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Abstract. Galphimiu (Malpighiaceae, Byrsonimoideae, Galphimieae) comprises 26 species of

suffrutescent herbs, shrubs, and treelets. Four species (G. amambayensis, G. auslralis, G. brasiliensis, G.

platplivlla) occur in South America south of the Amazon basin, and the remainder in Mexico; one species

(G. angustifolia) extends into Texas and one (G. speaosa) into Central America. One species, G. gracilis,

is cultivated worldwide in warm regions. The genus is characterized by bilaterally symmetrical flowers

with yellow to red petals; in eight species the petals are persistent. The sepals lack oil glands, but a few

species bear calyx glands that resemble the leaf glands. The fruit is a globose schizocarp breaking apart

into three small 1-sceded cocci. The base chromosome number is x=6. For each species a full synonymy,

detailed description, and range map are provided; all but two species are illustrated. Three new species

(G. calliantha, G.floribumla, G. speciosa) are proposed.

INTRODUCTION

Tlie Neotropical genus Galphimia Cav. (Malpighiaceae. tribe Galphimieae)

comprises 26 species of large herbs, shrubs, and treelets of mostly drier habitats. Most

species occur in Mexico, with one extending to Texas and one ranging to northern

Nicaragua, but four are restricted to South America, south of the Amazon basin.

Galphimia is characterized by flowers with yellow petals (often suffused with red)

borne in racemes, either solitary or arranged in panicles; in eight species the petals

are persistent in fruit. The sepals lack the large oil glands typically found in other

New World Malpighiaceae, but in a few species the calyx has one or more small

glands that resemble the leaf glands. Ten fertile stamens surround a tricarpellate

ovary with three subulate styles. The globose fruit is a schizocarp that breaks into

three 1 -seeded cocci.

The history of Galphimia is one of confusion, caused in part by misinterpretation

of the earliest described taxa, competing generic names (Galphimia Cav. vs. Thryal-

lis L.), and misapplication of various names to one cultivated species (G. gracilis),

but also by the superficial morphological similarity of many of the species. The

showy inflorescences catch the eye of collectors, who often label all specimens from

Mexico as G. glauca or G. gracilis, and those from South America as G. brasiliensis.

This revision builds on preliminary studies of the genus (C. Anderson 2003, 2()05a,

b) and clarifies the circumscriptions of the species and associated nomenclature. It

is intended as a basis for detailed future studies. Many species are still known from

only few collections. Questions remain concerning the phylogeny, phytogeographic

history, pollination and dispersal strategies, ploidal levels, as well as developmental

aspects, such as the nature of the unusual calyx glands, the shift to persistent petals,

and the suppression of the peduncle.

TAXONOMICHISTORY

The nomenclature of Galphimia and the application of names have been prob-

lematical, partly owing to uncertainty about the status of the generic name Thryallis L.

and partly to doubtful interpretation of original descriptions without access to type
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material. Now Thryallis Mart, has been conserved over Thryallis L.. a synonym of

Galphimia Cav., and the opportunity to study types aUows for assignment of names
as intended by the original authors.

The taxonomic history of the genus now accepted as Galphimia begins with

Linnaeus's (1762) description of his new genus 7/?nY///M, containing only T. iirasil-

iensis. In 1799 Cavanilles published the genus Galphimia (an anagram of Malpii>hia)

to accommodate two species from Mexico (G. glauca, G. hirsiila) to which he added
G. ghmditlosa in 1801. Lindley (1828) and Martins (1829) added new species from

Brazil to Thryallis. and Martins also provided a generic description reflecting his

concept of Thryallis. It was Adrien de Jussieu (1833), the (Irst monographer of the

Malpighiaceae, who realized that 7." brasiliensis is not congeneric with Lindley's T.

hrachystachys and Martius's 7^ longifolia and T latifolia. He transferred T brasiliensis

\o Galphimia Cav., as G. brasiliensis (L.) Adr. Juss., and recognized Thryallis sensu

Martius, in which he included T loni^ifolia, T latifolia. and '/: braciivstaciivs (Jussieu

1840).

Most botanists followed Jussieu's lead in recognizing Galphimia and Thryallis

sensu Martius (e.g., Grisebach 1858) until Kuntze (1891) opted to retain Thrvallis L.

for all the species that had been placed in Galphimia and proposed the new genus

Hemsleyana to replace Thryallis sensu Martius. Kuntze's views were accepted most
notably by Rose (1909) and Small (1910), but they were rejected by Niedenzu (1914,

1928), who accepted Jussieu's generic classification. The controversy was not settled

until a proposal by Morton and Cuatrecasas (1967) tc^ conserve Thryallis sensu Mar-
tius over Thryallis L. was accepted by the Nomenclature Section of the 1 1th Interna-

tional Botanical Congress in 1969. Thryallis Mart, thus is now included in the list of

conserved names of the International Code of Botanical Nomenclature (McNeill et

al. 2006). It is a South American genus of five species not associated with the Galphi-

mieae (C. Anderson 1995). Yet. the confusion concerning the correct generic name
persists, particularly in the horticultural trade, and names in Thryallis are still used

occasionally for species of Galphimia.

Only two authors provided comprehensive accounts of Galphimia after Jussieu's

(1843) treatment and Rose's (1909) brief synopsis: Small in 1910 (as Thryallis) for

the series North American Tlora (thus excluding the South American taxa), and
Niedenzu (as Galphimia) in 1914 as a monograph and in 1928 as part of his treat-

ment of Malpighiaceae for Das Pflanzenreich. Regrettably, the work of both authors

was hindered by a paucity of good collections and a lack of opportunity to study the

majority of types. As a result, their publications are flawed and, as primary refer-

ences, contributed to the many misunderstandings of species circumscriptions and
nomenclature that have plagued all those concerned with Galphimia since the early

part of the 20th century.

At the time that Jussieu defined Galphimia. the genus included only the three

species of Cavanilles in addition to G. brasiliensis. To these Bartling (1840) added G.

gracilis, G. grandiflora, and G. paniculata (his names G. latifolia and Ghumboldtiana
are synonyms of G. paniculata) and Jussieu (1843) described G. multicaulis in his

monograph of the family. Explorations of southern South America and of the Ameri-
can West and Mexico in the late hSOOs and early 1900s resulted in the discovery of

additional species from those regions. Chodat (1890) described G. australis and G
platyphylla from Paraguay. Eiy the time Rose (1909) published his review of the genus
(as Thryallis) five more species were known from Mexico: G. angusti folia (includ-

ing G. lini folia: also in Texas), G montana, G. sessili folia. G. tuberculata (including

G. humilis). and G. vestita: however, the Oaxacan endemic G elegans. which Baillon

(1874) based on cultivated plants, was overlooked. Blake (1917) described another



2007 C. ANDERSON:GALPHIMIA 3

Mexican species, G. langlassei (as Thryallis langlassei). My studies (C. Anderson

2003, 2005a, b) added one new species from Paraguay (G. amambayensis) and five

from Mexico (G. arenicola, G. mexiae, G. mirandae, G. oaxacana, G. radialis); three

new species, G. ccdliantha from Guerrero, G. floribunda from western Mexico, and G
spedosa from southern Mexico and Central America, are proposed here. Galphimia

now includes 26 species.

MORPHOLOGY

Habit and vesture. Most species of Galphimia are shrubs that may reach 4 m
and some form treelets (to 6 m), but those without peduncles are mostly large, often

sprawling, suffrutescent herbs arising from a woody base or small shrubs to 1.5 m
high.

In most species the vesture is composed of medifixed, straight to wavy or crisped,

reddish brown, sessile or subsessile hairs to ca. 1 mmlong. In a few species the medi-

fixed hairs are borne on persistent tubercles, which roughen the structure after the

hair is shed (Fig. 4c). Such tubercles may be strongly expressed, as in G. tubercidata,

or subtly and then are seen only with magnification, as in G. brasiliensis and the peti-

oles of G. gracilis. Basifixed hairs occur on the ovary and fruit of some species with

deciduous petals. The hairs may be evenly distributed (but sometimes absent near

the apex) or restricted to the sutures.

In general, the stems and foliage are pubescent when very young but soon

become glabrescent to glabrous at maturity; the inflorescence axes are commonly

moderately to densely pubescent but also eventually glabrescent in age. Galphimia

glandulosa and Gfloribunda lack such vesture; G glandulosa is entirely glabrous

(except for a pilose ovary), and Gfloribunda may have only some scattered hairs

on parts of the inflorescence or lack them. Galphimia gracilis is unusual in that the

laminas have a tuft of hairs at the apex; this tuft is sloughed off in age and seen best

in younger leaves. Three species are easily recognized by the vesture of the vegeta-

tive parts. In G. elegans, the laminas are abaxially pubescent with reddish brown

hairs, which may be sloughed off, and older leaves may be only patchily pubescent

or eventually glabrescent. Younger leaves are also adaxially sparsely pubescent, but

the hairs are soon shed. Frequently the epidermis is raised at the point of attach-

ment, which is evident after the hair has fallen. Galphimia vestita and G. hirsuta are

abundantly pubescent in all parts, including the abaxial surfaces of the calyx and the

petals. Galphimia hirsuta is covered with hairs borne on persistent tubercles. In G
vestita the dense tangled covering is composed of white or translucent T-shaped hairs,

which have a trabecula 1-2 mmlong borne on a stalk ca. 0.5 mmlong. Such hairs do

not occur in any other species of Galphimia, although they are found in many other

genera of Malpighiaceae.

Leaves. Most collections of Galphimia consist of the inflorescence and subtend-

ing shoot, but only occasionally include leaves from other parts of the plant, which

are often larger than those near the flowers. Thus, for some species the measurements

given in the descriptions may not reflect the fufl range of leaf dimensions. The leaves

are opposite and, in most species, petiolate, although the petioles may be very short;

in species lacking peduncles and also one species with persistent petals, Gmidticaulis,

petioles generally are much less than 1 cm long. In G sessilifoUa the petioles are

absent or rudimentary (to 1 mmlong). In the majority of species the laminas vary

from elliptical to lanceolate to ovate, and in some to rhombic (e.g., G tuberculata).
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Galphimia vestita has linear leaves less than 1 cm wide. In two widespread species, G.

angiislifolia and G. aiistralis, laminas are exceptionally variable in shape, from linear

to ovate, sometimes on the same indidual (Fig. 15a).

The margin is entire, but in species bearing tuberculate hairs the margin of

mature leaves, at least proximally, bears the persistent tubercles. The laminas of G.

arenicola commonly bear elongate, multicellular, epidermal processes in addition to

such tubercles along the margin. Galphimia oaxacana is distinctive in that the margin
forms a thickened, narrow, light-colored band.

All species have circular leaf glands, which are often diagnostic, especially their

size and position, except in G. speciosa. in which the placement of the leaf glands is

variable, even along the same shoot (Fig. 27c). In general, a pair of glands is borne
on the lamina margin, near or at the base, or on the petiole, mostly in the distal 1/2.

Galphimia glandiilosa is distinctive in that the leaf glands are usually borne in the

proximal 1/6-1/2 of the petiole (Fig. 7b, c).The glands may be flush with the surface

or barely raised (e.g., G. gracilis. Fig. lb), but more commonly are prominent (e.g., G.

langlassei. Fig. 9b) to peglike (e.g., G. tiiberculata. Fig. 4b, e). Sometimes, one or more
smaller additional glands are found along the margin, distally from the main pair, and
sometimes one or both glands are absent. In G. sessilifolia only the hrst pair of leaves

on a shoot has one or two glands (Fig. 13b), though sometimes it, too, is eglandular;

this first pair also differs from other leaves on the same shoot in having relatively

small, orbicular laminas.

The stipules arc distinct, intrapetiolar, linear to narrowly triangular (e.g.. Fig. I b,

20b), and persistent on the stems. In most species, stipules are 1-3 mmlong, but in

G. radialis they are commonly 3.5-6 mmlong (Fig. 12c) and in G. vestita 3.5-9 mm
long (Fig. 17b).

Inflorescences .The basic pattern in Galphimia, as in many genera of Malpighia-

ceae, is a single flower on a pedicel, which is borne on a peduncle; this unit represents

a reduced inflorescence. A pair of bracteoles subtends the pedicel; in many genera
the bracteoles are borne at the base of the pedicel, but in Galphimia they are found
on Ihc peduncle, near the apex (e.g., G. gracilis. Fig. Ic) or, more commonly, between
the base and the apex of the peduncle (e.g.. G. grandijiora. Fig. 34c). A bract always
subtends the base of the peduncle. Bracts and bracteoles are persistent. In six species

the peduncle is lost or rudimentary, and the pedicel is then subtended by three struc-

tures, the bract and the pair of bracteoles (e.g., G. angustifolia. Fig. 15f, j; G. vestita.

Fig. 17h); in G. anguslifolia and G. hrasiliensis the peduncle is mostly not evident but

sometimes expressed in some inflorescences. The bracts and bracteoles are persistent;

they are eventually sloughed off in old inflorescences.

The 5-merous, bilaterafly symmetrical flowers are borne in terminal racemes,
which are solitary in most species or grouped in ternate panicles, especially in robust

individuals. In a few species, e.g., G. paniculata, the racemes are aggregated into

large panicles, and most of the flowers are crowded along the axes. In species lack-

ing peduncles the flowers are more widely spaced, often separated by a distance

approximating the length of the pedicel (e.g.. Figs. 15a, 18a); except in G. platyphylla,

the small flowers characteristic of these species and their opening only one to three

at a time add to the sparser appearance of the raceme when compared to the inflores-

cences of the remainder of the genus. In species with persistent petals the flowers are

usually closely spaced along the axes, and among these species the persistent petals

add to the dense aspect of the inflorescences (e.g.. Figs. 33a, 36a).

The inflorescence axes are sparsely to densely pubescent during anthesis, but the

vesture may be abraded or sloughed off in age. The peduncles and pedicels are also
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usually somewhat pubescent, and within an inflorescence the pedicels are commonly

more densely so than the peduncles. Frequently, the line indicating the articulation

between the pedicel and peduncle is covered a with dense ring of hairs. In many spe-

cies the pedicels have the hairs concentrated in a hue extending from the calyx to the

peduncle. Two species are distinctive in their lack of vesture in the inflorescence: G.

glandulosa, which is entirely glabrous (except for a pilose ovary), and G.floribunda,

in which the racemes are glabrate (with a few scattered hairs) to glabrous.

Calyx. The calyx is composed of five oblong to elliptical sepals, which may be

distally minutely denticulate or minutely erose and sometimes ciliate; in G. calliantha

the margin is fringed. The sepals are mostly glabrous, but pubescent in G. amambay-

ensis, G. hirsuta, and G. vestita.Vixt species lacking peduncles all have a tuft of hairs

at the apex of the sepal (e.g., G. angiistifolia, Fig. 15f); this tuft is seen best in buds

and recently opened flowers.

Galphimia lacks the oil glands that are found on the calyx of most genera of

NewWorld Malpighiaceae, and most species have large anthers, which are associated

with pollination syndromes in which pollen is the reward. Yet, some species have

glands at the base of the sinus between adjacent sepals (e.g.. Figs. 3d, 7d, 20c), which

resemble the leaf glands in appearance and not the oil glands found in other genera.

The nature of these glands in G. australis (as "G. brasiliensis") was investigated by

Castro etal. (2001).

