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ABSTRACT

Hechtia hintoniana Burt-Utley, Utley, & Garcia-Mendozajechtia michoacanaBurt-Utley,
Utley, & Garcia-MendozaHechtia oaxacanaBurt-Utley, Utley, & Garcia-Mendoza, ardechtia
pueblensis Burt-Utley, Utley, & Garcia-Mendoza are describednasy, illustrated, and discussed,
while H. sphaeroblasteB.L. Robinson is reinterpreted. The taxonomic stafuthi@e speciesi.
bracteataMez (syn.H. confusalL.B. Smith), H. texensid_.B. Smith (synsH. elliptica L.B. Smith
and H. zacatacaelL.B. Smith), andH. glomerata(syn. H. mexicanalL.B. Smith), are evaluated.
Hechtia tehuacan®.L. Robinson is lectotypified and its continued s$aas a heterotypic synonym of
H. podanthaMez is discussed.
KEY WORDS: BromeliaceaeHechtiag México, Michoacan, Oaxaca, Puebla.

HechtiaKlotzsch (Bromeliaceae) is a genus of approximatelypggiss that occurs primarily
in seasonally dry karstic regions in Mexico. Witlilexico, the genus is best represented in Oaxaca
and adjacent Puebla where 19 species have been repodading the two described herein (pers.
obs.; Smith & Downs 1974). Most of these species hame lveited distributions that may result
from geographic barriers to dispersal as well as freguirements for unique combinations of
climatological and edaphic factors. Of the new tdesacribed hereH. oaxacanais known from
several areas in northern Oaxaca, where individuaisbe found on steep, exposed rocky cliffs and
karstic hillsides. Hechtia hintonianaandH. michoacanaoccur in Michoacdn and, considering their
distributions, are expected within the range of FlooadNGaliciana. With the additions of these latter
two species, there are now B2chtiaspecies recognized within all of Michoacan, Colimuad Jalisco.
Hechtia pueblensisicludes the pistillate material present on the types ofH. tehuacana Because
characterization ofl. tehuacanavas based primarily on leaves and staminate matkriaéhuacana
is still considered a synonym Bf. podantha Hechtia bracteatds re-evaluated based on collections
from Veracruz and Puebla, while further collectiongrinoorthern Mexico support the synonymy+bf
elliptica andH. zacatacaewith H. texensisS. Watson. The synonymy bf. mexicanal.B. Smith
with H. glomerataZuccharini is discussed.
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1. HECHTIA HINTONIANA Burt-Utley, Utley, & Garcia-Mendoza, sp. nok YPE. MEXICO.
México. Ladera con Guerrero, San Antonio, Tlatlaya, 750 m, 294, E. Matuda et al.
31124(holotype: MEXU; isotypes: CAS, MEXU, MO, NY, US).idtre 1.

Planta florens ad 20 dm alta; laminae spinosae ubiguéotae. Inflorescentia probiliter
terminalis; inflorescentia masculorum tripinnata sediiheorum bipinnata vel tripinnata lanata;
masculorum rami laterales cum ramis secundaris (2—)3—6;lad@nales (4.5—)7.8—22 cm longji;
Q rami laterales (6.5—)15—31 cm longi. Florum masculorum suibbasslepidotis; sepala ovato-
triangularia vel oblonga, 0.7—1.3 mm longa lepidota. Flofemineorum pedicellis 0.8—1.5 mm
longis lepidotis; sepala triangulares vel ovato-tndages 1.7—2.1 mm longa lepidota. Capsulae
ovoideae 8—10 mm longae.

Plants in flower with inflorescences to 20 dm higli.eaves presumably numerous; sheaths
narrow, 3.5—5.5+ cm wide, marginally spinose and floccosstally lepidote above and beneath;
blades straight to somewhat falcate, very narrovidngular to almost linear, 36.5—93+ cm long and
0.6—2.2(—3.5) cm wide above the sheath, lepidote above anatbernbe margins armed with
generally antrorse red-brown to pale yellow tips 0.7—1.5 apart and 1.8—2.5 mm long.
Inflorescencespresumably terminal, in staminate individuals lepidind twice compound with (2—
)3—6 secondary branches; in pistillate individuals legiditd once, or if twice compound then with
1—2 short secondary branches, scape to 88+ cm long, 1.2—I1ddaomglabrous to glabrescent;
lowermost scape bracts unknown, upper scape bracts cloaikacascending, shorter than the
internodes, rarely equal to or exceeding the intesiothnce-ovate with adpressed linear-triangular
blades 1.5—3.9 cm long; rachis to 10.2+ dm long, irregularlyinely lepidote; primary bracts
chartaceous, generally shorter than all but the Stotégeral branches, ovate with short linear-
triangular blades, 1.4—3(—4.4) cm long, marginally finelynafwse; lateral branches not articulated
with the rachis, flattened throughout or rounded arldase distally, ascending to subascending, the
staminate (4.5—)7.8—22 cm long, the pistillate (6.5—)15—31 cm ldegsely many-flowered
throughout or flowers in verticils, lepidoteéStaminate flowersspreading to weakly ascending; floral
bracts shorter than to exceeding the pedicels, clemuac ovate-triangular to oblong or suborbicular,
flat to weakly convex, 0.7—1.5 x 0.4—1 mm, externally lepidotarginally finely serrulate to erose,
apically variable, spinulose or apiculate to praemorsecg@edveakly articulated with the axis, stout,
subsessile, lepidote; sepals somewhat imbricate, subeyadé-triangular to oblong, convex, 0.7—
1.3 X 0.7—1.3 mm, marginally entire to erose distally, @lfyigoraemorse, lepidote to glabrous; petals
spreading at anthesis, oblong-elliptic to ovate-efliiecoming spathulate when dry, 2—3 X 1.4—2
mm, marginally entire, apically denticulate to praesepiglabrous; stamens 6, filaments basally briefly
adnate to the petals; ovary rudimentaPystillate flowers spreading to ascending; floral bracts shorter
than to exceeding the pedicels, chartaceous, narawakle-triangular, flat to weakly convex, 1.3—2.2
X 0.8—1.5 mm, marginally entire to serrulate or erosecalyi attenuate-acuminate to praemorse,
lepidote; pedicels articulated with the rachis, st@u8—21.5 mm long, lepidote; sepals marginally
hyaline, subimbricate, triangular to ovate-triangula7—2.1 X 1—1.8 mm, marginally entire,
apically rounded to acute or praemorse, glabrous to wéghidote; petals spreading post-anthesis,
narrowly ovate-triangular, 3.1—4 X 1.2—1.9 mm, apically roundgabrous; stamens rudimentary;
ovary largely superior, glabrou€apsuleswith stout pedicels 0.8—1.5 mm long; woody, loculicidally
and septicidally dehiscent, ovoid, 8—10 X 3—4.5(—5.5) mm, glasrshiny and somewhat ridged-
reticulate.
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Etymology. This species is named in honor of George B. Hirfk882—-1943), who first
collected this species in 1934 and made many importamt @dlections in then remote regions in the
states of México, Guerrero, and Michoacan. Hintorech@n the herbarium label éfinton et al.
8098that the plant was dead and maguey-like, an obsemvigd is not surprising since individuals of
a number ofHechtia species give the appearance of being dead becauseirofeétiecoloration,
coupled with their pubescence, and they have the gdrarilof someé\gavespecies.

