAgaveYuccazone, dry sandy slope, 4200
ft, 20 Apr 1968,Hess 1735ARIZ, SMU); Guadalupe Canyon, ca. 25 mi E of Douglasz.Adry
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hillsides aboveé-raxinusPlatanusPopulusbottomland, rocky areas on slope, 4200 ft, 17 Aug 1971,
Hess 2790 SMU). MEXICO. CHIHUAHUA . 20 mi S of Parral on Hwy 45, open rocky hillsides in
oak-grassland, 5900 ft, 28 Jul 197/ngard 639(LL); Mpio. Chihuahua: Rancho La Campana,
potreros del plan, 1540 m, pastizal mediano abie@onzalez E. 855TEX); La Campana
Experimental Ranch, near Encinillas, 1 Aug 198ipbloch 252(LL); Encinillas, Hwy 45, 2 Oct
1958,Jones 23258 TEX); ca. 50 mi NW from Chihuahua, roadside, 6 Jul 194® 46(NY, TEX);
SW of Chihuahua, 1 Aug 1936eSueur 878TEX); W of Buenaventura along Hwy 28, 7.4 mi W of
jct Hwy 10 in Buenaventura, ravine slope into seasqmah@ below road,Quercus 2000 m, 29 Aug
1989, Mayfield 106 (ARIZ, TEX); 6.4 mi W of jct Hwy 28 with Hwy 10 on Hwy 28V of
Buenaventura, disturbed soil of roadside, 1850 m, 29 Aug 1989field 126 (TEX); vicinity of
Chihuahua, ca. 1300 m, 8-27 Apr 198&lmer 52(NY); vicinity of Chihuahua, ca. 1300 m, 5-10 Jun
1908, Palmer 360(MO); Hwy 45, ca 18 mi N of Chihuahua, N side of smatlumtain range on
brownish igneous rock outcrop, overgrazed arid gragsiatih Mimosg 29 Apr 1985 Spellenberg et
al. 8131(BRIT, NY); 2 mi up gravel road from Parral-Santa B hwy ca. 2-3 mi W of Parral, 18
Aug 1967,Stuessy 1018\Y, TEX); 12.6 mi S of Gallego along Hwy 45, rockylspMimosa 5300

ft, 18 Jul 1975Wallace et al. 197LL, MO). SONORA. Valle de Teras, region of the Rio de Bavispe,
[just E of La Angosturalgrassland, 28 Aug 194@hillips 753(ARIZ, LL); 45 km E of Agua Prieta,
Rancho Puerta Blanca, 9 Apr 200%ulston SBV14155 EX); Fronteras, Jun 185Zhurber 446
(NY); NE of Sierra Anibacachi, Rancho La Calera18akm (by air) SW of Agua Prieta, isolated hill,
Chihuahuan desert scrub on limestone, 1287 m, 17 Aug X@@i/Devender 2007-84ZEX); 6 mi E

of Agua Prieta, road to Colonia Morelos, regiontw Rio de Bavispe, 3900 ft, 7 Aug 194¥hite
3836 (ARIZ, NY); 5 mi N of Fronteras, Hacienda de Sanfdef region of the Rio de Bavispe,
mesquite-grassland, 3800 ft, 9-12 Aug 194/hite 388AARIZ).
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Figure 2. Holotype oferbena falcatadNesom Hinton 28113 MEXU).
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O Verbena subuligera

Map 5. Verbena canescem@nth andverbena subuliger&reene.
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Map 6. Verbena graciliKunth.
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Map 7. Verbena hirtella(Perry) Nesom.
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Map 8. Verbena johnstonifMoldenke) Nesom.
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Map 9. Verbena. perennig/ooton.
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Map 10. Verbena pinetorunvioldenke
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Map 11. Verbena xylopod@Perry) Nesom.