Calyx glands occur only in nine species, all with deciduous petals (G. arenicola,

G. glandulosa, G. hirsuta, G. montana, G. oaxacana, G. mirandae, and G. tiibercidata

in Mexico, and G. australis and G. platyphylla in South America). The expression

of calyx glands is often unstable, and only G. hirsuta has five calyx glands in every

flower; however, G. hirsuta is known from only three collections. In G. arenicola, G.

glandulosa, and G. oaxacana the number of glands per calyx varies from one to five.

In G. australis, G. montana, G. platyphylla, and G. tuberculata some or all flowers in

an inflorescence may lack calyx glands or bear one to five glands. Only one calyx of

one specimen of G mirandae bore one gland, but for this species, too, only limited

material is available.

Corolla. The corolla is composed of five clawed petals, which are yellow, but

often marked or suffused with red, and glabrous, but with hairs on and adjacent to

the abaxial midrib in G. hirsuta and G vestita, two species characterized by abundant

vesture, and in G. amambayensis. In the majority of species, the petals are deciduous.

Eight species (G calliantha, G. elegans, G. floribunda, G glauca, G. grandiflora, G.

nmlticaulis, G. paniculata, G. speciosa) have persistent petals, which stiffen as the fruit

matures and remain even after the cocci have fallen (e.g.. Fig. 3 Id). Surprisingly, none

of the authors who have published on Galphimia remarked on this highly unusual

phenomenon, even though some (e.g., Cavanilles 1799; Bartling 1840; Baillon 1874)

observed hving plants cultivated in botanical gardens.

The basic corolla pattern is four equal lateral petals and one posterior petal (the

"flag" petal) with a longer and stouter claw and differently shaped limb. The species

lacking peduncles afl have subequal petals, i.e., the posterior petal is like the lateral

ones though sometimes a little bit larger. Except for G. platyphylla, these species have

very small petals, the limb only to 5 mmlong. Only one species with peduncles has

subequal petals, G rad talis.

Androecium. The androecium is composed of ten glabrous stamens. The fila-

ments are of unequal length. The filament opposite the anterior sepal is the longest,
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that opposite the posterior petal the shortest; the lateral filaments are of intermediate

length. Only G. hrasiliensis and G. vestita depart from this pattern. In C hrasiliensis

the filaments of stamens opposite the lateral sepals are equal to each other and only

slightly shorter than that opposite the anterior sepal, and the filaments of stamens

opposite all petals are equal. In G. vestita the filaments are all equally long. Adjacent

filaments are usually very briefly connate at base.

The anthers are subequal within an androecium and open by longitudinal slits. In

most species they range from 2.5 to 3.5 mmlong {G. clei^ans: 1.8-2 mm; G. glandidosa:

3.3^.4 mm), but in species lacking peduncles they are much shorter {G. angusti folia,

G. hrasiliensis: 0.7-0.9 mmlong; G. aniambayensis, G. australis, G. platypliylla, G.

vestita: 1-1.5 mmlong).

Gynoeeium. The ovary is tricarpellate and bears three subequal, subulate styles

with a terminal minute stigma. Two carpels are anterior and one posterior, on the

plane of symmetry. The ovary is always glabrous in species with persistent petals. Ten

species have a pilose ovary; in seven the hairs are evenly distributed (G. amambayen-
sis, G. angustifolia, G. hrasiliensis, G. glandulosa, G. langlassei, G. mexiae, G. vestita),

but in three the hairs are concentrated along the sutures (G. oaxacana, G. raciialis,

G. liiberculata). Ovary pubescence is variable in G. niontana: in some specimens the

ovaries bear some hairs along the sutures and in others they are glabrous. The hairs

are basifixed and in most species ca. 0.1-0.3 mmlong and thus easily overlooked,

especially in species with hairs mostly on the sutures; in G. radialis the hairs are up

to 0.8 mmlong.

Fruits. The fruit is a schizocarp that breaks into three cocci. Each pebble-like

coccus contains a globose seed with a dark brown, smooth seed coat. The globose to

ellipsoid embryo is folded in half, the larger outer cotyledon enfolding the smaller

inner one. Cocci generally are from 3 to 5 mmlong, but only 2.5 mmlong in G.

glauea.Thc cocci are smooth to somewhat rugose when dry, and glabrous or minutely

pilose (like the ovaries), and lack any obvious dispersal mechanism. Tliey fall into

the "'detritus fruit" category, i.e., small pebble-like units blown about by wind or

dispersed by water. In herbarium specimens with mature fruits, the cocci are often

slightly dehiscent along the dorsal suture, although the opening is not sufficient to

release the seed; it is not known whether this dorsal splitting is natural or an artifact

of drying. The base of the coccus and the areole often have some aerenchyma, which

may provide some buoyancy.

DISTRIBUTION

Galphimia, in general, occurs in dry habitats and has an unusual range. Tlie

majority of species are found in Mexico, with one (G. speciosa) extending into

Central America and another (G. angustifolia) into Texas. The Mexican species are

recorded mostly from dry situations in pine-oak forests and shrublands ("matorral")

and also disturbed areas. Only G. grandiflora occurs in mesic sites in forests domi-
nated by oaks, pines, and firs. Galphimia arenieola has been found only on dunes and
in coastal deciduous forest on the Pacific coast of the Isthmus of Tehuantepec. See

the appendix for a list of species found in Mexico and sorted by state.

Four species are found in South America, south of the Amazon basin (Figs. 19,

21), all in open habitats (open woodlands and grasslands, cerrado, caatinga, campo
limpo. campo sujo, matorral, and secondary sites). Galphimia australis, a widespread

and variable species found from eastern Bolivia and southern Brazil to northern
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Argentina, is sympatric with G. amambayensLs (known only from the type from east-

ern Paraguay) and G. platphylla (eastern Paraguay and adjacent Brazil). Galphimia

brasiliensis is restricted to eastern Brazil, from Paraiba to Bahia and adjacent Piaui.

Tlie South American species are morphologically most similar to G. angustifolia

and G. vestita of northern Mexico, which grow in dry and desert habitats, from thorn

scrub and tropical decidous forest to sandy washes and arroyos; G. angustifolia is also

reported from limestone, caliche, and gypsum substrates. Galphimia angustifolia is a

commonspecies found from central Texas to Tamaulipas and west to Coahuila (and

some collections from the Durango border) as well as in eastern Baja California

Sur and westernmost Sonora and adjacent Sinaloa (Fig. 16). The range of G. vestita

extends from Sonora to Nayarit, with one collection from southwestern Chihuahua

(Fig. 10).

GENERICANDINFRAGENERICAFFINITIES

The phylogeny of Malpighiaceae and the relationships of the genera are cur-

rently the focus of a study by W. R. Anderson and C. C. Davis; earlier results were

reported by Cameron et al. (2001) and Davis et al. (2001). Galphimia is placed in

the tribe Galphimieae of subfamily Byrsonimoideae, with Lophanthera Adr. Juss.,

Spachea Adr. Juss., and Verrucularia Adr. Juss. (W. R. Anderson 1978). In addition

to the shared characteristics noted by Anderson (1978), the presence of latex has

been reported for all four genera {Lophanthera, Spachea:W. R.Anderson 1981, 2001;

Galphimia, Verrucularia: Vega et al. 2002). In a review of chromosome numbers of

Neotropical Malpighiaceae, W. R.Anderson (1993) noted that n=6 is the lowest num-

ber reported for the family and that n=6 or a multiple of 6 is typical for members of

subfamily Byrsonimoideae. Counts reported for Lophanthera and Verrucularia are

n=6; none are known for Spachea. Few counts are available for Galphimia, but they

indicate that also in Galphimia x=6. W. R. Anderson (1993) predicted that the low

number and morphological evidence place the Galphimieae near the base of the fam-

ily phylogeny, a position confirmed by Cameron et al. (2001) and Davis et al. (2001).

Two vouchered counts of G. gracilis are n=12. Of these only one was obtained

from buds collected in the field (Fryxell & Anderson 3483; W. R. Anderson 1993)

and the only one for which I saw the voucher. MacBryde (1970) also cited a voucher

for his cultivated source (MacBryde & Herrera-MacBryde 63). Literature reports

of counts n=12 from cultivated plants of Galphimia most hkely apply to G. gracilis;

however, garden specimens of Malpighiaceae are often mislabeled even to genus, and

in the absence of vouchers the identity of sources remains uncertain. Lombello and

Forni-Martins (2002) report 2n=24 for "G. brasiliensis."" The voucher (Lombello 50,

UEC, not seen) was collected from plants cultivated in Campinas and likely repre-

sents G. gracilis or perhaps G. australis. MacBryde (1970) and Semple (1970) listed

in the same summary of chromosome reports differing counts for G. angustifolia.

MacBryde cited n=12 (voucher: Lynch 710, MO!) and Semple hsted n=20 (voucher:

MacBryde 72, not seen). Both vouchers were prepared from transplanted individu-

als collected in Texas. Three vouchered counts for "G. glauca,''' all n^6, have been

published for two species with persistent petals: G. ftoribunda (voucher: Breedlove

19114, Seavey 1975) and G. speciosa (voucher: Breedlove 7072, Kyhos 1966; voucher:

Anderson 13555, W. R. Anderson 1993). A very preliminary molecular survey of spe-

cies of Galphimia (C. C. Davis, pers. comm.) indicates that G. gracilis may be basal

to the rest of the genus. It is intriguing that species with persistent petals, which are

presumed to be among the more recently derived in the genus, have a lower chromo-

some number than the two species with deciduous petals.
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A reliable phylogeny of Galphimia is not yet available; therefore, the species of

Galphimia are here assigned to three informal groups and within these groups are

placed according to morphological similarity. Groups II and III may prove to form

derived clades. It is possible that the two North American species and the four South

American species of Group II represent two separate migrations; possibly G. brasil-

icnsis, which differs notably from the other three South American taxa, represents

a third event.

Group I comprises 12 species from Mexico and is the most diverse. All species

have deciduous petals and well-developed pedicels and peduncles. In all but G. radia-

lis the posterior petal differs from the lateral ones. Some species have an entirely or

partially pilose ovary and fruit, and some have a glandular calyx. Four species (G. are-

nicola, G. gracilis, G. hirsiita, G. liiherculata) have the vesture composed of hairs borne

on persistent tubercles; this condition is not as strongly expressed in G. gracilis as in

the other three. Three species have relatively long, elongate laminas with the glands

borne on the margin (never on the petiole); of these, G. kmglassei and G. lucxiae have

pilose ovaries, but in G. radialis such hairs are found only on the sutures.

Group II includes the four South American species, and two from northern

Mexico (G angiisti folia into Texas, G. vestita). In all, the peduncle is lost or rudimen-

tary, and the wand-like, elongate racemes bear widely spaced flowers with subequal

petals; usually only one to three flowers are open at the same time (up to seven in G.

platyphylla). The sepals bear an apical tuft of hairs, which is eventually sloughed off.

The flowers, except in G. platyphylhL are small, with petals only to 5 mmlong, and

all have small anthers, to 1.5 mmlong. The ovary and fruit are glabrous only in G.

aiistralis and G. platyphylla, the only species with calyx glands. Galphimia vestita has

linear leaves, a shape found also in the variable G. angustifoUa and G aiisiralis but in

no other species in the genus. Galphimia brasiliensis is the only species of this group

with hairs borne on persistent tubercles.

Group III comprises eight species that have persistent petals. The flowers are

closely spaced along the inflorescence axis, and the crowded aspect of the racemes is

enhanced by the large petals, which are retained beyond maturation of the fruit. All

species have well-developed peduncles, an eglandular calyx, and a glabrous ovary

and fruit. The lateral petals are of a different shape and size than the posterior one.

Overall, the flowers are the largest in the genus. The limb of the petals is mostly lon-

ger than 7 mmand in G. grandifiora it measures to 15.5 mmlong. These eight species

may be the most recently derived. They share an overall similar aspect and are the

taxa most often misdetcrmined; many collectors label any specimen with persistent

petals "G. glauca."^

TAXONOMY

Nolc: Measurenicnls of lloral parts were taken from llowers rchydratcd with Pohl's solulion (Polil

1%5).

Galphimia Cav., Icon. 5: 61. 1799. Malpighia [subgenus] Galphimia (Cav.) Persoon,

Syn. pi. 1: 506. 1805.

—

Lhciotype, designated by O'Donell and Lourteig,

1943: Galphimia glaiica Cav.

Thryallis L., Sp. pi. (ed. 2) 554. 1762, nom. rej., non Thryallis Martins, 1829, nom.
conserv. Vorsiia Adanson, Fam. pi. 2: (23). 1763, nom. superfl. Galphimia sect.

Microgalphimia Nied., Arbeiten Bot. Inst. Konigl. Lyceum Hosianum Braun-

sberg 5: 21. 1914, nom. superfl. —Tvpr: Thrvallis brasiliensis L. [=Galphimia

brasiliensis (L.) Adr. .luss.j.
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Suffrutescent herbs arising from a woody base, subshrubs, shrubs, or treelets.

Leaves opposite, petioled or subsessile to sessile; lamina linear, lanceolate, elliptical,

ovate, rhombic, obovate, or occasionally suborbicular, apex acute or apiculate, base

acute, attenuate, cuneate, or truncate, narrowly decurrent or not, glabrous (pubescent

in G. hirsuta and G. vestifa, sparsely so in G. elegans), margin entire (with tubercles

in G. arenicola, G. gracilis, G. hirsuta, and G. tuberculata, with elongate multicellular

outgrowths in G. arenicola), costa prominent abaxially, secondary veins prominent or

prominulous or not evident; stipules distinct, intrapetiolar, linear or narrowly trian-

gular, persistent on stems. Leaf glands usually 2 and paired, disklike and prominent

or flush with the surface, or peglike and stalked, borne in the proximal portion of the

lamina on the margin near or at the base, or borne on the petiole, the pair of glands

subopposite or separated, sometimes with additional glands on the laminar margin

or with only 1 gland, or sometimes glands absent. Inflorescence a terminal raceme

or a panicle; flowers borne on a pedicel, peduncles present and subtended by a bract

and bearing a pair of bracteoles, the articulation commonly marked with a ring of

hairs, or peduncle absent or rudimentary and the pedicel subtended by a bract and

a pair of bracteoles. Flowers bilaterally symmetrical. Sepals 5, oblong, elhptical, or

lanceolate, eglandular or with a gland at the base of the sinus between ah or some

adjacent sepals. Petals 5, clawed, subequal or the posterior petal (the "flag") differ-

ing from the lateral ones, glabrous (pubescent on the midvein abaxially in G. hirsuta

and G. vestita, also sometimes in G. amambayensis), yellow and often suffused with

red, deciduous or persistent, the limb elliptical to ovate or triangular. Stamens 10,

glabrous, filaments differing in length (equal in G. vestita), that opposite the anterior

sepal the longest, those opposite the posterior and posterior-lateral petals the short-

est, anthers subequal, dehiscing by longitudinal shts. Ovary spherical, tricarpellate (2

carpels anterior, 1 carpel posterior), trilocular (all 3 locules fertile), glabrous or finely

pilose with basifixed hairs; styles 3, subulate, glabrous; stigma minute, terminal. Fruit

a schizocarp, splitting into 3 cocci, these glabrous or pilose like the ovary, carpophore

absent; seed coat shiny (dark) brown; embryo globose or subglobose, radicle straight,

cotyledons oblong and folded at the proximal 2/3-2/5, the outer cotyledon larger than

and enclosing the inner one. Base chromosome number: x=6.