Distribution and habitat. Hechtia hintonianas known only from the states of México and
Michoacan, but it is likely to occur in Guerrero. dcars in deciduous forests, as well as in barrancas,
dry roadsides, and thickets between 750 and 900 m elevatio

Figure 1. Hechtia hintonianaA. Leaf. B. Part of lateral branch of pistillat&lorescence. C.
Staminate flower just prior to anthesis, side vi@v.Pistillate flower. E. Capsule. (A, B, D and E
from Moore et al. 5722US; C fromMatuda 31124NY).

Hechtia hintonianaimmediately stands apart from almost all otkkrchtia species in its
extremely narrow, very long linear-triangular leafdds, as exemplified bilinton 6506where the
blade is in excess of 93 cm long, but only 1.9 cm wide alogeleaf sheath. Unlike botH.
michoacanaand H. reflexaL.B. Smith with glabrous lateral branches, floral bsacnd pedicels,
those ofH. hintonianaare consistently conspicuously lepidotdechtia hintonianaalso differs from
these species in its subsessile staminate pedicelshangr pistillate pedicels. In its pubescehice
hintonianais similar toH. laevisL.B. Smith but is immediately distinguishable fronsthitter taxon
by its twice-compound inflorescences, branches thatrgty are flattened for most if not all their
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length, subsessile staminate flowers, and very giaaticellate pistillate flowersHechtia hintoniana
shares its reticulate-ridged capsules withreticulataL.B. Smith but can be separated from this taxon
by its twice compound pistillate inflorescences, pubes;eaied shorter pistillate pedicels (0.8—1.5
mm vs 2.5—3.5 mm). See Table 1.

Additional specimens examined MEXICO. México. Dto. Temascaltepec, Naranjo, 27 Aug,
1934, G.B. Hinton 650K, US); Bejucos, 26 Jul 1935{inton 8098(K, US). Michoacén. ca 44.5
km from El Temascal on rd to Huetamo, 900 m, 13 Nov 184Moore et al. 572ZBH, BM, US

[2])-

H. hintoniana H. laevis H. michoacana | H. reflexa
Blade length (cm)|] 36.5+—93+ 29—60 26—61 40—116+
Blade width (cm) | 0.6—2.2(—3.5) | 2.3—3.7 1.2—2.4(—2.9) | 2.8—4
Lowermost scapg unknown reflexed above ascending reflexed above

bract orientation

sheath

sheath

Q inflorescence

twice compound

once compound

once compound,

twice compound

rarely twice

compound
J' pedicel length | subsessile <0.5 | (1—)1.6—4 (0.8—)1.3—2.2 | (1—)1.3—1.8)
(mm)
J' petal length 2—3 1.9—2.9 (1.6—)3—3.5 2.1—2.7
(mm)
Q pedicel length | 0.8—1.5 1.5—-3.5 1.5—3.5(—4.5) | (1.5—)3—4.2
(mm)
Qpetal length 3.4—4 2.5—4 (2.3—)3—4.5 4—5

(mm)

Table 1. Comparison ¢i. hintoniana H. laevis H. michoacanaandH. reflexa
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2. HECHTIA MICHOACANA Burt-Utley, Utley, and Garcia-Mendoza, sp. ndwPE. MEXICO.
Michoacan. 13.9 mi SE of S side of Puente Coahuayana at Colimadsl@@n border, 300—
400 ft, 11 Aug 1989). Utley & K. Utley 8456 holotype: MEXU; isotypes: CAS, GH, IBUG,
M, MICH, MO, NY, US, USF). Figure 2.

Planta florens 0.3—0.9 m diam et (5.5—)10.2—14 dm alta; folia 26—+6loga; lamina
ubique lepidota. Inflorescentia terminalis; rami laesa6—22.5 cm longi; inflorescentia masculorum
tripinnata plerumque cum ramis secundaris 0—2 sed feminebipirmate raro tripinnate. Florum
femineorum petala triangularia vel ovato-triangula#ig{-)3—4.5 longa et 1—1.2 mm lata patentia.
Capsulae crustaceae (5—)6—9 mm longae, 2.5—4.5 mm diam.

Plants in flower 0.3—0.9 m diam and inflorescences (5.5—)10.2—14 drh, higually
occurring in clusters of individualsLeaves several, subascending to spreading, recurving distally
26—61 cm long; sheaths on oldest leaves reniform tevessely elliptic, 2.5—4.5 X (3.5—)4.4—
5.7(—8.5) cm, marginally spinose and floccose, both susfgledrous and lustrous becoming lepidote
distally; blades straight to falcate, very narrowiangular, 1.2—2.4(—2.9) cm wide just above the
sheath, often very densely lepidote above and lepimitsv, green to maroon, the margins armed with
generally antrorse or occasionally spreading oorsgrred-brown tips 0.7—2.5 cm apart and tips (2—
)2.5—4.5(—5) mm long. Inflorescencesterminal, in staminate individuals usually twice connpd
with 1—2 secondary branches, or rarely once compoundyagig; in pistillate individuals once
compound or rarely with 1—2 short secondary branchebrala; scape 35—99.5 cm long, 3.5—7
mm diam, glabrous; lowermost scape bracts foliaceougndmg, greatly exceeding the internodes,
19—26 cm long, lepidote; the remaining scape bracts becopnogyessively reduced distally and
shorter than to exceeding the internodes, ovategiar with linear blades, 1.1—8 cm long; rachis
35—92 cm long; primary bracts chartaceous, 0.9—2.7 cm long, siacter than the lateral branches
and usually shorter than the sterile bases of brankettesal branches laxly many-flowered, proximally
flattened, those of staminate inflorescences asugntb subascending, but those of pistillate
inflorescences arcuate and ascending to subascer@liig;22.5 cm long. Staminate flowers
spreading to subascending, floral bracts adnate tpdtieels and often exceeding the pedicels but
shorter than the sepals, membranaceous, convex, ovate? b X 0.7—1.2 mm, marginally finely
serrulate distally, apically apiculate to attenuate-acatej glabrous; pedicels slender, (0.8—)1.3—2.2
mm long; sepals membranaceous, ovate, 0.9—1.5 X 0.5—1.1 mminafigrgntire to serrulate
distally, apically incised to praemorse or apiculateepd to light pink or green with maroon
maculations; petals elliptic but drying spathulate, (1.6—)3—3.8—%1.7 mm, apically rounded,
white, cream-colored or light to dark pink; stamefsovaries rudimentary. Pistillate flowers
ascending to subascending; floral bracts adnate tpetheels, shorter than the sepals, chartaceous to
membranaceous, narrowly ovate to ovate, convex, 1.5—2.B-X18 mm, marginally entire to finely
erose, apically variable, apiculate to attenuate-acuenmrapraemorse, glabrous; pedicels slender, not
articulated with the rachis, slender, 1.5—3.5(—4.5) mm layigbrous; sepals membranaceous,
triangular to ovate-triangular, 1.2—2 X 0.7—1.1 mm, marginetiyire to serrulate distally, apically
acute-praemorse to apiculate, glabrous, colored likestdmainate sepals; petals spreading, narrowly
triangular, (2.3—)3—4.5 X 1—1.2 mm, apically rounded, glabrousyredllike the staminate petals;
stamens rudimentary; ovary largely superioCapsules with pedicels (1.5—)2.5—5 mm long,
crustaceous, loculicidally and septicidally dehisceatrowly ovoid to narrowly ellipsoidal, (5—)6—9
X 2.5—4.5 mm, glabrous, smooth, green suffused with red wherature but becoming yellow-
brown and reticulate at maturity.