Key to the Species of Galpmimia

1. Plants of South America.

2. Sepals abaxially tomentose or patchily so in fruit; ovary and fruit pik)se along the sutures and

on the proximal 2/3 of the surface, the distal 1/3 glabrous; Paraguay (Amambay).

17. G. amambayensis

2. Sepals glabrous or with scattered hairs near the base and/or with a tuft of hairs at the apex;

ovary and fruit glabrous or uniformly pilose.

3. Ovary and fruit pilose; petioles 3-10 mmlong, tuberculate-strigose, or in older leaves only

the persistent tubercles remaining; Brazil (Bahia, Parafba. Pernambuco. and adjacent

piaui), 15. G. hrasiliensis

3. Ovary and fruit glabrous; petioles 1 .5-6 mmlong, glabrous.

4. Laminas linear to linear-lanceolate to lanceolate to narrowly elliptical, (0.5-) 1-2.5

(-3.3) cm wide, length/width ratio (2-) 2.5-7 (-9); pedicels tomenlulose or with scattered

hairs or sometimes glabrous; sepals 2.5-3.5 (-A) mmlong, 1-1 .8 mmwide; petal limb 3-5

mmlong; cocci 3-3.8 mmlong; common in southern Brazil, eastern Bolivia, Paraguay,

northeastern Argentina and adjacent Uruguay. 16. G. aiistralis

4. Laminas elliptical, broadly lanceolate, ovate to broadly ovate, occasionally suborbicular,

(1.5_) 2-4 (-5) cm wide, length/width ratio 1.2-2.3 (-3); pedicels glabrous; sepals 4-5.7

mmlong, 2-2.5 mmwide; petal limb 7-8.5 mmlong; cocci 4-5 mmlong; Paraguay (Amambay,

Caaguazu, Canendivti) and adjacent Brazil (Mato Grosso do Sul).

18. G. platyphylla
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I
.

Plains of the I I.S.A. (Texas; (>. (Uii^iislifolin). Mexico, and Central America (G. spcciosti).

5. Inflorescence a lerminal raceme with only 1-2 (-3) flowers open al one time. Ilowers widely

spaced along the axis, usually the distance between flowers about as long or longer than the

length of the pedicels: peduncles absent or rudmientary; petals deciduous, subequal: anthers

I). 7- 1. 5 mmlong.

6. Leaves glabrous or with a few scattered hairs; sepals glabrous except for an apical tuft of

hairs (best seen in bud and young flowers); U.S.A. (Texas) and Mexico (Baja California Sur,

Chihuahua, Coahuila, Durango, Nuevo Leon, San Luis Potosi, Sinaloa, Sonora,Tamaulipas).

\?>. Ci. (iiigusiifoliii

6. Leaves densely pubescent; calyx densely pubescent; southwestern Chihiiahua. Navarit.

Sinaloa, Sonora. 14. G. vcsiitd

.S. Inflorescence a terminal raceme or a panicle, more than 3 flowers tipen at one time, flowers

closely spaced along the axis, flic distance between flowers variable and shorter than the length

of the pedicels; peduncles present; petals deciduous or persistent, ihe posterior petal differing

from the lateral petals (petals subequal in C. /«(//(//;.v); anthers 1.8^.4 mmlong.

7. Petioles absent or rudimentary (up to 1 mmlong); lamina base shallowly cordate or trun-

cate; leaf glands present only on basal pair of leaves of a shoot, these leaves much smaller

than the distal ones and suborbicular; Oaxaca. 1 1 . G. .scssilifolla

7. Petioles present, at least 3 mmlong; lamina base acute or cuneale or decurrent (sometimes

truncate in (l moiitaiui): leaf glands not restricted to basalmost pair of leaves of a shoot.

8. Laminas abaxially pubescent, at least those close to the inlk)rescence.

y. Laminas all evenly pubescent on both surfaces; petals deciduous, often abaxially

pubescent; calyx abaxially pubescent and glandular; Guerrero. 4. G. Iiirsuta

9. I .aminas, at least those close to the inflorescence, abaxially pubescent or patchily so

in older leaves, adaxially only sparsely pubescent and glabrescent; petals persistent,

glabrous; calyx with scattered hairs and eglandular; Oaxaca. 20. G. elci^ans

8. Laminas glabrous or with a few scattered hairs.

10. Inflorescence axes, peduncles, and pedicels glabrous or with a few scattered hairs.

1 I. Petals deciduous, connnonly suffused with red; calyx usually glandular; ovary

and fruit pilose; leaf glands borne on the petiole in the proximal I/6-I/2 (rarely

distally); Guerrero, Jalisco, Mexico, Michoacan, Sinaloa. 7. G. i^lmuliilosa

I 1 . Petals persistent, yellow; calyx eglandular; ovary and fruit glabrt)us; leaf glands

bi)rne on the margin of the lamina or near the apex of the petiole; Chihuahua,

Durango, Jalisco, Sinaloa, Sonora, Nayarit. 26. G. f/orihiiiuhi.

10. Inflorescence axes, peduncles, and pedicels moderately to densely pubescent.

12. Petals persistent and spreading below the fruit, retained even after the cocci

have fallen, limb of lateral petals 1.5-\S.5 mmlong; calyx glands absent; ovary

and fruit glabrous.

13. Petioles rudimentary or very sht)rt. even in Ihe largest leaves only ()..3-0.8

(-1) cm long; Guanajuato, .lalisco, Michoacan and adjacent Mexico, disjunct

to Oaxaca. 22. G. mithicaiilis

13. Petioles well developed, (O.cS-) 1-5 cm long (shorter only in smallest leaves

of G. ghiind).

14. Leaf glands borne at about the middle of the petiole (sometimes more
distally in the smallest leaves near the inflorescence); Guerrero, Jalisco,

Mexico, Michoacan, Morelos, Nayarit, western Oaxaca, Puebia, Zacatecas.

23. G. puniciihifd

14. Leaf glands borne on the margin of the lamina, or at or near the apex of

the juMiolc.

15. Limb of lateral petals 10-15.5 mmlong. 6-1 1 mmwide: sepals 4-5.5

mmlong; bracts 3-6.7 mmlong.

16. Sepals with a fringed margin; leaf glands a pair borne well

above the base of the lamina, the glands sessile, ca. 0.5 mm
in diameter, often with additional smaller glands distallv;

Ciuerrero. 24. G. caUtiuuha

16. Sepals with a glabrous margin: leaf glands a pair borne at

the base of the lamina, often al the tip of a basal tooth, or at

the apex of the petiole, each gland 0.6-1.3 mmin diameter,

prominent to peglike (and then up to 1.5 mmlong): Colima.

.lalisco, Mexico. Michoacan. Morelos. 25. G. i^nuuliflord

15. Limb of lateral petals 7-9.5 (-10) mmlong, 5-8.5 mmwide; sepals

2.5-4 mmlong: bracts 1.5-3 (-4) mmlong.
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17. Leaf glands borne above the base of the lamina, often at

the apex of a tooth; Hmb of lateral petals elliptical to lan-

ceolate, limb of posterior petal broadly triangular; cocci ca.

2.5 mmlong, ca. 2 mmin diameter; inflorescence a terminal

raceme; Aguascalientes, Guanajuato, Hidalgo, .lalisco, Nuevo

Leon, Queretaro. San Luis Potosi. Tamaulipas, Zacatecas.

19. G. glaiica

17. Leaf glands borne at the base of the lamina and/or the

distal portion of the petiole, commonly variable among

the leaves of a branchlet; limb of lateral petals triangu-

lar to ovate, limb of posterior petal broadly triangular

to suborbicular; cocci 3.5-4 mmlong, ca. 3 mm in diam-

eter; inflorescence a terminal raceme or leafy ternate panicle;

Mexico (Chiapas, Oaxaca, Puebla, Veracruz). Guatemala,

Honduras, and adjacent Nicaragua. 21 . C speciosa

12. Petals deciduous, limb of lateral petals 4.5-8.5 mmlong; calyx glands present or

absent; ovary and fruit pilose or glabrous.

18. Petals subequal. the posterior petal only slightly larger than the lateral pet-

als; ovary and fruit with hairs on the sutures and in the proximal 1/4-1/2, the

hairs up to 0.8 mmlong; stipules up to 0.6 mmlong; Guerrero. 10. G. radialis

18. Petals unequal, the posterior petal differing from the lateral petals in size

and shape; ovary and fruit glabrous or with hairs up to 0.3 mmlong; stipules

to 0.3 mmlong.

19. Ovary and fruit evenly pilose over the entire surface.

20. Anthers 3-4 mmlong; filament of stamen opposite the anterior se-

pal 3.5^.5 mmlong, filament of stamen opposite the posterior petal

shorter than that of stamens opposite the posterior-lateral sepals

(1.6-2.6 mmvs. 3.5-4.6 mm); limb of lateral petals 6-7 mmlong,

4.5-5.5 mmwide; peduncles 0.6-1.2 (-1.6) times as long as pedicels;

Colima, Guerrero, Jalisco, Michoacan. 8. G. langlassei

20. Anthers 2.3-2.5 (-2.8) mmlong; filament of stamen opposite the

anterior sepal 2.2-3 mmlong, filaments of stamens opposite the

posterior petal and posterior-lateral sepals subequal |1.5-L7 (-2)

mmvs. 1.5-1.8 (-2.2) mm]; limb of lateral petals 4.5-6 mmlong,

3.7-4.7 mmwide; peduncles 0.3-0.5 (-0.7) times as long as pedicels;

northwestern Jalisco and adjacent Nayarit. 9. G. me.xiae

19. Ovary and fruit glabrous, or with hairs only on the sutures (in G. tuher-

culata also in the basal 2/3).

21. Secondary veins of lamina not or barely evident abaxially; ovary

glabrous.

22. Pedicels 14.5-18.5 mmlong; peduncles 0.2-0.3 times as long as

pedicels; sepals 3. .5-4. 2 mmlong; laminas elliptical to broadly

so, obovatc, rhombic, ovate, or suborbicular, the base often

decurrent;Guerrero, Puebla. 12. G. mirandae

22. Pedicels 2-10 mmlong; peduncles 0.5-3 times as long as pedi-

cels; sepals 2.5-2.8 mmlong; laminas narrowly lanceolate to nar-

rowly elliptical to elliptical, the base not decurrent (or slightly

so in G. arenicola).

23. Margin of lamina entire; bracteoles borne at or just below

the apex of the peduncle; pedicels 5-10 mmlong, peduncles

0.5-1 times as long as pedicels; limb of posterior petal 7-8.5

mmlong; Tamaulipas, San Luis Potosf, and Veracruz, and

adjacent regions of Hidalgo, Puebla, and Queretaro.

I . G. gracilis

23. Margin of lamina (at least near the base) with scattered

tubercles and/or somewhat longer epidermal processes;

bracteoles borne in the proximal 1/4-1/2 of the peduncle;

pedicels 2-5 mmlong, peduncles 1 .2-3 times as long as the

pedicels; limb of posterior petal ca. 4.5 mmlong; coastal

Oaxaca. 6. G. arenicola

2 1 . Secondary veins of lamina evident abaxially, prominulous to promi-

nent; ovary with hairs on sutures (or glabrous in G. moiitana).
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24. Vcgctalive parts with hairs hi)inc on persistcMU tubercles and/or

only with the tubercles (the hairs already shed); branchlets com-

monly roughened by persistent tubercles; peduncles 1-2.2 times

as long as pedicels; Colima, Guerrero, Jalisco, Nayarit. Sinaloa.

5. G. tiibercuUitu

24. Vegetative parts with sessile hairs or glabrous: branchlets

smooth or the bark lightly fissured; pedimclcs 0.2-().S times as

long as pedicels.

25. Laminas thick-lextured (coriaceous when dried), abaxiallv

papillose or the epidermis at least blistered, the margin a

thickened light-colored band to 0.2 mmwide; secondary

veins prominent abaxially; ovary and fruit with hairs on

sutures Pacific slope t)l" Oaxaca. 3. Ci. oaxacaiia

25. Laminas thin-textured (papery when dried), abaxially

smooth, the margin not thickened; secondary veins evident

to prominulous abaxially: ovary and fruit with hairs on

sutures or glabrous: Colima. Guerrero. Jalisco. Micho-

ac;in, Nayaril, .Sinaloa, and southwestern Durango and

Zacatecas. 2. G. inonliiiui

Groiu' I (petals deciduous; peduncles present)

1. Galphimia gracilis Bartling, Linnaea 13: 552. 1840 [''1839"]. Thryallis gracilis (Bar-

tling) Kuntze, Rev. gen. pi. 1: 89. 1891.

—

Typl;: based on plants cultivated in

the botanical garden of Gottingen (holotype: unknown).

—

Neotype, des-

ignated by Cuatrccasas and Croat, 1981: a specimen prepared from plants

cultivated at the botanical garden in Paris (P-JU 11510, microhche: MICH!,
photo: MICH!).

Galphimia gracilis var. gracillima Hieronymus, Bot. Jahrb. Syst. 20, Beibl. 49: 3(^.

1895.

—

Type: Colombia. Cauca: specimens cultivated in Cerrito. Lchmann
7439 (lectotype, designated by Cuatrecasas and Croat. 1981: F; isolectotypes:

GH! K! S! US!).

Fig. 1

.

Shrub or subshrub to 4 m; stems strigose to tomentulose, becoming glabrate to

glabrous in age. Vesture of all vegetative parts of straight to wavy, reddish brown
hairs 0.3-0.6 (-0.9) mmlong, subsessile or each hair borne on a persistent tubercle

to 0.05 mmhigh, hairs on the petiole borne on a persistent tubercle up to 0.1 mm
high. Laminas of the larger leaves 2.5-7 cm long, 2 3 cm wide, elliptical or narrowly

elliptical, apex apiculate and with a tuft of hairs in young leaves (sometimes retained

in mature leaves), base acute, glabrous or with a few hairs scattered on the costa

abaxially, secondary veins not or barely evident, margin entire; petioles 0.7-1.5 cm
long, tomentulose to glabra(e, irregularly tuberculate; glands usually a pair borne on
the margin of the lamina 2-10 mmabove the base or sometimes with 3-4 glands, each

gland 0.3-0.4 mmin diameter, disklike and prominent or flush with the margin, or

sometimes peglike and ca. 0. 1 mmlong; stipules 1.3-3.2 mmlong, 0.4-0.7 mmwide,

linear, with scattered hairs at the apex and along the margin. Inllorescence a terminal

raceme, the axes tomentulose or strigose; peduncles 3-6.3 mmlong, pedicels 5-10 mm
long, both tomentulose or strigose, peduncles 0.5-1 times as long as pedicels; bracts

2.5-3 mmlong, 0.6-0.8 mmwide, linear, bracteoles 1.4-2 mmlong, 0.3-0.5 mmwide,

linear, bi^acts and bracteoles glabrous or with scattered hairs along the margin; brac-

teoles subopposite or up to 0.5 mmapart, usually borne at or just below the apex of
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FIG. 1. Galphimia i^racilis. a. Flowering and fruiting branch, b. Base of leaf and stipules, adaxial

view. c. Flower, side view, posterior petal at upper right, d. Posterior petal (left) and lateral petal (right),

adaxial views, e. Stamen from opposite sepal, abaxial view. f. Stamen from opposite petal, adaxial view,

g. Gynoecium. h. Fruit, i. Coccus, adaxial view. Scale bar: a, 3 cm; b, c, 6 mm; d, h, 4.2 mm; e-g. i, 3 mm.