Burt-Utley, Utley, and Garcia-Mendoza: Hechtia 6
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Figure 2. Hechtia michoacana.A. Leaf. B Part of lateral branch of pistillate inflorescenceé.
Staminate flower just opening, side view. D. Stameirflower, face view. E. Pistillate flower post-
anthesis. FCapsule. (A, B, D, E and F froitley & Utley 8456 C and D fromUtley & Utley
8386.

Distribution and Habitat. Hechtia michoacanas found between 300-1400 ft elevation,
growing on karstic rocks or rocky hillsides in fslinlight with thorn-scrub vegetation or adjacent to
tropical deciduous forests wiBursera, PlumeriaandCnidoscolus.

Pedicel length is variable among pistillate specineéndtley & Utley 8456andUtley & Utley
8386 but are generally longer than those of staminateeflsw In addition to this dimorphism,
inflorescences of staminate inflorescences are ajlpi¢dwice compound, while those of pistillate
inflorescences are once compound. Dimorphisms faalflor inflorescence were observed Hh
glaucaBurt-Utley & Utley (Burt-Utley & Utley 1993), as well as H. matudad_.B. Smith and other
species, pers. obs.). Unlike the conspicuously lepideages of individuals from the coast of
Michoacan, those from near Infernilltfey & Utley 8388 appear lustrous and glabrous, but close
examination revealed abundant trichomes with diaphawmgs, thus giving the leaves their glabrous
appearance. This level of variability is not unusual fzaxsl been observed within populations of other
Hechtia species (pers. obs.). Flower color among individohlhe same sex varied from population
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to population, ranging from white to cream or dark pirikhis variability can be observed in other
Hechtia species, includindd. lyman-smithiiBurt-Utley & Utley. In Michoacan and elsewhere in
western MexicoH. michoacanas most similar tdH. reflexaL.B. Smith, which has reflexed lateral
branches. This character can be observed on matuiateisinflorescences oH. reflexa and
contrasts with the subascending to ascending brawothsstillate and staminate inflorescences-of
michoacana. Hechtia michoacaraso differs fromH. reflexa in its less numerous secondary
branches on staminate inflorescences (0-2 vs 3-7) ayet lstaminate petals [(1.6—)3-3.5 X 1-1.7
mm vs 2.1-2.5 X 1.2-1.5 mm]Hechtia michoacanas similar toH. laevisin its pistillate and
staminate flower form but lacks the conspicuously lepidiafiorescences, floral bracts, pedicels, and
sepals characteristic of this latter taxon. See Thble

Additional specimens examined MEXICO. Michoacan. 4 km carratera Placita-Tecoman,
Mpio. Aquila, 250 m, 9 Dec 197%F. Guerrero C. et al. 558USF, XAL); 300 m, 5 Nov 1990,
Guerrero C. et al. 1318USF, XAL); 4.6 mi SE of Hwy 37 on rd to Infernillo, 1000 ft, 21 Dec 1988,
(fr) Utley & Utley 8267(MEXU, USF); 9.5 mi SE of Hwy 37 on rd to Infernilld400 ft, 10 Jul 1989,
Utley & Utley 8386(B, M, MEXU, MICH, US, USF).

3. HECHTIA OAXACANA Burt-Utley, Utley, and Garcia-Mendoza, sp. novyPE. MEXICO.
Oaxaca. North-central Oaxaca growing on steep hillsides aarbstic rock outcrops with
secondary vegetation, 5500-5700 ft, 28 Jul 198Utley & K. Utley 796(holotype: MEXU,;
isotypes: CAS, GH, M, NY, US, USF). Figure 3.

Planta florens ad 0.5 m diam et (7.2—)11.6—17.7(—19.5) dm aitia; Mnulta; lamina
ubique lepidota. Inflorescentia terminalis. Florum mémem pedicelli (0.5—)1.5—2(—3) mm long;;
bracteae florales lepidotae vel glabrae pedicellum ertesleet sepala interdum excedentia; sepala
ovata vel ovato-triangularia 1.2—2.5(—3.5) mm longa et 1.3—2.5latea Florum femineorum
pedicelli 1—2 mm longa; bracteae florales sepala interehoadentia anguste ad late ovatas vel ovato-
oblongas 3—6 mm longa et 3—5.5 mm lata; petala 3—4.5(—5.5) mm. IdDgpsulae ovoideae 7—
9(—11.5) mm longae et (3—) 4—5(—6) mm diam.