(Based on Fryxell & Anderson 3484, MICH.)
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the peduncle. Sepals 2.5-3.2 mmlong, 1.2-1.5 mmwide, elliptical or oblong, margin
denticLilate-erose in distal L/2, glabrous; glands absent. Petals deciduous, unequal,
yellow or the claws suffused with red, glabrous, margin erose to irregularly denticu-

late and with scattered fimbriae; lateral petals: claw 2-2.5 mmlong, 0.5-0.7 mmwide,

limb 6-7 (-8.5) mmlong, 4-4.6 (-5) mmwide, narrowly elliptical to narrowly ovate,

apex obtuse, base acute; posterior petal: claw 4-5 mmlong, 1-1.5 mmwide, limb 7-8.5

mmlong, 6-7 (-8) mmwide, broadly triangular, apex broadly obtuse, base truncate.

Stamens of unequal length: filament opposite anterior sepal (4.2-) 4.5-5 mmlong,

filaments opposite anterior-lateral petals 3^ mmlong, filaments opposite anterior-

lateral sepals 4-5.2 mmlong, filaments opposite posterior-lateral petals 2-3 mmlong,

filaments opposite posterior-lateral sepals 3.5-4 mmlong, filament opposite posterior

petal 2-2.3 mmlong; anthers 2.3-3 mmlong. Ovary glabrous; styles (5-) 6-7 mmlong.

Coccus 4.5-5 mmlong, 3-3.3 mmin diameter, glabrous; areole 3.5-3.7 mmlong, 2.8-3

mmwide; outer cotyledon 3-4 mmlong, inner cotyledon 2.4-3 mmlong. Chromo-
some number: n=12 (W. R.Anderson 1993).

Phenology. Collected in flower throughout the year (except March and October),
in fruit in January and February and from April through September.

Distribution (Fig. 2). Mexico (Hidalgo, Puebla, Queretaro, San Luis Potosi,

Tamaulipas, Veracruz); deciduous lowland forest, acahuales, roadsides, often in wet
situations, such as streambanks and ditches, commonly cultivated and adventive
outside the natural range; 20-900 m.

Rhi>Ri;sENTATi\E Spi.ciMHNs. Mt'xico. HiiMLCio: Mpio. Hucjuthi.Tchuctlan. Henuhidez M. ct al. 6.?,S'5

(UAS, ENCB, MEXU, MO, XAL); Mpio. Hucjuthi, near Huciulla, Sclcr A Selcr 660 ((iH. US).—Pukhi a:

Mpio. Metlaltoyuca. Mctlaltoyuca. 7//m( ZU7 (ENCB).— Qri-RHiARo: Jalpan, al oricnlc dcTanchanaquilo.
El Sabinilo, Ldpcz .?A6 (lEB, MICH).—San Luis Porosi: Mpio. San Antonio, Tanjasnec, Alcorn I.V6
(MEXU, TEX); S of Villa Juarez, Clark 6837 (MO): Mpio. Ciudad Vallcs. 2 mi Wof Chontal, on Rancho
Pago Pago, Fryxell & Anderson 3484 (CAS. CHAPA, DUKE, ENCB, MBM.MEXU. MICH, NY. TEX):
2 mi E oUlamazunchalc, N side of river. Hilchcock (t Slanford 7318 (DS. UC. US): 2 mi N oflanqiiian.
Johnston (t Cn^/(/?//tV^/5675 (LL. MEXU, MICH. TEX); Tamazunehale,L»/u/t'//& Lundell 7145 {MK'U,
US); Valles. Liindcll & Lundell 7275 (LL, MEXU, MICH. NY, US): San Oieguito. Palmer 104 in 1904 (F.

GH. K. MO, NY. UC, US); Raseon Station, Pringle 3099 (A, BM. BR, ENC^B.V. G. GH. GOET, LL. MEL.
MEXU, MO, NY, S, TEX. UC.W): Huiehihuayan. Rzedowski 78/9(ENC\i. MEXU.TEX).—Tamaiu ii-as;

near Limon, 7.1 mi S of Ciudad Victoria, Frye & Frye 2665 (DS, GH. MICH. MO. NY. UC. US): 3 km al

E de Nuevo Morelos, Gonzalez Medrano 12187 (MF.Xl), MO): Chancal. Ocampo Rd, Kenoxer & Cruni
3579 (GH, MICH); 10 km al S de Llera, Puiii 5212 (ENCB, MICH).—Viracuuz; lanloyuca. Berlandier
2149 (G, GH, NY); Mpio. Tempoal, El Mirador. presa Paso de Piedras. 21 "3 EN 98°()7'W, Calzada a al.

6217 (ENCB, E lEB, MEXU. XAL); Mpio. Tepetzinlla, San Jose Copallilla, 7 km al NE de Tepetzintla.
Castillo C. & Benavidcs 2294 (E MEXU, XAL): Mpio. Ozuluama, CasiUlo C. er al. 270 (E IBUG. MICH.
XAL, WIS); along Hwy 180 between Tampico and Pozarica. 12 mi N of Ozuluama. 38 km N of Naranjos,
Croat66092 (CAS.MICH. MO);Mpio. Panuco. 1.7 km WNWof I hw Me\-7(), 10 km E of Ebano.22"12'N,
98"17'W, /;/,%^s & Nee 2572 (E MICH, NY, XAL): Mpio. Chicontepec. carr. a Benito Juarez. 3 km antes de
Benito Juarez, 20"_S4'N. 98"13'W, Diirdn E. et al. 264 (XAL): Warlenberg, nearTantoyuca, prov. Huasteca,
Ervendheriz, 130 (G, GH, GOET); 13 mi S of lampico. Hwy 180 toJlixpan. Lasseii^ne 4897 (ENCB. MEXU.
MICH, MO, NY, WIS); 36 mi N of Tantt)yuca on Rte 120. Oznient el al. 388 (WIS); road from Tamialuia to

Tuxpan, about 6 mi S of Tamiahua, Tucker 2060 (DVW^E. ENCB); Mpio. AIHi Lucero. carr. Santa Ana-Los
Atlixos, 19^'.S2'N,96°32'W, Vtizqiiez B. 1818 (XAL).

Galphimia gracilis is an attractive shrub native to eastern Mexico. The shoots
appear reddish owing to the vesture, composed of straight to wavy hairs that are
subsessile or borne on persistent tubercles ca. 0.05 mmhigh, but to 0.1 mmhigh on
the petioles. The narrowly elliptical to elliptical laminas have an apical tuft ofhairs
(sloughed off in age) and glands on the margin placed well above the base.Tlie brac-
teolcs are usually borne at or near the apex of the peduncle.
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FIG. 2. Dislribution of Galphimia gracilis and G. montana.

The names Galphimia gracilis (and Thryallis gracilis) have been widely mis-

applied to many other species of Galphimia of Mexico, particularly to those with

deciduous petals. Galphimia graciUs also is often confused with the partly sympatric

G. glaiica, which is easily separated by its persistent petals and smaller fruits (2.5 mm
long vs. 4.5-5 mmlong in G. gracilis). Galphimia glaiica also differs in its bracteoles

(placed well below the apex of the peduncle) and lack of tubercles; the laminas vary

from elliptical to lanceolate or ovate to rarely suborbicular, whereas the laminas of

G. gracilis are only elliptical or narrowly so. Small (1910) included G. gracilis within

his very broadly circumscribed Thryallis glaiica.

Galphimia gracilis is widely cultivated in warm regions, as "goldshower" and

"shower-of-gold" (and equivalents in local languages), and also as "thryallis." It is

frequently adventive and occasionally locally naturalized. The species was introduced

to gardens as ''Galphimia glaiica'" (e.g., Maund 1837). In horticultural publications,

in the nursery trade, and on websites, G. gracilis is often listed and pictured as ''Gal-

phimia glaucar ''Galphimia brasiliensis ^' "Thryallis glaucaT and "Thryallis gracilis:'

See also the discussion under G. glauca.

Bartling (1840) based G. gracilis on living plants grown at the botanical garden in

Gottingen, and no authentic material is known. Given the many well-prepared collec-

tions available for this species, it is unfortunate that a fragmentary garden specimen

in the Jussieu herbarium was chosen as neotype.
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2. Galphiiiiia moiitana (Rose) Nied. in Engler, Pflanzenreich IV. 141: 601. 1928. Thry-

ollis nioniaiui Rose. Conlr. U.S. Natl. Herb. 12: 281. 1909.^Type: Mi;xia).

Durango: Sierra Madre near Huazamota (fide McVaugh, 1972), 15 Aug 1897,

Rose 2309 (holotype: US!; isotypes: MEXU! NY!).

Galphimia glaiica LparvifolUi Nied., Arbeiten Bot. Inst. Konigl. Lyceum Hosia-

num Braunsberg 5: 25. 1914.— Type: Mexico. Jalisco: slopes of the barranca
of Guadalajara, 4500 ft, 8 Aug 1902, Pringle 9698 (holotype: B, destroyed;

lectotype, designated by Cuatrecasas and Croat, 1981: NY!; isotypes: F, GH!
K! L! MEXU! MO! NY! US!).

Shrub or treelet to 3.5 m; stems and branchlets sparsely tomentulose when very
young, soon glabrous. Vesture of all vegetative parts composed of sessile, straight or

wavy to crisped, reddish brown hairs 0.2-0.6 mmlong. Laminas of the larger leaves
2-5 {-5.5) cm long, 1-3 cm wide, lanceolate to ovate to orbicular, apex apiculate, base
acute or sometimes truncate, glabrous, secondary veins always evident and usually

prominulous abaxially, margin entire; petioles 0.4-1.5 cm long, glabrate or glabrous;

glands usually a pair borne on the margin at or near the base of the lamina or to 10

mmabove the base or sometimes 1 or both glands borne on the petiole, sometimes
with only 1 gland or glands absent, each gland 0.4-0.6 mmin diameter, disklike and
prominent, or peglike and up to 0.7 mmlong; stipules 1-2.5 mmlong, 0.3-1 mm
wide, linear to narrowly triangular, glabrous. Inilorescence a terminal raceme, the

axes sparsely tomentulose to glabrate; peduncles 2-5 mmlong, sparsely tomentulose,
pedicels 5.5-10.5 mmlong, glabrate or sparsely tomentulose, peduncles 0.2-0.6 times
as long as pedicels; bracts 1.5-3 mmlong, 0.4-0.5 mmwide, linear, bracteoles 1-1.5

(-2) mmlong, 0.2-0.4 mmwide, linear, bracts and bracteoles glabrous; bracteoles

subopposite or to 2 mmapart, borne at about the middle of the peduncle, or only I

bracteole borne at the middle and the other near the base or in the proximal 1/4-1/3.

Sepals 2.4-3 mmlong, 1-1.4 mmwide, oblong, glabrous, margin denticulate (-ciliate)

in the distal 1/2; glands 0-3 (-5?) per calyx, 0.2-0.5 mmin diameter, sessile to 0.3 mm
long. Petals deciduous, unequal, glabrous, yellow, the claws suffused with red, margin
irregularly denticulate/fimbriate; lateral petals: claw 1.2-2.2 mmlong, ca. 0.5 mm
wide, limb 5.5-6.8 (-7.5) mmlong, 3.5^.2 mmwide, elliptical or narrowly lanceolate,

apex obtuse, base attenuate; posterior petal: claw 3-4 mmlong, 1-1.5 mmwide, limb
5-6.5 mmlong, 4.5-6 mmwide, broadly triangular or sometimes suborbicular, apex
broadly rounded, base truncate or slightly cordate. Stamens of unequal length; fila-

ment opposite anterior sepal 3-3.7 mmlong, filaments opposite anterior4ateral petals

2.6-3 (-3.5) mmlong, filaments opposite anterior4ateral sepals 2.5-3.1 (-3.5) mm
long, filaments opposite posterior4ateral petals 1.5-2 mmlong, filaments opposite
posterior-lateral sepals 2.7-3.2 (-3.5) mmlong, filament opposite posterior petal 1.5-2

mmlong; anthers (2.2-) 2.5 3 mmlong. Ovary glabrous or pilose only on the sutures;

styles 4-5 mmlong. Coccus 3-3.5 mmlong, 2.6-2.8 mmin diameter, glabrous or pilose

only on the sutures; areole ca. 3 mmlong, ca. 2.3 mmwide; outer cotyledon 2-2.3 mm
long, inner cotyledon 1.5-1.7 mmlong. Chromosome number unknown.

Phenology. Collected in flower and fruit from July through December.
Distribution (Fig. 2). Mexico (Colima, southern Durango, Guerrero, ,laliseo,

Michoacan, Nayarit, southern Sinaloa, southern Zacatecas); tropical 1-ow deciduous
forest ("selva baja caducifolia,""bosque tropical deciduo"); 150-1200 m.

ADornoNAL Specimens Exaviini d. Mexico. Comma: 1 1-12 mi by rd S of Colima, rd to Man/anilK).
19^'()5'N, 103"47'W, Webster & Breekon /6I/6 (MEXU).—Gui-rrero: Mpio. Ahuacuolzingo, ccica dc
Tiapichc Vicjo, 40 km al NE de Cliilapa, Aeosta & Lopez 73 (MICH); Guayamco, DUo. Minas, Hinton
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el III. 9372 (DS. F. GH. MEXU. MICH. NY. US); Mpio. Tcpecoacuilco. .13 km al S de Iguala Terraceria a

Coacoyula, Koch & Fryxell 8246 (CAS, CHAPA, ENCB, MEXU, MICH. NY): Rio Balsas, Orcutt 4183

(BM, DS, F, GH, MEXU, MO, US); hillsides near Balsas Station, Pringle 10063 {BM, C, CAS, F, G, GH,

GOET, L, MEXU, MICH, MO, NY, S, UC, US, W).—Jalisco: Mpio. San Cristobal de la Barranca, Km37

adelante del pueblo de San Cristobal Barranca, Omelas U. & Chdzaro B. 767 (CHAPA, ENCB, IBUG);

barranca near Guadalajara, Palmer 97 in 1886 (BM, G, GH, K, MEXU, MICH, MO, NY, US): between

Bolafios and Guadalajara, Rose 3050 (NY, US); Mpio.Tuxcacuesco, .5-6 km WSWde Tuxcacuesco, Cerro

del Palacio, 19°40'4{)"N, 104°01 '\Q"W,Sanlana M. & Rosales 6494 (MICH, WIS); Mpio. Amatitan, Barranca

Santa Rosa, orilla Rio Santiago, Villarreal 6658 (IBUG).— Michoacan: Dtto. Zitacuaro, Hinton 13220

(BM. DS, ENCB, E GH, MEXU, MICH, NY, S, UC, US); Mpio. Huetamo, Mai Paso, Hinton el «/. 8039

(A, BM, F).

—

Nayakit: Mpio. Nayar. Jesiis Maria, camino a La Mesa, cerca del arroyo El Fraile, Colunga

& Zizumbo 32 (CAS, MEXU); valley of the Rio Jesiis Maria near village of Jesiis Maria, Feddenm 1243

(MICH); Mpio. Nayar, 3.9 km al NE de Jesiis Maria, camino a Huejuquilla, 22°16'N, 1()4°30' W, Flares F.

1059 (MEXU, MICH, MO); Cafion de Jesus Maria, Tepic. Goldsmith 159 (F, GH, MO, UC, US); Mpio.

Acaponeta, near Jesiis Maria, Norris & Taranto 13961 (lEB, MICH); Mpio. Nayar, 7 km al Wde Jesus

Maria, carr. a la Mesa del Nayar, 22°15'N, 104°38'W, Ramirez R. 442 (lEB, MICH, MEXU, MO); Mpio.