Plants in flower with rosettes 0.3—0.5 m diam and infloresesn¢7.2—)11.6—17.7(—
19.5+) dm high, usually in large colonies to 3—5 m diaRosettesoccasionally producing stout
stolons. Leavesvery numerous, subascending but becoming subspreadinggeit(ld—)22—45.5
cm long; sheaths on older leaves reniform to trawrsgly elliptic, 2.3—5.6 X (3.5—)5—8.3 cm,
lepidote distally above and beneath, marginally spirexsé floccose; blades straight to falcate,
narrowly triangular, (1—)1.5—2(—2.5) cm wide above the shdaffidote to glabrescent above and
lepidote below, the margins armed with generally e or occasionally retrorse red-brown tips
(0.4—)1.4—2(—2.5) cm apart and (1.5—)2.5—3.5(—4.5) mm ldnfjorescencesterminal, in both
staminate and pistillate individuals glabrous to le@dotd once compound, or rarely twice compound
with very short basal secondary branches in staminfiteescences; scape 43—71.5 cm long, (6—
)8—14(—18) mm diam, glabrous to finely lepidote; lowermosipscbracts numerous, foliaceous,
ascending, (13—)16—22 cm long with narrowly linear-triangslainose blades; upper scape bracts
ascending, generally exceeding the internodes,yraglal to or shorter than the internodes, lance-
ovate with adpressed linear-triangular blades (2.2—)3.4—5 Bmgn rachis often weakly geniculate,
(3.3—)5.5—7.8(—13.9) dm long, irregularly to finely lepidote tabgous; primary bracts generally
shorter than all but the shortest lateral brancheg—Jl.5—2.5(—3.8) cm long, marginally finely
spinulose, glabrous to lepidote; lateral branches artemlibtaith the rachis, flattened basally, sulcate
when dry, ascending to subascending, (1—)2—11(—17.5) cm lanly, to very densely many-
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flowered throughout and then appearing substrobiliformstmbiliform, glabrous to lepidote.
Staminate flowers spreading to subascending or ascending; floral bskeiger than to equaling or
exceeding the sepals, rugulose proximally, cartilaginoushartaceous, narrowly to broadly ovate or
ovate-triangular to suborbicular, flat to convex, (2.2—)3—7(—9)(X7—)2.5—5(—6) mm,
externally glabrous to finely lepidote, marginally finspinulose to erose, apically variable, spinulose
to apiculate, acute, rounded or praemorse; pedicelsilatéd with the rachis, stout, (0.5—)1.5—2(—
3) mm long, glabrous to lepidote; sepals somewhat intericaubequal, ovate to ovate-triangular,
convex, 1.2—2.5(—3.5) X 1.3—2.5 mm, marginally entire to erop&ally rounded to acute or
praemorse, glabrous; petals spreading at anthesis, a#lltig to ovate-elliptic becoming spathulate
when dry, cucullate distally, 2.5—4.8 X 1.5—3 mm, marginafiyire, apically rounded, glabrous,
greenish white; stamens 6, filaments basally briedlyage to the petals; ovary rudimentaBistillate
flowers spreading to ascending; floral bracts shorter thaaxteeding the sepals, rugulose proximally,
chartaceous to cartilaginous especially proximally, siocelly membranaceous distally, narrowly
ovate to broadly ovate or oblong-ovate, convex, 3—6 X 3—&% marginally hyaline and entire to
finely spinulose or erose, apically apiculate to spirgjlgtabrous to lepidote; pedicels articulated with
the rachis, stout, triqueterous, 1—2 mm long, glabrouspidote; sepals subimbricate, triangular to
ovate-triangular, 2—3(—4) X 1.2—2.5(—3.5) mm, marginally entapijcally rounded to acute,
apiculate or praemorse, glabrous or rarely weakly lepidpetals suberect, narrowly ovate to
triangular, 3—4.5(—5.5) X 1.5—2.8 mm, apically rounded to spinuipped; stamens rudimentary;
ovary largely superior, glabrousCapsules with stout pedicels 1.5—2(—3.5) mm long; woody,
loculicidally and septicidally dehiscent, ovoid, 7—9(—1126§3—)4—5(—6) mm, glabrous, smooth
or somewhat reticulate.

[} ,"ﬁ 2 ] -'“

b

Figure 3.Hechtia oaxacana A. Leaf. B Lateral branch of pistillate inflorescence. C. State
flower just prior to anthesis. D. Pistillate flonat anthesis. E. Capsule. (A, B, C, D froltkey &
Utley 7960 E fromUtley & Utley 7957.
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Distribution and habitat. Known only from northern Oaxaca between 5400 and 7800 ft,
where it grows on steep karstic slopes with secondagetation and remnar@uercus, Pinus,
Juniperusand occasionalli£phedra.

Phenology Flowering specimens have been collected in AprdyMuly, and August. On the
herbarium label ofVebster et al. 13018 the notation that flowers éfechtia oaxacanare visited by
bees and wasps. This is consistent with our obsemgatiba number dflechtiaspecies. In addition
to bees and wasps, a variety of insects including lligserflies, and beetles are common visitors to
open staminate and pistillate flowers, which provelsards of nectar and pollen or only nectar (pers.
obs.).

Individuals of Hechtia oaxacanavary greatly in size within the populations surveyddctv
may result from one or more factors: local diffeesiin substrate conditions, age of the flowering
individuals, and genetic variability. Specimens exhibiseveral-fold differences in leaf size and
corresponding ranges in inflorescence length. &imsitriking size differences among individuals have
been observed in othéfechtiaspecies includingd. pumilaBurt-Utley & Utley from Guerrero and in
populations of H bracteataandH. sphaeroblastdhat are discussed later in this paper. It should be
noted that individuals in some populationsHof oaxacana(Utley & Utley 8484& 8943 produce
stolons from axillary buds which then give rise to masettes some distance from the parent plant.
This character is not unique K oaxacanaand has been observed in other species wibichtiag
including H. pueblensislescribed herejrH. glomerataZzuccharinj H. schottiiBaker ex Hemsleyand
H. sphaeroblastaB.L. Robinson (pers. obs.) In these species, stolon formation varies among
populations and cannot be considered diagnostic oé tteesa. Inflorescences &f. oaxacanaare
usually densely to very densely flowered and appeatiradpiliform, but in some individuals within a
population, flowers on the lateral branches occur iticileror the inflorescences are less commonly
laxly flowered. Pubescence is also highly variable rgrmiadividuals within a population, including
the type seriedJtley & Utley 7960 Within a population, lateral branches, floral braats] pedicels
range from almost glabrous to lepidote, depending upennttividual examined. Inflorescence and
floral characters oH. oaxacanamost closely resemble those ldf bracteatain their conspicuous
floral bracts, butH. oaxacanacan be distinguished readily from this latter spebigsits shorter
primary bracts [(0.7-)1.5-2.5(-3.8) cm vs (1.2-)2.5-8(-11) cm long]radlgnemaller staminate
sepals [1.2—2.5(-3.5) mm vs (2—)3—4.5(-5) mm long] and shortetapéstibral bracts [ 3—6 vs (6-)
mm vs 7-9(—12) mm].