Nayar, El Puente, 12 km al NWde Jesiis Maria, carr. a Fa Mesa del Nayar, 22°l.'i'N, I04°33'W, Tenorio

L. 16570 (MEXU, MICH, MO).—Sinaloa: Mpio. San Ignacio, San Agustin, Gonzalez Ortega 526 p.p.

(MEXU);rd to Microondas la Palma. 1.3 mi E of Hwy 1.5. this junction 26 mi S of Hwy 40 junction S of

Mazatlan and 1.5 mi N of Rosario, Reveal 4021 (K, MICH, MO); Mpio. Concordia, Cerro del Ocote, Trejo

& Dehesa 1085 (F, US).—Zacatecas: Mpio. Moyahua, Santa Rosa, Cerro La Garrunera, Enriqitez E. 136

(MEXU); Mpio. Moyahua, San Lorenzo, Cerro de Las Anonas, Enriqitez E. 48 (IBUG, MEXU).

Galphimia montana is a graceful shrub or treelet of the deciduous woodlands of

western Mexico, which shows considerable variation throughout its range. The slen-

der shoots bear thin-textured lanceolate to ovate to orbicular leaves; the glands may

be borne on the margin of the lamina or at/near the apex of the petiole. The calyx

may be eglandular or have 1 or more glands. The ovary and fruit is usually glabrous,

but occasionally each carpel/coccus bears a row of hairs along the dorsal suture; G.

montana is the only species in the genus that exhibits such variability in ovary vesture.

In its habit G. montana resembles G. sessilifolia, endemic to Oaxaca and named for

the distinctive coriaceous sessile leaves.

Collections of G. montana are often confused with G. gracilis, which is native

to eastern Mexico but widely cultivated and often adventive. Both have deciduous

petals, but G. gracilis differs in its larger flowers lacking calyx glands, larger glabrous

fruits (4.5-5 mmlong, 3-3.3 mmin diameter), elliptical laminas that bear a tuft of

hairs at the apex, and bracteoles usually borne at or near the apex of the peduncle. In

G. montana hairs are sessile, whereas in G. gracilis they are often attached to a tiny

persistent tubercle; the petioles are usually roughened by such tubercles. Specimens

of G. montana have also been misdetermined as G. glauca, which has persistent

petals; Niedenzu (f 9f4) even described a collection of G. montana as a form of G.

glauca {lparvifolia).Two other species with deciduous petals from western Mexico

with which G. montana might be confused are G. langlassei and G. mexiae. Both have

densely pilose ovariesand fruits, and lack calyx glands.

3. Galphimia oaxacana C. Anderson, Contr. Univ. Michigan Herb. 24: 15. 2005.—Type:

Mexico. Oaxaca: Dtto.Tehuantepec, Rancho Ricardo, al N de Buenos Aires,

entrando por Hierba Santa, 12 Sep 1985, Torres C. 7306 (holotype: MICH!;

isotypes:F!MEXU!). Fig- 3.

Shrub or treelet to 6 m; stems and branchlets sparsely pubescent when young,

soon glabrous. Vesture of all vegetative parts of sessile, straight to wavy, reddish

brown hairs 0.3-0.8 mmlong. Laminas of the larger leaves 3.5 6 cm long, 1.5-3.5

cm wide, elliptical or ovate to lanceolate, apex apiculate or sometimes acute, base

acute, glabrous, abaxially papillose or sometimes only slightly so (the epidermis at



18 CONTR.UNIVERSITY OFMICHIGANHERBARIUM VOLUME25

FIG. 3. Ciitlphiniiii nuxaauia. ;i. Flowering branch, b, c. Pro\im;il pcirtion of two leaves, abaxial vicw\

d. Flower bud, opening, borne on pedicel and peduncle, with portion of inllorescence axis; note calyx
glands, e. Lateral petal, f. Posterior petal, g. Stamen.s. adaxial view, opposite posterior petal (right) and
posterior-lateral sepal (left), h. Gynoecium. i. Cocci, lateral view (above) and adaxial view (below). Scale
bar: a. 4 cm; b-d, 8 mm; e, f. .5 mm; g. 4 mm; h, 2.7 mm: i. .3.3 mm. ( Based on: a, b. g. i, Manine: R. 5y MICH'
c-f. h. 7ormv C. /22, MEXU.)

least blistered), thick and coriaceous when dried, secondary veins (at least the hrst

two pairs) prominent abaxially (usually appearing white in dry material); margin
entire, thickened; petioles O.cS-1.5 cm long, glabrous or with a few scattered hairs;

glands usually a pair borne on the margin of the lamina 8-15 mmabove the base or
sometimes with 3-6 glands, each gland 0,4-0.7 mmin diameter, disklike and promi-
nent, or sometimes Hush with the margin; stipules 1.5-2.5 mmlong, 0.8-1 mmwide,
narrowly triangular, glabrous. [Sometimes shrubs with only the terminal branches
bearing a Hush of small leaves along short internodes (to ca. 1 cm long) and a short
inflorescence, the leaves 1-2.5 cm long, 0.5-0.9 cm wide; see discussion.] Inllorescence

a terminal raceme, the axes sparsely tomentulose or strigose; peduncles 3.5-6.5 mm
long, pedicels (7-) 10-15 mmlong, both sparsely tomentulose, peduncles 0.3-0.5 times
as long as pedicels; bracts (1.5-) 2-2.8 mmlong, 0.5-0.9 mmwide, linear, bracteoles
0.8-1 .7 mmlong, 0.3-0.6 mmwide, linear, bracts and bracteoles glabrous; bracteoles
borne in the proximal 1/5-1/2 of the peduncle, subopposite. Sepals 2.5-3 mmlong,

1.3-1.5 mmwide, oblong, glabrous, margin denticulale-ciliate in the distal l/4;glancfs

1-3 (-5) per calyx, 0.3-0.5 rnm in diameter, to 0.2 mmlong. Petals deciduous, unequal,
yellow, the claws suffused with red, glabrous, margin denticulate; lateral petals: claw
(1.5-) 2-2.5 mmlong, 0.5 mmwide, limb (5-) 6.5-8 mmlong, (3.8-) 4-4.5 mmwide,
elliptical to narrowly lanceolate, apex obtuse, base acute; posterior petal: claw (3-)



2007 C. ANDERSON:GALPHIMIA 19

4-5 mmlong, (1-) 1.2-1.5 mmwide, limb (4.5-) 5-6.5 mmlong, (4-) 5.5-6 mmwide,

triangular, apex broadly obtuse, base cordate. Stamens of unequal length; filament

opposite anterior sepal 4-4.5 mmlong, filaments opposite anterior-lateral petals

2.5-3 mmlong, filaments opposite anterior-lateral sepals 3.6-4.2 mmlong, filaments

opposite posterior-lateral petals 1.5-2 mmlong, filaments opposite posterior-lateral

sepals 3.3-3.5 mmlong, filament opposite posterior petal 1.5-2 mmlong; anthers

(2.5-) 2.8-3.5 mmlong. Ovary pilose on the sutures, otherwise glabrous, hairs ca. 0.1

mmlong; styles (4.7-) 5-5,3 mmlong. Coccus ca. 3.5 mmlong, ca. 2.7 mmin diam-

eter, pilose on the sutures, otherwise glabrous; areole ca. 3 mmlong, ca. 2.5 mmwide;

mature seed not seen. Chromosome number unknown.

Phenology. Collected in flower from August to October, in fruit from September

to December.

Distribution (Fig. 10). Mexico (Oaxaca, Pacific slopes of the Isthmus of Tehu-

antepec); in deciduous forest ("selva baja caducifolia") and transition to pine-oak

forest; 500-11 00 m.

Adijuionai. Specimhns Examined. Mexico. Oaxaca: alrededores del Cerro Guiengola, a 10 km aprox.

al NWde Tehuantepcc, Cabrera 7413 (MEXU, MO); Dtto. Santo Domingo Tehuantepec, Mpio. Mixte-

quilla, a 18 km de Mixlequilla, carretera a Paso Escondido, 16°27'N, 95°19'W, Calzada 19255 (MEXU);

Mpio. Santiago Laollaga. recorrido por el aguaje Coyol, al Wde Laollaga. 16°34'N, 95°14'W, Campos

V. 4039 (E MEXU, MO); Mpio. Santiago Laollaga, recorrido hacia y por el Arroyo de Hierba Santa, al

E de Guichixu, brecha Laollaga-Guevea de Humboldt, 16°4rN, 95"16'W. Carttpos V. 4129 (E MEXU
MO); Dtto. Tehuantepec, Mpio. Buenos Aires, Buenos Aires, rumbo a El Cerro Arenal, Martinez. R. 55

(lEB, MICH, MO); Dtto. Tehuantepec. ruinas del Cerro Guiengola, Torres C. 40 (MEXU, MO); Dtto.

Tehuantepec, ''Las Palmitas," ladera orienle del Cerro Guiengola, Torres C. 122 (lEB, MEXU,MO); Dtto.

Tehuantepec, 11 km al Wde la Chiviza, hacia Lachiguiri, Torres C. 5717 (MEXU, MICH, XAL); Dtto.

Tehuantepec, 12.2 km al Wde la Chiviza. hacia Lachiguiri, Torres C. 5720 (E MEXU); Dtto. Tehuantepec,

11.3 km al N de La Chiviza, Torres C. & Martinez 5S80 (MEXU, MICH).

Galphimia oaxacana is known only from dry habitats on the Pacific side of the

Isthmus of Tehuantepec. The leaves are coriaceous and have a thickened margin. The

abaxial epidermis is generally papillose; the cells are at least slightly raised to give a

blistered aspect. The costa and major secondary veins are abaxially very prominent

and appear white in dried specimens. The collections Torres C. 122, Torres C. 5717,

and Torres C. & Martinez 5880 are unusual in that they consist of terminal branches

bearing a flush of very small leaves along short internodes (to ca. 1 cm long) and a

short inflorescence; the leaves are 1-2.5 cm long, 0.5-0.9 cm wide. Except for size,

these collections match G. oaxacana in all aspects, and this growth form may reflect

particularly dry growing conditions. The only other species found in the Isthmus of

Tehuantepec is the coastal G. arenicola, which has membranous leaves, lacks calyx

glands, and has a glabrous ovary and fruit; it differs most notably in the presence of

elongate epidermal processes on the laminar margin and hairs borne on persistent

tubercles.

4. Galphimia hirsuta Cav., Icon. 5: 62. May 1799. Malplghia hirsiita (Cav.) Persoon,

Syn. pi. 1: 506. 1805 [combination also proposed by Poiret in Lamarck, Ency-

cl., Suppl. 4: 6. 1816]. Galphimia hirsuta f. riifa K. Koch, Berliner Allg. Gar-

tenzeitung 1857(50): 394. 1857,nom. superfl. Thryallis hirsuta (Cav.) Kuntze,

Rev. gen. pi. 1: 89. 1891 .—Type: Mexico. Guerrero: inter Chilpancingo et Rio

Azul, Nee s.n. (holotype: MA-475693, microfiche: MICH!, photo: MO!; pos-

sible isotypes: BM! MA-475694, microfiche: MICH!).
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Shrub lo 1 m; stems pubescent when young, becoming glabrous but roughened
by tubercles. Vesture of all vegetative parts of straight or crisped, reddish brown hairs

0.5-1.8 mmlong, each hair borne on a persistent tubercle up to ().] mmhigh. Laminas
of the larger leaves 5-1.5 cm long. 2-3 cm wide, lanceolate to elliptical to rhombic,
apex apiculate, base cuneate-decurrent, pubescent, secondary veins prominulous
abaxially, margin entire, evenly pubescent on both surfaces; petioles 0.2-1 cm long,

pubescent, in older leaves some or all hairs abraded and only the tubercles persis-

tent; glands a pair borne on the margin at or near the base of the lamina, each gland
0.2-0.4 mmin diameter, peglike, 0.4-0.6 mmlong; stipules 2.5-3 mmlong, 0.5-0.7

mmwide, linear, abaxially with scattered hairs. Inflorescence a terminal raceme, the

axes pubescent; peduncles 5-7.3 mmlong, pedicels 4.5-6.2 mmlong, both pubescent,
peduncles 0.9-1.3 times as long as pedicels; bracts 2.2-3 mmlong, 0.5-0.7 mmwide,
linear, bracteoles 1.4-1.6 mmlong, 0.4 mmwide, linear, bracts and bracteoles with
scattered hairs abaxially and along the margin; bracteoles borne at about the middle
of the peduncle, subopposite or up lo 1 mmapart. Sepals ca. 2.5 mmlong, ca. I mm
wide, oblong, pubescent, margin ciliate; glands 5 per calyx, 0.4-0.5 in diameter, to

0.3 mmlong. Petals deciduous, unequal, yellow, with scattered hairs on the claw and
midvein abaxially, margin hnely denticulate; lateral petals: claw 2-2.2 mmlong, 0.4-0.5

mmwide, limb 6.5-7 mmlong, 4^.5 mmwide, narrowly triangular, apex obtuse, base
cordate; posterior petal: claw ca. 3.5 mmlong,ca. 1.3 mmwide, limb 5.5-6 mmlong,ca.

6 mmwide, broadly triangular, apex obtuse, base truncate. Stamens of unequal length;

hlament opposite anterior sepal ca. 3.8 mmlong, filaments opposite anterior-lateral

petals ca. 3.6 mmlong, filaments opposite anterior-lateral sepals ca. 3.2 mmlong, fila-

ments opposite posterior-lateral petals ca. 2.2 mmlong, filaments opposite posterior-

lateral sepals ca. 3 mmlong, hlament opposite posterior petal ca. 2.5 mmlong; anthers
3.3-3.5 mmlong. Ovary glabrous; styles ca. 5.5 mmlong. Mature fruit not seen.

Phenology. Collected in flower and immature fruit in .July and September.
Distribution (Fig. 2). Mexico (Guerrero); pine-oak forest; 100-1000 m.

Adhitional Si'fcimhn.s Examinkix Mexico. Glukriro: DUo. Ciiileana. Atoyac, Hiinon 14x1^ (GH,
MIC'H.NY, LfS):ca.2t)niiN of San Luis dc la Lonvd. Rmvcll 3144 (MICH).

Galphmiiti hirsuta differs from all but one other species of Galphimia in that it is

pubescent in nearly all its parts (only the androecium and gynoecium are glabrous).
The vesture is composed of hairs borne on tubercles, which persist and give a rough-
ened aspect to older parts. The laminas vary from lanceolate to elliptical to rhombic
and bear a pair of peglike glands on the margin at or near the cuneate-decurrent
base. The only other species in the genus that is entirely pubescent is G. vesiiia of
northern Mexico, but the hairs are not borne on tubercles; it also differs from G.
hirsuta in its linear laminas, lack of peduncles, much smaller subequal petals, and
pilose ovaries and fruits. Galphimia hirsuta might be confused with the more widely
distributed and perhaps sympatric G. tuherculata, which is also characterized by per-
sistent tubercles and calyx glands, but that species is easily separated by its essentially

glabrous leaves and calyx, and the pubescent ovary and fruit.

The likely isotype at BMconsists of a flowering shoot and bears the note "misit
amicis. Zea"; the specimen apparently belonged to the Roemer herbarium, which
came to the BMholdings as part of the Shuttleworth herbarium.

Earlier students of Galphimia (e.g., Bartling 1840; Jussieu 1843; Rose 1909; Nie-
denzu 1914, 1928) misapplied the name G. hirstita to specimens of G. elcgans, a Oaxa-
can endemic with persistent petals and abaxially sparsely pubescent laminas, which
had been introduced to botanical gardens in the 1800s; see that species (no. 20).
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5. Galphimia tuberculata (Rose) Nied. in Engler, Pflanzenreich IV, 141: 602. 1928.

Thryallis tuberculata Rose, Contr. U.S. Natl. Herb. 12: 281. 1909.— Type:

Mexico. Sinaloa: between Rosario and Colomas, 12 Jul 1897, Rose 1607

(holotype: US!, photos: A! F! NY!; isotypes: NY-fragment! GH!).

Thryallis humilis Rose, Contr. U.S. Natl. Herb. 12: 280. 1909. Galphimia humilis

(Rose) Nied. in Engler, Pflanzenreich IV, 141: 601. 1928.—Type: Mexico.

Nayarit: road between Concepcion and Acaponeta, Territorio de Tepic, 29

Jul 1897, Rose 1907 (holotype: US!, photos: A! F! NY!; isotype: NY!).

Fig. 4.

Shrub or subshrub to 2 m; stems tuberculate-strigose when young, in age only

the tubercles remaining. Vesture of all vegetative parts of wavy to crisped, reddish

brown hairs 0.3-1.9 mmlong, borne on a persistent tubercle up to 0.2 (-0.5) mmhigh.

Laminas of the larger leaves 3.8-7.5 cm long, 1.4-3 cm wide, elliptical or lanceolate

or rhombic, apex acute or apiculate or sometimes obtuse-apiculate, base cuneate-

decurrent, glabrous or with scattered hairs on the midrib abaxially, in older leaves

the midrib and also the margins near the base with tubercles only, secondary veins

prominent or prominulous abaxially; petioles 0.2-1.2 cm long, tuberculate-strigose or

only the tubercles remaining; glands borne on the margin 0.5-2 mmabove the base of

the lamina or rarely at the base, usually a pair or sometimes only 1 gland, each gland

0.2-0.5 mmin diameter, peglike, (0.2-) 0.5-1.2 (-1.6) mmlong, or the glands absent;

stipules (1.5-) 2-3.6 mmlong, 0.5-1.2 mmwide, linear, glabrous or with scattered

hairs along the margin. Inflorescence a terminal raceme, the axes tuberculate-strigose

hke the stems; peduncles 4.5-11 mmlong, pedicels 2.5-7 mmlong, both tuberculate-

strigose, peduncles 1-2.2 times as long as pedicels; bracts 2.5-4.5 mmlong, 0.5-0.8

(-1) mmwide, linear, bracteoles 1.1-2.6 mmlong, 0.3-0.5 mmwide, linear, bracts and

bracteoles glabrous or with scattered hairs at the apex and along the margin; bracte-

oles borne in the proximal 1/3-1/2 of the peduncle, subopposite or up to 3 mmapart.

Sepals 3-3.7 mmlong, 1.4-1.7 mmwide, oblong to narrowly elliptical, glabrous, the

apex denticulate (-cihate) or entire; glands 0-5 per calyx, 0.2-0.4 mmin diameter, usu-

ally 0.2-0.3 mmlong or rarely on a spur up to 1.2 mmlong. Petals deciduous, unequal,

yellow or yellow marked with red, glabrous, margin subentire or finely denticulate;

lateral petals: claw 2.2-3 mmlong, 0.5-0.7 mmwide, limb 6-7.3 mmlong, 4.5-6 mm
wide, narrowly triangular (-ovate), apex obtuse, base truncate or cordate; posterior

petal: claw 3.4-4.5 mmlong, 1.4-2 mmwide, limb 6-6.5 mmlong, 6-7.2 mmwide,

broadly triangular, apex obtuse, base truncate to slightly cordate. Stamens of unequal

length; filament opposite anterior sepal (2.5-) 3.2-4.5 mmlong, filaments opposite

anterior-lateral petals 3-4 mmlong, filaments opposite anterior-lateral sepals 3-4 mm
long, filaments opposite posterior-lateral petals 1.8-2.2 mmlong, filaments opposite

posterior-lateral sepals 3-3.5 mmlong, filament opposite posterior petal (1.6-) 1.8-2.2

mmlong; anthers (2.5-) 3-3.5 mmlong. Ovary pilose, in the distal 1/3 only on the

sutures, hairs ca. 0.1 mmlong; styles (5.2-) 5.5-6.2 mmlong. Coccus 3.5^.5 mmhigh,

ca. 3 mmin diameter, pilose, in the distal 1/3 only on the sutures; areole ca. 4 mmlong,

ca. 3 mmwide; mature seed not seen. Chromosome number unknown.

Phenology. Collected in flower in March and from May through September, and

in fruit in March, May, July, and August.

Distribution (Fig. 5). Mexico (Colima, Guerrero, Jalisco, Nayarit, Sinaloa);

deciduous forest, matorral, and in secondary vegetation; sea level to 400 m.

Rfpresentativf Specimens. Mexico. Colima: coastal lowlands ca. 15 mi SE of Tecoman, rd to Coa-

huayana. Mich., ca. 2 mi from Rio Coahuayana, McVau^h 16070 (MEXU, MICH).

—

Guerrhro: Tecpan,
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FlCi. 4. (iaipliinua tubcrciilaia. a. Flowering branch, b. Base of lamina, abaxial view. c. Branch enlarged

tt) show luherclcs. d. Detached large leaf, adaxial view. e. Base of lamina in "d," adaxial view. f. Flower with

subleiiding pedicel and peduncle and portion of inflorescence axis. g. Lateral petal, h. Posterior petal, i.

Androecium laid out, abaxial view, the stamen at right opposite posterior petal, j. Ciynoecium. k. Cocci,

adaxial view (left) and lateral view (right). 1. Seed. Scale bar: a.d.4 cm: b. c, e. i-1,4 mm: f-h.S mm. (Based

on: a-c, f-j, McVcmi^h /ftOZr;, MICH; d, e, Ortc^^a 6757, F; k, 1, l.oit 3741, MICI 1.)

torre de microondas cerca de Papanoa. 54 km al NWdeTecpan, Koch & Frv.wll S2221 (CHAPA, FNCB,
MEXUMICH, NY): La Union, l.aiii^lasse 255 (F. G, GH, P, US).—Jalisco: Punla Parallon, Bullock 2053

(CAS); Mpio. La Huerta. camino antiguo sur. Est. Biologia Cliamela. 19°3()'N. HIS' ()3'W, I.oii 173^) {CAS.

MICH, TEX, WIS); Mpio. La Huerta, Rancho (\iixmala, Cumbres l,rd through deforested area, F) 3rN,

l()4"56'W, Lou 3741 (CAS, MICH).—Nayarit: Mpio. Tepic. Vivero Foreslal El Corle, Beuitez-Paredes

3166 (MEXU); Mpio. Rui/, 1-3 km Wof El Venado, rd from Ruiz to Jesus Maria, Brccdlove 45278 (CAS,

MICH); Mpio. Huajicori,S km al N de Huajicori,carr. a Ouivie|uinte.22"43'N. \()5"\'-rW. Ramirez 656 (lEB,

MICH. MEXU, MO); Mpio. Acaponeta, Rose 1450 (NY, US).—Sinaioa: Mpio. San Agustin. Gonzalez

Ortciia 4001 (MEXU, US); Ma/atlan, Conz/ilez Oneida 7271 {CAS, V,C\, K, MEXU, US).
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FIG. 5. Distribution of Galphiinia elegans. G. iniraiidae. and (i. lubcrciilala.

Galphimia tuberculata is named for the persistent tubercles that roughen the

shoots and leaves after the hairs they bear are shed. Such tubercles are also found

in G. brasUiensis (eastern Brazil), G. gracilis (eastern Mexico), and G. hirsuta (Guer-

rero), but they are most pronounced in G. tuberculata and the Oaxacan G. arenicola,

both species of Pacific coastal lowlands. Galphimia arenicola differs in its smaller

flowers, eglandular calyx, glabrous ovary and fruit, and the unusual multicellular pro-

cesses that are found along the margin in the proximal part of the lamina. Galphimia

hirsuta is known only from the lowlands of Guerrero and, like G. tuberculata, has a

glandular calyx. It is named for the abundant vesture that covers nearly all parts of

the plant, whereas in G. tuberculata only the youngest parts and inflorescence axes

are pubescent.

6. Galphimia arenicola CAnderson, Syst. Bot. 28: 217. 2003.

—

Tyi^e: Mexico. Oaxaca:

Mpio. Tehuantepec, de Rincon Bamba a Garrapatero, Rincon Bamba se

encuentra a 44 km al Wde Salina Cruz, carr. a Pochutla, 15°59'N, 95°27'W,

31 Aug 1988, Martinez 1817 (holotype: MO!; isotypes: lEB! MEXU!).
Fig. 6.

Shrub to 4 m; stems pubescent when young, becoming glabrous but roughened

by tubercles. Vesture of all vegetative parts of straight to wavy, reddish brown hairs,

0.5-1 mmlong, each hair borne on a persistent tubercle up to 0.1 mmhigh. Laminas
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FIG. 6. Galphiniia urciiicola. a. Flowering branch, b. Leaf. c. Base of lamina, showing a pair of mar-

ginal leaf glands and marginal processes, d. Fruil borne on pedicel and peduncle, wilh portion of inflores-

cence axis. e. Lateral petal, f Posterior petal, g. Stamens, adaxial view, opposite posterior petal (right) and

posterior-lateral sepal (left), h. Gynoeciiini. i. Cik'cus, adaxial view. j. Embryo. Scale bar; a, 4 cm; b. 2 cm;c,

d. S mm; c, f, S.l mm; g-i, 4 mm; j, 2.7 mm. (Based on: a-c, Maninez IH17. MO; d-h. Castillo C. el ul. 9642,

MEXLI; \:],Ctis!iUo C. ei al. <-)498, XAL.)

of the larger leaves 2.5-4.8 cm long, 1-2 cm wide, narrowly lanceolate to narrowly

elliptical, apex acute, base acute or slightly decurrent, adaxialiy glabrous, abaxially

with scattered hairs (especially on the costa) when young but soon glabrous but with

persistent tubercles, secondary veins only faintly evident abaxially, margin with ir-

regularly spaced, elongate, multicellular, epidermal processes, similar to the tubercles

but at least twice as long; petioles 0.4-1 cm long, very sparsely strigose to glabrous,

roughened by persistent tubercles; glands a pair, borne on the margin 2-5 mmabove

the base of the lamina, rarely with 4 or 5 glands, each gland 0.4-0.5 mmin diameter,

disklike and prominent, or peglike and up to 0.8 mmlong, stipules 1.5-2.5 mmlong,

0.50.7 mmwide, narrowly triangular to subulate, abaxially with scattered hairs and

the margin ciliate. Inllorescence a terminal raceme, the axes tuberculate and strigose,

peduncles 4-7.8 mmlong, pedicels 2-5 mmlong, both tomentulose, peduncles 1.2-3

times as long as pedicels; bracts 2.3-3 mmlong, 0.5-0.6 mmwide, linear, bracteoles

1 .3-1 .7 mmlong, 0.4 mmwide, linear, bracts and bracteoles glabrous or with scattered

hairs along the margin; bracteoles borne in the proximal 1/4-1/2 of the peduncle,

subopposite or up to 1 mmapart. Sepals 2.5-2.8 mmlong, 1.4-1.6 mni wide, elliptical,

glabrous or with scattered hairs near the base, margin denticulatc-crose in the distal
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1/2; glands absent. Petals deciduous, unequal, yellow and suffused with red, glabrous,

margin denticulate; lateral petals: claw 2-2.3 mmlong, 0.5-0.6 mmwide, limb 5-5.5

mmlong, 3.3-4 mmwide, ovate to elliptical, apex obtuse, base truncate or slightly

cordate; posterior petal: claw ca. 3.5 mmlong, 1.6 mmwide, limb ca. 4.5 mmlong, ca.

4.5-5 mmwide, triangular, apex broadly obtuse, base cordate to auriculate. Stamens

of unequal length; filament opposite anterior sepal 3-3.5 mmlong, filaments opposite

anterior-lateral petals 2.5-3 mmlong, filaments opposite anterior-lateral sepals 3-3.1

mmlong, filaments opposite posterior-lateral petals 1 .5-1 .8 mmlong, filaments oppo-

site posterior-lateral sepals 2.5-2.6 mmlong, filament opposite posterior petal 1.6-2

mmlong; anthers 2.4-2.8 mmlong. Ovary glabrous; styles ca. 3.6 mmlong. Coccus

ca. 5 mmhigh, ca. 4 mmin diameter, glabrous; areole 4-4.8 mmlong, 3.3^ mmwide;

outer cotyledon 2.7-2.8 mmlong, inner cotyledon 2.3-2.5 mmlong. Chromosome
number unknown.

Phenology. Collected in flower and fruit in August and September.

Distribution (Fig. 5). Mexico (Oaxaca); on sandy soils, in dunes and coastal

deciduous forest; sea level to 70 m.

Additional Specimens Examined. Mexico. Oaxaca: Mpio. Huatulco. 5 km de la carr. nac. por la

brecha a las playas de Cacaluta. 15°45'10"N, 96°I0'10"W, Castillo C. et al. 9498 (XAL); Mpio. Huatulco,

Playa de San Agustin, 15°4()'30"N, 96°14'20"W, Castillo C. et al. 9642 (MEXU, XAL); Dtto.Tehuantepec,

Mpio. Santiago Astata, Las Pciias, 500 m al suroesle de la laguna que encuentra a 2 km al sur de Barra

de la Cruz. 15"49'25.4"N, 95'57'5<S.5" W, Elorsa C 5030 (MICH); Playa Coyote, Liehmaim 8675 (C); San

Agustfn, Liebmann 8676, 8682 (C); Dtto.Tehuantepec, Mpio. San Pedro Huamelula. Cerro Piedra del Aire,

200 mal sureste del Rancho El Paraiso. 15"52'7.8"N, 95°50'14.3"W, ^'«/«i- M. 4122 (MICH).

Galphimia arenicola is found on dunes and in deciduous forest along the coast

of Oaxaca. It is unique in the genus in that the margins of the laminas bear elongate,

multicellular, epidermal processes. Like G. tuberculata, a lowland species found from

Sinaloa to Guerrero, G. arenicola is marked by persistent tubercles on its shoots and

leaves, but differs in its smaller flowers with an eglandular calyx and a glabrous ovary.

Galphimia oaxacana, which is known only from the Isthmus of Tehuantepec, lacks

tubercles; it has a pilose ovary and (usually) calyx glands.

7. Galphimia glandulosa Cav., Anales Hist. Nat. 1: 37. Oct 1799, non Galphimia glan-

dulosa Rose, 1897. Malpighia glandulosa (Cav.) Persoon, Syn. pi. 1: 506. 1805,

non Malpighia glandulosa Cav., 1789. Malpighia biglandulosa Poir. in Lam.,

Encycl., Suppl. 4: 7. 1816. Galphimia glandulosa var. lanceolata DC, Prodr.

1: 582. 1824, nom. superfl. Thryallis glandulosa (Cav.) Kuntze, Rev. gen. pi.

1: 89. 1891.

—

Typi^: Mexico. Guerrero: "Acapuico, Acambaro, &c.," Nee s.n.