Additional specimens examined MEXICO. Oaxaca. N-central Oaxaca on steep slopes and
calcareous hillsides, 7800 ft, 26 Jul 198Jley & Utley 7951(MEXU, USF, XAL); Utley & Utley
7952 (USF); 4 mi N of Teposcolula at Zocalo on MEX 125, 770@6tJul 1987 Utley & Utley 7957
(GH, K, M, MEXU, US, USF, XAL); MEX 125 to Tlaxiaco c&.6 km S of jct of MEX 190 with
MEX 125, 7100 ft, 20 May 199QJtley & Utley 8485CAS, IBUG, MEXU, NY, US, USF)Utley &
Utley 8943 (MEXU, MICH, NY, US, USH; Utley & Utley 8969(GH, MEXU, NY, US, USF);
limestone slopes in woodland williniperusandQuercus 5400—5500 ft, 16 Aug 196%;. Webster et
al. 13018(GH, MEXU, US).

4. HECHTIA PUEBLENSIS Burt-Utley, Utley, & Garcia-Mendoza, sp. novl YPE. MEXICO.
Puebla. between 1.1 and 4.9 mi S of Zapotitlan on MEX 125 from Teluae Huajuapan de
Ledn. Rocky soil on exposed, dry slopes with thormHsaregetation, 5500—5700 ft, 25 Jul
1987,J. Utley & K. Utley 794&holotype:? andd MEXU; isotypes: B, BM, CAS, CU, GH,
M, MICH, MO, NY, TEX, US, USF, XAL). Figure 4 anddtire 5.
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Planta florens 0.3—0.45 m diam et 15.3—21.1 dm alta; folia mialtaina supra glabram.
Inflorescentia terminalis.  Florum masculorum pedicéllb—2.5 mm longi; bracteae florales
pedicellum et sepala excedentes glabrae; sepala late wladvato-triangularia 2.3—3 mm longa et
2—2.5 mm lata. Florum femineorum pedicelli 1.5—3 mm longhrglédracteae florales pedicellum
excedentes ovata ad late ovata, 2.5—4.5(—6) mm longa et 2—3fpwb)lata, petala ovata-
triangularia ad triangularia, 3—4 mm longa et 1.5—2.4 men |&@apsulae ovoideae 7—8.5mm longa
et 4—5.5 mm diam.

Plants in flower with rosettes 0.3—0.45 m diam and infloresesno 15.3—21.1 dm high,
usually in large colonies to 5—10+ m diam. Rosettes progwtout stolonsLeavesvery numerous,
spreading to subascending, 33—39 cm long; sheaths onleddess 3.2—5.2 X (5.1—)6.3—9.2 cm,
glabrous above but lepidote distally beneath, margingtiyessively spinose; blades straight to weakly
falcate, triangular, 2.8—3.5 cm wide above the sheathm#rgins armed with antrorse, retrorse and
spreading red-brown tips 1.3—2.5 cm apart and the tips 3—4 ngndtabrous and lustrous above
but sparingly lepidote above the blade-sheath junctigmcdee below. Inflorescencesterminal, in
staminate individuals often twice compound, but in ped&lindividuals once or twice compound, when
twice compound both usually with 2 basal branches arisorg br near the axis of the inflorescence
and bordering the primary branch and occasionally fnare additional secondary branches; scape
stout, to 99+ cm long, (0.8—)1.5—3.1 cm diam, glabrous; lowstnscape bracts numerous,
foliaceous, ascending, 23—33 cm long with linear-trianga@ressively spinose blades; upper scape
bracts generally longer than the internodes, lane¢eowith adpressed linear-triangular blades (2.4—
)3—16.5 cm long; rachis (4.8—)7.5—10.6 dm long, glabrous; primarmtdoshorter than all but the
shortest lateral branches, (1.9—)2.5—10.3 cm long, margifially spinulose, glabrous above but
finely lepidote below; lateral branches sulcate, fertiiroughout, those of staminate inflorescences
spreading to subascending, sometimes falcate, 5.6—12 an demsely to very densely many-
flowered throughout, glabrous, those of pistillate m&@zences subascending to ascending, straight or
weakly falcate, (3.5—)7.5—23(—38) cm long, densely flowerkd, flowers sometimes verticillate.
Staminate flowers spreading to subascending; floral bracts generally eexog the sepals,
cartilaginous to chartaceous, ovate to broadly ovatavate-triangular, convex and keeled, 3.5—8 X
3—5 mm, externally glabrous, marginally entire to erosgally, apically acuminate to attenuate-
acuminate; pedicels articulated with the rachis, stb#—2.5 mm long, glabrous; sepals convex and
at least one cucullate distally, broadly ovate, 2.3—3 X 2—#@rb, marginally erose to finely
spinulose, apically rounded to praemorse, lustrous atdagis; petals spreading at anthesis, oblong-
elliptic to ovate-elliptic becoming spathulate when dgy5—5 X 2—2.6 mm, marginally entire,
apically rounded, glabrous, pale cream; stamens 6, ildthents basally briefly adnate to the petals;
ovary rudimentary.Pistillate flowers subsecund and generally ascending; floral bracts sttbete to
equaling or exceeding the sepals and much of the petiadstaceous to coriaceous especially
proximally, marginally hyaline, ovate to broadly ovat®nvex, 2.5—4.5(—6) X 2—3(—5) mm,
marginally entire to very finely erose to denticelagspecially distally, apically acuminate to apiculate,
glabrous; pedicels articulated with the rachis, stoli—B mm long, glabrous; sepals coriaceous
especially post-anthesis, marginally broadly hyalmeakly overlapping, convex, triangular to ovate-
triangular, 1.8—2.4(—3.3) X 1.5—2.5(—3.2) mm, marginally finely ertwsentire, apically rounded
to praemorse or apiculate, glabrous; petals subspreadeig-tolangular to triangular, 3—4 X 1.5—
2.4 mm, apically rounded to praemorse or apiculate; semeatimentary; ovary largely superior,
glabrous. Capsuleswith stout pedicels 1.5—3.5 mm long; cartilaginous, locdditty and septicidally
dehiscent, ovoid, 7—38.5 X 4—5.5 mm, glabrous, somewhat ruguyletaw-brown.
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Distribution and habitat. Known only from the vicinity of the type locality iRuebla, where
it forms large populations on extremely dry, exposed slaged hillsides with low thorn-scrub
vegetation and tall, columnar cacti as well as otheti.
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A brief characterization of the pistillate materidllbechtia pueblensisvas included in the
ample description oH. tehuacanaRobinson 1904) On all specimens from the type series of this
taxon examinedRringle 8578 CU, F, GH, LL, MEXU, US), there is a small brarwhpistillate or
capsular material or both, as well as a leaf and agbartstaminate inflorescence. Apparently when
Pringle collected this material, he removed latéranches from a pistillate inflorescence well post-
anthesis, as well as lateral branches from an ohaiVi with better developed capsules, and then
branches from a staminate individual. Leaves arat the same specimen, as judged by their size,
spines, and pubescence and are presumably from a staplanatédecause of the differences in leaf
pubescence mentioned previously. Since the major poofioRobinson’s description focused on
vegetative and staminate material, the pistillatéena well post-anthesis is recognized as a distinc
species hereirtl. pueblensiswhile the staminate material is within the vadatobserved for some
populations oH. podanthawith which it was synonymized (Smith 1937). Herdih,tehuacanas
lectotypified by the staminate material and leaf presaPringle 8578at GH. In the type series Hif
tehuacanastaminate pedicels are a bit shorter than thosevausm populations dfl. podanthathat
we collected from Hidalgo, Morelos, and Puebla. Muoeg, our collections reveal potentially minor
differences in lateral branch form and robustness,celeténgth, and floral bract length and shape
among the numerous populationsHbfpodanthawe sampled. Some of this variation could readily be
related to the extreme environments where the spec@ss. Hechtia podanthaensu lato is in need
of further study to assess the significance of obsediferences and this research is currently in
progress. Althougii. tehuacanavas included in theodanthaspecies complex (Martinez-Correa et
al. 2010) based on the mixed type, the authors failecatzedhat the pistillate material represents a
distinct speciesH. pueblensisand compared their new speciess,chihinautzensidlartinez-Correa,
Espejo, & Lopez-Ferrari and. colossaMartinez-Correa, Espejo, & LOpez-FerrariHo tehuacana
as circumscribed by Robinson (1904). Moreover, when tbeypared floral characters among the
included taxa, they failed to distinguish between gtatei and pistillate inflorescences and their
flowers in their table. Because of dimorphisms kndwexist between the sexes in species we have
collected in flower, it is absolutely essential tonpare like parts (Burt-Utley & Utley 1993).

Additional specimens examined MEXICO. Puebla. Ca San Gabriel Chilac near San Juan
Atzingo and San Andrés, ca 1500 m, 24 Jul 1S8iith et al. 4026F [2], US [2]); Tehuacéan, 2 Aug
1901, @, pro parte menoiC. Pringle 8578(B, BM, GH, K, TEX, M, MEXU); MEX 125 between
Huajuapan de Leon and Tehuacan ca 3.6 mi S of Zapotidmas, 5400 ft, 16 Jul 199Utley &
Utley 8649(MEXU, USF); 0.8 mi E of MEX 125 on gravel rd to Sand. Atolotitlan, 5300 ft, 17 Jul
1991,Utley & Utley 8651(CAS, CU, M, MEXU, NY, US, USF, XAL).

Taxonomic notes

HECHTIA BRACTEATA Mez, in Alph. de Candolle, Monogr. Phan. 9: 550. 189%YPE.
MEXICO. Veracruz. Orizaba, 1833F. Miiller 813(holotype: W, isotype: fragments-B!).

Hechtia confusalL.B. Smith, Contr. Gray Herb. 117: 22. 1937 YPE. Mexico. Puebla. Dry
calcareous hills, La Cafada, 18€7G. Pringle 749 holotype: GH!).

Hechtia bracteataranges from \Veracruz to adjacent Puebla between 6000 andfB8000
elevation, where it grows on rocky, dry, exposedsidiéls with low thorn-scrub vegetation. In these
locations, it is an abundant and often dominant coemioof the vegetation. Vegetatively, unlike many
Hechtia species that consist of solitary individualg, bracteataoccurs in clumps of two or more
individuals. Lateral branches of both pistillate atasnate inflorescences are very densely flowered
on all the specimens we saw or collected.
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As interpreted herdilechtia bracteatancludesH. confusa which (Smith 1937) described as
new because its flowers and pedicels resembled thdde mbdanthabut differed in its ample floral
bracts. Plant habit, inflorescence form, floral cltees, and capsules df. confusa are
indistinguishable from those &f. bracteata The most obvious differences between the holotypé of
confusa(Pringle 7479 and specimens collected from the vicinity of ¥pd locality Utley & Utley
7934 are shorter leaf blades and far less robust infleress than those observed on individuals in
populations ofH. bracteatafrom elsewhere in Puebla or in Veracruz. Interestingie more
diminutive colonies occur at slightly higher elevaig1100—1400 ft) and more harsh environments
than those of the more robudt bracteatapopulations. Edaphic factors and differences in mastur
availability may influence mature plant size in some pafahs ofH. bracteataand this is consistent
with our observations of populations of otltgchtiaspecies observed from elsewhere in Mexico.

Most recentlyHechtia bracteataand its synonynid. confusawere both included as distinct
species in théd. podanthacomplex (Martinez-Correa et al. 2010). Their inclusiothis complex
ignores the obviously articulated pedicels and ampialflaracts characteristic of this species that are
not evident on the other taxa included in the groupsamhgly suggests that the circumscription of the
complex needs re-evaluation.

Representative specimens examined MEXICO. Puebla. Cerros calizos con matorral
espinosaSalinas T. F421IMEXU); ca 6.3 mi NE of jct of MEX 150 with rd into Telcan, 6000 ft,
5 Jul 1982 Utley & Utley 6931(MEXU); 4.9 mi N of MEX 150 libreon MEX 28to Esperanza and
2.9 mi S of Cafiada Morelos, 7700 ft, 18 Jun 1988y & Utley 7911(MEXU, USF); Utley & Utley
7934 (C, CAS, GH, MO, NY, XAL); 7700—8000 ft, 21 Jul 1983tley & Utley 7935(B, GH, M,
MEXU, US, USF); 10 Feb 1994Jtley & Utley 8878(MEXU); 30.8 mi N of Acatlan on rd from
Acatlan to Ixcaquixtla, 6300 ft, 15 Jul 1991tley & Utley 8642(MEXU). Veracruz. 0.2 mi W of
Acultzingo on MEX 150 libre to Puebla, 6000—6100 ft, 21 Jul 1988y & Utley 7912(GH, M,
MEXU, US, USF, XAL) ca 2.2 mi W of Acultzingo on MEX 150 libre to Puebla stae 6400 ft, 4
Aug 1991,Utley & Utley 8748(CAS, GH, MEXU, US, USF, XAL)6270 ft, 31 May 1992Jtley &
Utley 8785(B, CAS, GH, MEXU, MICH, NY, US, USF, XAL); 6600 ft, 1Beb 1994 Utley & Utley
8879 (MEXU).

HECHTIA SPHAEROBLASTA B.L. Robinson, Proc. Amer. Acad. Arts 35: 323. 1900YPE.
MEXICO. Guerrero. Tlapa, 1200 m, 3 Dec 189#lelson 2044(holotype: GH!; isotype:
us)).