(holotype: MA-29470, excluding the inflorescence mounted in middle of

sheet and the branchlet at lower right, which are G. paniculata Bartl.; micro-

fiche: MICH!, photos: F! MICH! MO!)
Galphimia glandulosa Rose, Contr. U.S. Natl. Herb. 5: 137. 1897, non Galphimia

glandulosa Cav., 1799. Thryallis palmeri Rose, Contr. U.S. Natl. Herb. 12: 281.

1909. Galphimia paniculata var. glandulosa Nied. in Engler, Pflanzenreich IV,

141: 599. 1928.

—

Type: Mexico. Guerrero: near Acapuico, Palmer 474 in 1895

(holotype: US!, photos: F! NY!; isotype: NY-fragment!).

Thryallis dasycarpa Small, N. Amer. Fl. 25: 151. 1910.

—

Type: Mexico. Sinaloa:

Rosario, Jan 1895. Lamb 470 (holotype: NY!; isotypes: DS! F, G! GH! NY-

fragment! UC-fragment! US!).

Fig. 7
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FTC). 7. ihilphimia i^hiiuliilo.yti. a. Flowering branch, b. Large leaf. c. Base of peliole with glands,

d. Old llovver with maturing fruil, borne on pedicel and peduncle with portion of inflorescence axis: note

calyx glands, e. Lateral petal, f. Posterior petal, g. Stamens, adaxial view, opposite posterior petal (left)

and poslerior-laleral sepal (right), h. (jynoecium. i. Cocci, adaxial view (above) and lateral view (below),

j. Embryo. Scale bar: a, b, 4 cm:c, S mm: d-h,.S mm: i, i,4 mm. (Rased on: a, d, Gonzalez Ortega 5141 . US:

b. e. Perez 1562. MEXU: e-h, McVaiigh 22903. MICH: i, j, Aiulers(m & Anderson 5849. MICH.

Shrub or suffrutescent herb to 4 m; flowering shoots usually leafless or bearing

only young leaves, sometimes with mature leaves present. Vesture absent except for

pilose ovary and fruit. Laminas of the larger leaves 4.5-14 cm long. 2-6 cm wide, lan-

ceolate to elliptical to ovate to rhombic, apex apiculate, base cuneate, secondary veins

prominulous abaxially; petioles I^ cm long; glands a pair usually borne on the peti-

ole in the basal 1/6-1/2, opposite or up to 4 mmapart, rarely also at the base of the

blade or absent, each gland 0.8 1.5 mmin diameter, disklike and prominent; stipules

1 .2-l.(S nim long. 0.7-0.8 mmwide, linear or very narrowly triangular. Inflorescence a

terminal raceme or a panicle, the axes lax and commonly whip-like; peduncles 2.5-6.5

(-10.5) mmlong, pedicels 6.2-12.3 mmlong, peduncles 0.3-0.7 (-1) times as long as

pedicels; bracts 1.7-3.2 mmlong. 0.4-0.7 mmwide, linear, bracteoles 1.2-1.7 (-2) mm



2007 C. ANDERSON:GALPHIMI

A

27

110° 100°

30'

20°

• G. glandulosa

A G. sessilifolia

110° 100°

FIG. 8. Distribution of Galphimia glandulosa and G. sessilifolia.

long, 0.3-0.5 mmwide, linear; bracteoles opposite or subopposite, borne in the proxi-

mal 1/2 of the peduncle to near its base. Sepals (2-) 3-3.5 mmlong, 1.2-1.7 mmwide,

linear to oblong, margin entire or finely denticulate in the distal 1/2; glands usually

5 per calyx, sometimes fewer or none, 0.3-0.5 (-0.7) mmin diameter, prominent or

peglike and up to 0.5 mmlong, each borne at the base of the sinus between adjacent

sepals. Petals deciduous, unequal, yellow but usually suffused with red, margin den-

ticulate; lateral petals: claw 1.3-2 mmlong, 0.5-0.6 mmwide, limb 6-7.5 mmlong,

3.5^.5 mmwide, elliptical, apex obtuse, base attenuate; posterior petal: claw 2.5-3.3

mmlong, 1.5-2 mmwide, limb 5.5-7 mmlong, 4-5 (-5.8) mmwide, ovate-triangular,

apex broadly rounded, base gradually attenuate. Stamens of unequal length; filament

opposite anterior sepal 3-3.2 mmlong, filaments opposite anterior-lateral petals 2-2.5

mmlong, filaments opposite anterior-lateral sepals 2.7-3 mmlong, filaments opposite

posterior-lateral petals i.5-1.6 mmlong, filaments opposite posterior-lateral sepals

2.8-3.5 mmlong, filament opposite posterior petal 1.5-1.9 mmlong; anthers 3.3-4.4

mmlong. Ovary pilose throughout or sometimes the distal 1/3 glabrous, hairs to 0.1

mmlong; styles (3.7-) 4-5.5 mmlong. Coccus 4.5-5 mmhigh, 3.2-3.5 mmin diameter,

pilose throughout or sometimes the distal 1/3 glabrous; areole 4.5-5 mmlong, ca. 3

mmwide; outer cotyledon ca. 3 mmlong, inner cotyledon ca. 2.2 mmlong. Chromo-
some number unknown.

Phenology. Collected in flower and fruit from December to May, one collection

in flower in October (Gonzalez M. 4010).

Distribution (Fig. 8). Mexico (Guerrero, Jalisco, Mexico, Michoacan, Sinaloa; one

collection from Veracruz); in oak forest and deciduous forest; 20-1150 (-2450) m.
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Repklshntaiix i- Si'P-ci.MiNs. Mexico. Guhrrhko: Tcmisco. Bniff 1308 (MEXU); trail E of Temisco, N
of Rio Balsas, Dtto. Adaina, Mcxm ,S948a (UC); arriba Icacos Acapulco. Miranda 4346 (MEXU): Achotia,

Reko ^y/y (US).— Jamsco: Mpio. La Hucrla, Arroyo Chamcla,0.3 km E of Hwy 200 (Barra dc Navidad-

Pucrto Vallarta), Km63.5, environs of Esl. Biol. Chamcla (UNAM), Bullock 1114 (MICH): steep hills 3-\5

km by rd S of Jilotlan, McVaugh 22903 (ENCB, MICH); Upio. La Hucrla. Est. Biol, Cliamela. Perez ./. 1562

(MEXU): Mpio. La Huerta, Chamcla. rd along Ri'o Chamcla near grounds of the "Instituto dc Biologia"

of UNAM, |L)"32'N,
1 05 05' W, van Rooden 72(i (MEXU, MK^H).—Mr.xico: El Palmar Chico,Tcjupilco,

Gonzalez M. 4010 (MEXU); pic dc la loma,lcjupilco, (ionzdlez M. el al. 5538 (MEXUXAL); Platanal,

Temascaltepec, Hinlon el al. 5749 (A, E G, NY); Mpio.Tcmascaltepec, Nanchititla. llinlon el al. 7354 (BM,

ENCB, E GH, LL, MEXU,NY, S, US).~—MiciiOArAN: 20 km by rd S of Uruapan on rd to Cualro Caminos,

Anderson & Anderson 5849 (MICH): rd to Apatzingan, ca. 2 km N Aguililla, Biircli 2016 (MO): Mpio.

Pomaro, al N de Maruala.camino a ?6m-<\\o, Guevara E /62('i (CHAPA, ENCB, IBUG); Mpio.Tiquichco,

entre Huclamo v I'iquicheo, Medrano 4124 (MEXU).

—

Sinaloa: Mpio. San Ignacio, Balboa, San .lavicr,

Gonzalez Oneida 5/,?<S (MEXU, I 'S); Balboa, Gonzalez Orlet^a 5141 (US): Mpio. Mazatlan. Guaracha, El

QueliteC.'), Gonzalez Onega 57/9 (ENCB, MEXLI, US); Mpio. Mazatlan, Mazatlan, Gonzalez Onega 5631

(ENCll K, MEXU, US); vic.of Culiacan, Gonzalez Onega 6693 (US); 31 mi N of Mazatlan on coast hwy,

Kimnach 1918 (CAS, MEXU): vicinity of Rosario, Rose 14567 {A. C, E GH, MO, NY, P S, US): vicinity of

Guadalupe, Rose 14776 (GH. NY. US).—Vi:ra(riz: Cordoba, Reko 5133 (US).

Galphimiu ^laiuhilosu is readily separated from all other species of by its lack of

vesture (except for the pilose ovary and fruit), its petioles with a pair of glands in the

proximal 1/6-1/2, and the whip-like inflorescences. Tlie flowers have a (commonly)

glandular calyx and petals mostly entirely suffused with red. This species flowers

before or while the leaves develop and thus is rarely collected with mature leaves.

Tlie partly sympatric G. jioribimda is also commonly glabrous in all its parts, but it

has an eglandular calyx, persistent yellow petals, and a glabrous ovary and fruit, and

bears the leaf glands at the base of the lamina. The range of G. ghifuliilosa extends

from central Sinaloa to southern Mexico and Guerrero; the record from Veracruz is

surprising and the locality perhaps of doubtful accuracy.

Several students of Galphimia were uncertain about the application of the name

G. i^landiilosa Cav., and thus this species has been known under several synonyms.

Rose described it in 1897 as a novelty with the same epithet. Later (1909) he accepted

Kuntze's ( 1891 ) transfer of all species of Galphimia to lliryallis L., and provided the

nomen novum ThryaUis pahneri for G. glandulosa Rose, because the combination

ThryaUis glandiiloso (Cav.) Kuntze had already been published; Rose listed ThryaUis

glandulosa (Cav.) Kuntze among the "uncertain species." Small (1910) accepted T.

pahneri, from which he excluded G. glandulosa Cav. (but did not accommodate the

Cavanilles name elsewhere in his treatment), and also published Jhryalhs dasycarpa,

which he differentiated by its eglandular calyx and smaller leaves. Tlie type collection

of ThryaUis dasycarpa consists of flowering branchlets and only the smaller leaves

associated with the inflorescences; the calyces of the holotype are indeed eglandular

but a few in the isotypes do have a gland or two.

8. Galphimia langlassei (S. F. Blake) C. Anderson, Syst. Bot. 28; VLS. 2003. ThryaUis

langlassci S. F. Blake, Contr. Gray Herb. 52: 71. 1917.

—

Typl: Mexico. Guer-

rero (fide McVaugh. 1951): San Andres. 700 m, 22 Mar 1899, Langlassc 955

(holotype: GH!;isotvpes:FG! K! P! US!; photo of P isolype: MICH!).

Fig. 9.

Shrub or subshrub to 3 m; stems sparsely lomenlulose when young, soon gla-

brous. Vesture of all vegetative parts composed of sessile, straight or wavy to crisped,

reddish brown hairs 0.2-0.8 mmlong. Laminas of the larger leaves 5-14 ciu long,

1.5-4.8 cm wide, elliptical or narrowly so to lanceolate, apex acute or apiculate, base



2007 C. ANDERSON:GALPHIMl A 29

FIG. 9. Galphiinia hmi^lassei. a. Leaf. b. Base of lamina, showing pair of marginal glands, c. Flower

bud borne on pedicel and peduncle, with portion of inflorescence axis. d. Lateral petal, e. Posterior petal.

f. Stamens, abaxial view, opposite posterior petal (right) and posterior-lateral sepal (left), g. Gynoecium.

h. Cocci, lateral view (left) and adaxial view (right). Scale bar; a, 4 cm; b, f-h, 4 mm; c, I cm; d, e, 5 mm.
(Based on: a, b, Cuevas & Rosales 1828, lEB; c, Daniel & Bartholomew 4849. MICH; d, e, Cochrane et al.

11687. WIS; f, g, Sanuvui M. et al. 4807. WIS; h, Pepita 86. ZEA.)

attenuate and somewhat decurrent, glabrous or sometimes with a few scattered

hairs abaxially on the midrib, costa and secondary veins prominent abaxially, margin

entire; petioles 1-2.5 cm long, glabrous or with a few scattered hairs; glands usually

a pair (rarely only 1 gland) borne on the margin of the lamina 0.1-1 cm above the

base, each gland 0.5-1.1 mmin diameter, disklike and prominent, or peglike and up

to 1.2 mmlong; stipules 1.2-2.8 (-3.5) mmlong, 0.4-1 mmwide, linear or narrowly

triangular, margin distally ciliate. Inflorescence a terminal raceme or panicle, the axes

tomentulose or sparsely so; peduncles 4.5-12.5 mmlong, pedicels 4.5-13 mmlong,

both tomentulose, peduncles 0.6-1.2 (-1.6) times as long as pedicels; bracts 1.3-2.2

(-3.4) mmlong, 0.5-0.8 mmwide, linear, bracteoles 1-2 (-2.5) mmlong, 0.3-0.5

(-0.7) mmwide, linear, bracts and bracteoles glabrous or with a few scattered hairs

along the margin; bracteoles subopposite or up to 2 mmapart, borne in the distal

1/4-1/2 of the peduncle. Sepals 2.7-3.5 mmlong, 1.2-2 mmwide, oblong to elliptical,

glabrous, margin distally denticulate-ciliate; glands usually absent [in Hinton et al.

11683 some calyces with 1-3 glands, each gland 0.3-0.5 mmin diameter, prominent].

Petals deciduous, unequal, yellow, often suffused with red, especially along the claw

and midrib of the limb, glabrous; lateral petals: claw 2.3-2.8 (-3) mmlong, 0.5-0.6

mmwide, limb 6-7 mmlong, 4.5-5.5 mmwide, ovate, apex rounded, base truncate

or subacute; posterior petal: claw 3.5-4 mmlong, 1.3-1.5 mmwide, limb 6.5-7.7 (-8)

mmlong, 6-7.7 mmwide, broadly triangular, apex broadly rounded, base truncate to

cordate. Stamens of unequal length; filament opposite anterior sepal 3.5-^.5 mmlong,

filaments opposite anterior-lateral petals 2.8-3.5 (-3.7) mmlong, filaments opposite

anterior-lateral sepals 3-4 (-4.5) mmlong, filaments opposite posterior-lateral petals

1.6-2.5 (-2.8) mmlong, filaments opposite posterior-lateral sepals 3.5^.6 mmlong.
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FI(i. 10. Distiibudon oi Galphiniiii hviglussei, (i. oaxactiiiu. and G. vestita.

filament opposite posterior petal 1.6-2.6 mmlong; anthers (2.8-) 3-3.6 {-A) mmlong.

Ovary pilose, hairs to 0.3 mmlong; styles 5-6.5 (-6.8) mmlong. Coccus 4-4.5 mm
high, 3-3.8 mmin diameter, pilose to glabrescent when mature; areole 3.5-4.2 mm
long, 2.5-3.8 mmwide; mature embryo not seen. Chromosome number unknown.

Phenology. Collected in flower from November through June, in fruit from Feb-

ruary through June.

Distribution (Fig. 10). Mexico (Colima, Guerrero, Jalisco, Michoacan); oak forests

and pine-oak forests; 100-1710 m.

Ri-i>Rrsi;Ni.vi]VE SpEciMr.NS. Mexico. Coimma: 9-10 km E or SE by winding rd from Minatitlan,

McVcmgh 26226 (MICH). —Gui rrero: Mpio. Monies dc Oca, San Antonio, Hinton cl til. 11683 (GH,
US).