Hechtia sphaeroblastavas thought to be known only from its type from Tla@aierrero,
which consists of fragments of a staminate infloeese and a leaf and was distinguished fkdm
stenopetal&lotzsch by its stamens that were considered tmdladed rather than exserted (Smith &
Downs 1974). Although this species was occasionallgaetti, pistillate specimens includigpore
5278andMoore & Wood 473all were identified asl. stenopetal&I. or H. podanthaSmith & Ruiz
Mora 32153. In addition toH. sphaeroblastaH. stenopetalaincluded elements of several other
species, includingd. melanocarpalL.B. Smith (Burt-Utley & Utley 1988)H. cordylinioidesBaker,
andH. hintoniana,whichis described herein. Matuda’s collectiontbfsphaeroblastgMatuda et al.
3847) and ours from near Tlapa de Comonfort, Guerrélitey & Utley 8566, and elsewhere in
Guerrero, Puebla, and Oaxaca establish that this speebsndant in a number of different habitats
in these Mexican states. Individuals vary signifitann size at flowering among and within
populations and in the presence or absence of stoldeshtia sphaeroblastgrows epilithically on
rock faces adjacent to deciduous forests but alscsteally on calcareous soils in or near deciduous
forests and on steep, exposed karstic slopes. Indisiduay be solitary or occur in colonielechtia
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sphaeroblastais readily distinguished from other taxa by its glaisrocharacteristically twice
compound pistillate and staminate inflorescences agittending branches.

Representative specimens examinedMEXICO . Guerrero. Cafion del Zopilote, km 267—
268 between Venta Vieja and Milpillas on hwy between Miexaad Chilpancingo, ca 2000 ft, 23 Aug
1948,Moore & Wood 4734US); Carfion del Zopilote between Mexcala and Zumpat@e)—2700
ft, 23 Aug 1948 Moore 5278(BH, C, US); Xochihuehuetlan, adelante de Tlapa, 130Q5mug
1972, Matuda et al. 3847IMEXU, US); 1.4 mi W of Tlapa de Comonfort on hwy froffapa to
Chilpancingo, 3800 ft, 29 Jul 199Qtley & Utley 8566(GH, MEXU, NY, US, USF). Oaxaca.
alrededores de la Planta Hidroeléctrica 7 km al MWamazulapan, 1750 m, 18 Apr 198zedowski
19699(US); 10.7 mi S of Oaxaca-Puebla state line on MEX 125 floimjuapan to Tehuacan, 6100
ft, 11 Aug 1986 Utley & Utley 7623(CAS, MEXU, USF); between 16.2—17.6 mi N of MEX 190 at
Huajuapan de Le6n on MEX 125 from Huajuapan to Tehuacéan, 6400—6280Jil 1987Utley &
Utley 7946(GH, MEXU, MICH, US, USF); 6700 ft, 25 Jul 198@tley & Utley 7947(MEXU, NY,
USF, XAL); 15.5 mi SE of Huajuapan de Le6n on MEX 190 to @ax@100 ft, 30 Jul 199Utley &
Utley 8572 (MEXU). Puebla. On hwy from Puebla-Oaxaca, 16 Dec (year not givenjith & Ruiz
Mora 3215 a(F); 40 .6 mi S of square at Acatlan on rd to IzGcaMdéamoros, 4000 ft, 9 Aug 1986,
Utley & Utley 7619(B, BM, CAS, F, GH, K, MEXU, MO, NY, US, USF); 12.7i 1@ of on MEX 190
to Acatlan and Huajuapan de Ledn, 4400 ft, 24 Jul 1888y & Utley 7942(MEXU, USF); MEX
190,10.3—11 mi NW of Acatlan, 4700—4800 ft, 29 Jul 199ey & Utley 8569(C, GH, M,
MEXU, MO, NY, USF, XAL); ca 0.6 mi S of Chinantla ad to Tlapa de Comonfort, 4000 ft, 15 Jul
1991,Utley & Utley 8643(GH, MEXU, US, USF).

HECHTIA TEXENSIS S. Watson, Proc. Amer. Acad. Arts. 20: 374. 189%PE. USA. Texas.On
limestone cliffs in the great bend of the Rio Grankieg 1883,Havard 85 (holotype: GH!;
isotype: GH!).

Hechtia ellipticaL.B. Smith, Contr. Gray Herb. 117: 20. 193FyPE. MEXICO. Coahuila. Saltillo,
1898,Palmer 205holotype: GH!; isotypes: BM!, C!, UC, US!).

Hechtia zacatecak.B. Smith, Contr. Gray Herb. 117: 21. 193FyYPE. MEXICO. Zacatecas. High
ridges, Cedros, 190&irkwood 5(holotype: GH!; isotypes: F!, MO).

Hechtia texensiss distributed from Texas in the USA to the north&faxican states of
Chihuahua, Coahuila, and Zacatec&sechtia texensisvas distinguished from botH. elliptica and
H. zacatecaaising sepal length vs width (shape) as a key charésteith 1937; Smith & Downs
1974); however, pistillate sepals ldf texensiswere being compared to staminate sepals of Hoth
elliptica andH. zacatecagBurt-Utley & Utley 1987) When staminate sepals as well as pistillate
sepals and capsules of thésra are compared with one another, it is impossibiistinguish either
H. elliptica or H. zacatacadrom H. texensis.Smith (1937) and Smith and Downs (1974) further
distinguishecH. elliptica from H. zacatecady sepal characters that were characterized asceHipd
obtuse inH. elliptica but ovate and acute . zacatecae Both shapes and apices are observed on the
type specimens of both taxa. As noted previously, sdmgleswithin an individual flower if.
texensigs variable (Burt-Utley & Utley 1987) and an unreliablerettder. The sepals &f. elliptica
were described as deep rose and thos¢ @hcatecaas being stramineous. Sepals on the holotypes
of both taxa have minute maroon maculations, but thodd. dlliptica are denser, giving them a
“rose” rather than stramineous appearance. Furtherheanees oH. elliptica were characterized as
being splashed bright rose, while thoseHofzacatecaevere green (Smith 1937; Smith & Downs
1974). When specimens from the type seriebl.oélliptica were examined, it was obvious that the
leaf coloration resulted from a pigmented compound wzest deposited on their leaf surfaces and also



Burt-Utley, Utley, and Garcia-Mendoza: Hechtia 16

absorbed into their hypodermises. Our collections fifzenvicinity of the type locality ofl. elliptica
and near the type locality &f. zacatacaall support the synonymy di. elliptica andH. zacatacae
with H. texensis

Representative specimens examinedVEXICO. Chihuahua. 20 km ENE of Cd. Jiménez,
5100 ft, 2 Oct 1973Henrickson 1377%LL, TEX). Coahuila. 8.8 mi NE of Glorietta on N side of
Saltillo on MEX 40 between Saltillo and Monterrey, 141022,May 1991 Utley & Utley 8600(BM,
C, F, GH, K, M, MEXU, NY, TEX, UC, US, USF %8.3 mi NE of glorietta on N side of Saltillo on
MEX 40 between Saltillo and Monterrey, 1240 m, 22 May 128ley & Utley 8601(BM, C, M, GH,
MEXU, MO, TEX, US, USF); 7.5 mi N of glorietta on N¥ide of Saltillo where MEX 57 and MEX
40 junction on MEX 57 to Monclava, 1460 m, 22 May 1991lgy & Utley 8602(MEXU, TEX,
USF); 18.6 mi N of glorietta on NW side of Saltillo ek MEX 57 and MEX 40 junction on MEX 57
to Monclava, 1250 m, 22 May 199fley & Utley 8603(BM, C, GH, MEXU, US, USF); 22.9 mi W
of Saltillo at glorietta on W side of Saltillo wieeMEX 57 and MEX 40 meet, on MEX 57 toward
Torredn, 1340 m, 22 May 1991jtley & Utley 8604(MEXU, US, USF); just N of Coahuila-
Zacatecas state line on MEX 54, 16.3 mi N of turnoff tme@pcion de Oro, 23 May 199tley &
Utley 8606(MEXU, USF).

HECHTIA GLOMERATA Zuccharini. Abh. Math. Phys. Cl. Kénigl Bayer. Akafliss. 3: 240, pl.
6. 1840.

Hechtia mexican&.B. Smith. Contr. Gray Herb. 117: 19. 193VyPE. MEXICO. San Luis Potosi
Dept. Valles, Sierra de Abra, 200—300Mgaury 6593(holotype: F!; isotype GH).

Hechtia glomeratais the most widely distributed species in the genasiging from
southeastern Texas to Guatemala and has been abundalettyed in Texas and in the northern
Mexican states of Tamaulipas, Hidalgo, and San Lui®gPot InH. glomerata like H. texensis
inflorescences are lateral and a robust floweringvithgal may have two or more inflorescences
simultaneously with flowers at anthesis (eJgey & Utley 9003. Inflorescences in populations laf
glomerataalso vary from once compound with short densely dl@d to elongate laxly flowered
lateral branches to twice compound with elongatedataanches. Aside from field observations, it is
possible to unequivocally determine that the infloreseg are lateral when scape bases are available.
In both taxa, the lowermost scape bracts are very ,shafike those of species with terminal
inflorescences that typically have foliose lowerngrsipe bracts.

Hechtia glomeratavas distinguished froril. mexicanausing flower size as a key character
(Smith 1937; Smith & Downs 1974). However, the measurentekes from the type dfl. mexicana
which consisted of an inflorescence branch with neatapsules, included the length of the capsules, in
contrast to those dfl. glomerata which were based on actual flower size. The difo@l bracts,
sepals and the remains of petals fréin mexicanaare consistent with those obtained frain
glomerata moreover, there are no significant differencethashapes of these parts when individuals
of the same sex are compared from the type locality. shexicanaand populations dfi. glomerata
from throughout its range. Differences in diametefs individuals at flowering, heights of
inflorescences, as well as lengths of lateral bresidan be observed readily within populationsi of
glomeratabut are likely the result of local edaphic factorsg afjflowering individuals, and genetic
variability. Our collectionsWtley & Utley 7838 from the vicinity of the type locality, Sierra debra
in the state of San Luis Potosi, support these findasgdo inflorescence and floral characters from
our collections ofH. glomeratafrom the states of Tamaulipas, San Luis Potosi, #s&iveere in
Mexico.
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Representative specimens examined MEXICO. Tamaulipas. Cerro Tres Vetas, 16 Jul
1930, Bartlett 10383(US); 16 m S of Cd Victoria at junction of Cd Vic@Matamoros hwy with
Periférico on rd to Cd Mante,1200 ft, 23 May 198Jtley & Utley 7835(F, MEXU, USF); Sierra
Cucharas, 1100 ft, 23 May 198Utley & Utley 7836(MEXU, MO, TEX, USF); 10.8 mi S of Cd
Mante on hwy to Cd Valles, 900 ft, 23 May 198Jley & Utley 7837(MEXU, USF); ca 1 mi S of El
Abra on MEX 85 from Cd Mante to Cd Valles, 800 ft, 20 Apr 1998ey & Utley 9005(GH, M,
MEXU, TEX, US, USF); ca 1.7 mi S of rd from MEX 85 tod@ez Farias on gravel/dirt rd to
Balneario La Florida, 400 ft, 23 May 1994tley & Utley 8928(GH, MEXU, M, TEX, USF).
Hidalgo. Jacala, Puerto de la Zorra near km 284 on hwy N afldat500 m, 27 Oct 1946Joore
1692 (GH); 10 km al NW de Zimapéan, 30 Apr 1965, Gonzalez Quint2856 (WIS); slopes of
barranca de Tolimdn somewhat above mines on rd fronagan to Mina Loma del Toro and
Balcones, 5000 ft, 8 Aug 1948/oore & Wood 4400MICH, US). San Luis Potosi.Estacion
Microondas Pastoriza, ca 22 km S of Matahuala, 1550—1650 m, $98¥%8,Johnston el a(LL,
TEX); El Abra, ca 15 km E of Cd Valles, 15 Apr 1956, 150Rmedowski 7478MEXU, US); 7.3 mi
E of Cd. Valles and 2 mi E of El Abra on MEX 70 from Walles to Tampico, ca 600 ft, 24 May
1987,Utley & Utley 7838(K, M, MEXU, US, USF). Queretaro. Ca 12.5 mi E of Vizarrén on MEX
120 to Jalpan, 4800 ft, 22 May 1994tley & Utley 8926(M, MEXU, USF); ca 12.8 mi N of Jalpan
on rd from Jalpan to Rio Verde, 2200 ft, 22 May 19%ey & Utley 8927(MEXU). Chiapas. Mpio.
La Trinitaria, 3 mi S of La Trinitaria, 5100 ft, 10 Jul 19@&8¢edlove 14478VICH, US); 5.3 mi S of
La Trinitaria on Mex 190, 4200 ft, 22 Jun 1982, 280Wftey & Utley 6854(MEXU, USF); ca 0.8
mi N of Mex 190 on gravel rd to Cascadas El Aguacero,up61982,Utley & Utley 6876(MEXU,
USF); 3 km N of Ocozocoautla on rd to Mal Paso, 900 el 1972Breedlove 2391GMICH, MO,
NY);13 km N of Berriozabal near Pozo Turpache and F8uspiro, 900 m, 25 Dec 197Rreedlove
& Thorne 30856 MICH). GUATEMALA. Dpto. Quiché. Near Sacapulas, 1040—1240 m, 12—14
Jan 1939Standley 6252%5F).
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