—

.Iai.isco: Mpio. Casimiro Castillo, 3-4 km SE of Casimiro Castillo; Arroy Tacubaya, at base of

Ccrro La Pclaca. ca. 20 km SSWof Autlan, 19"34'50-54"N. 1()4"24' 29-45 "W. Cochrane ct al. 11687 (WIS):

Mpio. Casimiro Castillo. 1-2 km al E de Casimiro Castillo, Ciievas & Rosales /<S'2(S' (lEB.WIS. ZEA): rd \o

Microondas Liw Mazos near summit of pass (Puerto Los Mazos) between Aullan and La \\uc\\i\. Daniel

& fhirtholonu'w 4849 (CAS, MICH); Mpio.'Lecalitlan, carr. Cd. Guzman-Piluiamo, Km46, lerraceria Lla-

nitos-Mexiquillo a 16 km, Fucntcs O. 47 (CHAPA. ENCB. IBUG. MICH): Mpio. Aullan, 12-13 km al SSE
dc AutLin, .-SOO-iOOO m al SSE dc Ahuacapan. 19' 39'50"N. 104 19'07" W. Giiznuin & Cm-vas 879 (IBUC3.

MEXLJ.WLS. ZEA): Mpio. Talpa de Allende, brcclia deTalpa a La Cuesta. M«(7;»(« N. el al. 7063 (MICH):

along hwy SWof Autlan toward Manzanillo, on upper slopes of barranca above the pass, McVaugh 10234

(MEXU. MICPI): precipitous mountainsides 10-12 km above (N of) La Cuesla, below pass lo Talpa de

Allende, McVaugh 2,?.?.^7 (ENCB, MICH): 3 km S por breeha a Las Joyas-Aluiacapan, F\-pita <S6 (ZEA):

Mpio.Tecalillan. Km6. breeha a Jilollan dc Dolores. Perez de la Rosa 7 (IBUG, MICH); Mpio. Cuautitlan,

entre Ayotitlan y Chancol, 19' 2.S'N. 104°10'W. Rohles el al. 712 (lEB.WIS, ZEA): Mpio. Cuaulitlan, 4-5

km al NWde Minatitlan, 2-3 km al NNEde Pena Colorada. Las Pesadas. 19"24'N. \04°WW. Saniana M.

ei al. 4807 (WIS, ZEA).— Michoacan; Aquila, Dtto. Coalcoman, Hinion el al. 1 5867 (NY, US).
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Galphimia langlassei is a commonshrub or subshrub of the pine-oak forests of

lowland western Mexico. It has elongate leaves bearing glands on the margin of the

lamina, and the ovary and fruit is abundantly pilose; only one collection examined,

Hinton et al. 11683, had calyx glands on a few flowers. The other species in its range

with pilose ovaries and fruits are G. glandulosa, G. mexiae, and G. radialis. Galphimia

glandulosa is readily distinguished by its elongate, whip-hke inflorescences bearing

flowers with nearly all-red petals and a glandular calyx. In addition, the leaf glands

are borne in the basal 1/6-1/2 of the petiole. Galphimia radialis differs from G. lan-

glassei in that its petals are subequal and the hairs on the ovary and fruit are to 0.8

mmlong; it is known only from central Guerrero. See the discussion of G. mexiae (no.

9) for a comparison with G. langlassei.

9. Galphimia mexiae C. Anderson, Syst. Bot. 28: 717. 2003.

—

Type: Mexico. Jalisco:

San Sebastian [del Oeste] to Hacienda de Ototal, 1425 m,2 Mar 1927, Mexia

1778 (holotype: CAS!; isotypes: A! GH! MO! US!). Fig. 11.

Herb or subshrub to 3 m; stems sparsely tomentulose when young, soon glabrous.

Vesture of all vegetative parts of sessile, wavy to crisped, reddish brown hairs 0.2-0.5

mmlong. Laminas of the larger leaves 4-8.5 (-12) cm long, 1.8-4 cm wide, lanceolate

to elliptical to narrowly rhombic, apex acute or apiculate, base cuneate and somewhat

decurrent, glabrous, secondary veins prominent or prominulous abaxially; petioles

1-2 (-3.5) cm long, glabrous; glands a pair borne on the margin of the lamina com-

monly ca. 1 cm above the base, each gland 0.4-0.8 mmin diameter, disklike and

prominent, or rarely peglike and up to 0.5 mmlong; stipules 2-3 mmlong, 0.5-1.8 mm
wide, linear to narrowly triangular, glabrous and distally ciliate. Inflorescence a termi-

nal raceme or small panicle, the axes tomentulose; peduncles 3.5-7 mmlong, pedicels

8.5-12 mmlong, both sparsely tomentulose to glabrate, peduncles 0.3-0.5 (-0.7) times

as long as pedicels; bracts 2-4 mmlong, 0.6-1 .2 mmwide, linear, bracteoles 1 .2-2 mm
long [2.5-3.7 mmlong in Nelson 4060], 0.4-0.6 mmwide, linear, bracts and bracteoles

glabrous or with scattered hairs along the margin distally; bracteoles subopposite

or up to 2 mmapart, borne in the distal 1/4-1/2 of the peduncle or sometimes just

below the apex. Sepals 2.5-3 mmlong, 1.4-2.3 mmwide, oblong to narrowly ellip-

tical, glabrous, margin entire to distally denticulate (-ciliate); glands absent. Petals

deciduous, unequal, yellow and suffused with red along the claw and midrib of the

limb, glabrous, margin finely denticulate; lateral petals: claw 2-2.8 mmlong, 0.5-0.6

mmwide, limb 4.5-6 mmlong, 3.7-4.7 mmwide, ovate-triangular, apex subacute

to obtuse, base truncate or slightly attenuate; posterior petal: claw 3.3-4 mmlong,

1.4 1.8 mmwide, limb 5-6.5 mmlong, 5-6.5 mmwide, broadly triangular or ovate-

triangular, apex broadly rounded, base truncate or acute. Stamens of unequal length;

filament opposite anterior sepal (2.2-) 2.6-3 mmlong, filaments opposite anterior-

lateral petals (2.2-) 2.4-3 mmlong, filaments opposite anterior-lateral sepals 2-2.8

mmlong, filaments opposite posterior-lateral petals 1.8-2.3 (-3) mmlong, filaments

opposite posterior-lateral sepals 1.5-1.8 (-2.2) mmlong, filament opposite posterior

petal 1.5-1.7 (-2) mmlong; anthers 2.3-2.5 (-2.8) mmlong. Ovary pilose, hairs to 0.3

mmlong; styles 4-5 mmlong. Coccus 4.5-5.5 mmhigh, 3.5-4 mmin diameter, pilose

to glabrescent in age; areole 4^.5 mmlong, 3-3.5 mmwide; outer cotyledon 2.5-2.8

mmlong, inner cotyledon 1.8-2.1 mmlong. Chromosome number unknown.

Phenology. Collected in flower and fruit from February through May.

Distribution (Fig. 25). Mexico (northwestern Jalisco and adjacent Nayarit); pine-

oak forest; 630-1 880 m.
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FKi. I 1. Chilphiniiii incxiac. a. Flovveiing branch, b. Base of lamina, showing marginal glands, c. l-'lo\vcr

wilh posterior petal uppermost, borne on pedicel and peduncle, with portion of inllorescence axis. d. Lat-

eral petal, e. Posteritir petal, f. Stamens, adaxial view, opposite posterior petal (left) and posterior-lateral

sepal (right), g. Gynoecium. h. Cocci, lateral view (right) and adaxial view (left), i. Embryo. Scale bar:

a, 4 cm: b, 8 mm: c, 1 cm; d, e, 5 mm; f-h, 4 mm; i, 2.7 mm. (Based on: a-c, Anderson & Anderson 6122,

MICI I: d-ii. Nelson 4060. US; h, \.Alnicda 2543, MICH.)

AnniiioNAi, Si>r:(iMi;NS E.xaminhd. Mexico. .Iai.isco: 27.8 mi SSE of Puerto Vallarta, Alniedu 2543

(CAS. Midi ); low hills ca. .^."^ km (strt line) F. of Cabo Corrientes, on rd from Puerto Vallarta lo ELFuito,

Anderson & Anderson 6122 (MICH); Mpio. Falpa, entre Cumbre del Tejamanil y Cuale, Gonzalez T. 102

(MICH): Mpio. Cabo Corrientes, steep mountainsides 3-11) km generally E on rd to Mina del Cuale. from

junction .-^ km NWof El Tuito. McVaug/i 2641 1 A (MICH); trail San Sebastian to Las Mesilas, Mexin IS63-(i

(R US); rd between Mascota and San Sebastian, Nelson 4060 (GH, US).—NAVARri : 1 7.7 km al Wde Tepic.

7 km al Wde Carran/a, Cowan 4773 (MICIL'FEX); Mpio. lepic, 7 km al S de la entrada al camino del

C\iarenteho,21"28'N, lO.S'OO'W, Flores I-:253l (MEXU).
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Galphimia mexiae is known only from a small region in northwestern Jalisco and

adjacent Nayarit. It is distinctive in its androecium, composed of very short filaments

and anthers. All petals have a broadly triangular limb; that of the posterior petal nar-

rows only slightly to an exceptionally broad claw. These traits readily separate it from

the sympatric G. langlassei, which also has usually narrow laminas with glands on

the margin near the base and a pilose ovary and fruit. Collections of G. mexiae have

been misdetermined as G. glandulosa (as "'ThryalUs dasycarpa'') and G. tuberculata,

which also share a pilose ovary and fruit, but not the characters of the androecium

and corolla. Galphimia glandulosa is entirely glabrous, bears the leaf glands in the

proximal 1/6-1/2 of the petiole, and has whip-like inflorescences; the flowers have

nearly all-red petals and a glandular calyx. Galphimia tuberculata is named for the

persistent tubercles found on the axes, petioles, and laminar margins; G. mexiae lacks

such tubercles.

10. Galphimia radialis C. Anderson, Syst. Bot. 28: 719. 2003.— Type: Mexico. Gue-

rrero: Mpio. Chichihualco, 29 km al Wde Filo de Caballo, carr. a Pto. del

Gallo,2100 m, 18 Aug 1982, Tenorio L. 1471 (holotype: MICH!). Fig. 12

Shrub to 3 m; stems tomentulose when young, soon glabrous. Vesture of all

vegetative parts of subsessile, wavy to crisped, reddish brown hairs 0.2-0.7 mmlong.

Laminas of the larger leaves 7-12 cm long, 2-5 cm wide, lanceolate to elliptical, apex

apiculate, base cuneate-decurrent, glabrous, secondary veins prominulous, margin

entire; petioles 1.5-2.3 cm long, glabrous; glands a pair borne on the margin of the

lamina commonly 2-2.5 cm above the base, each gland 0.4-0.5 mmin diameter, flush

with the margin; stipules 3.5-6 mmlong, 1.2-1.5 mmwide, linear, glabrous or distally

cihate. Inflorescence a terminal raceme, the axes tomentulose; peduncles 4-9.5 mm
long, pedicels 7-13.5 mmlong, both tomentulose, peduncles 0.5-0.8 times as long as

pedicels; bracts 3-6 mmlong, 0.5-0.7 mmwide, linear, abaxially with scattered hairs

especially along the margin, bracteoles 1.6-3 mmlong, 0.4-0.6 mmwide, linear, gla-

brous; bracteoles subopposite or up to 2.2 mmapart, the proximal bracteole inserted

below to ca. the middle of the peduncle, the distal one at about the middle to the

distal 1/4 of the peduncle. Sepals 3.5-4.5 mmlong, 1.6-2 mmwide, linear to oblong,

glabrous or with a few scattered hairs abaxially, margin denticulate-ciliate or only in

the distal 1/4; glands absent. Petals deciduous, subequal, the posterior petal slightly

larger than the lateral ones, glabrous, yellow and suffused with red along the claw and

midrib of the limb, margin denticulate-fimbriate; claw 1.8-2.8 mmlong, 0.6-0.7 mm
wide, limb 6.2-7.7 mmlong, 5.5-6.5 mmwide, broadly ovate, apex broadly rounded,

base subtruncate. Stamens of unequal length; filament opposite anterior sepal 4.5^.8

mmlong, filaments opposite anterior-lateral petals 4.2^.5 mmlong, filaments oppo-

site anterior-lateral sepals 4.4-4.5 mmlong, filaments opposite posterior-lateral petals

3.2^ mmlong, filaments opposite posterior-lateral sepals 4-4.3 mmlong, filament

opposite posterior petal 3-3.5 mmlong; anthers 2.2-2.5 mmlong. Ovary pilose along

the sutures and in the basal 1/3-1/2, hairs to 0.8 mmlong; styles 4.6-5.2 mmlong. Coc-

cus 4.7-5 mmlong, 3.8-4 mmin diameter, pilose along the sutures and in the basal

1/3-1/2; areole ca. 4 mmlong, 2.5-3 mmwide, mature seed not seen. Chromosome

number unknown.

Phenology. Collected in flower in January, May, August, and November, in fruit

in March and August.

Distribution (Fig. 25). Mexico (Guerrero); pine-oak forest; 1700-2100 m.
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FIG. 12. Galphiniiii rcuUciHs. a. Leaf. b. Base o{ lamina, showing marginal glands, c. Node, showing long

stipules, d. Flower bud, borne on pedicel and peduncle, with portion of inflorescence axis. e. Lateral petal. I.

Pt)slerior petal, g. Stamens, abaxial view, opposite posterior petal (right) and posterior-lateral sepal (left).

h. Gynoecium. i. C\)eci. lateral view (left) and adaxial view (right). Scale bar: a. 4 cm; b. c. 1 cm;d, 1.3 cm;

e. C, .S mm: g-i. 4 mm. (Based on: a. Estrada R. 11^), lEB; b-d. Fonscai 101)1. MEXU: e-h. '/cnono L. 1471.

M\C\\:\. Panix 201 4.¥.nCK)

AuDrriONAi. Si'i.ciMrNS ExAMiNr;n. Mexico. CiuiKRi-Ro: Mpio. Atoyac de Alvarez, Irayectt) entre Los

Arrayanes y El Descanso, Estrada R. /I^J (lEB); Mpio. Chichihualco, cerca de Hierba Buena, Fonscca

lOOI (MEXU): Mpio. Tlacotepcc. faldas del Cerro Tlacotepec. Parax 2014 (ENCB); Ccrro Teotepec y

alrededores. Farax 40h5 (MEXU); Mpio. Malinaltepcc, Malinaltepec. 17' 14'N. 98 "4()'W. Wai^cnhrclh S07

(MO).

Galphimia radiaUs is the only species among those with well-developed pedun-
cles in which the petals are subequal. It also has larger stipules (3.5-6 mmlong) than

most species (usually 1-3 mmlong), and unusually long hairs on the ovary (to 0.8 mm
long vs. 0.1-0.3 mmlong). It may be contused with G. langlassei, which has similar

leaves, but unequal petals and longer anthers (3-4 mm).

11. Galphimia .ses.silifolia Rose, Contr. U.S. Natl. Herb. 3: 313. 1895. Thiyallis ses-

silifolia (Rose) Rose, C\^ntr. U.S. Natl. Herb. 12; 281. 1909.— rYPiz: Mexico.

Oaxaca: Las Sedas, 6000 ft, 1 Aug 1984, Pringle 4901 (holotype: US!; isotypes:

A! BM! BR! CM, F, G! GH! GOET! K! MEXU! MO! NY! P! S! UC! US!
W!; photo olPisotype: MICH!). Fig. 13.

Shrub to ca. 1 m; stems sparsely strigose when young, soon glabrous. Vesture

of all vegetative parts of subsessile to sessile, straight to wavy, reddish brown hairs

0.2-0.7 mmlong. Laminas of the larger leaves 1.5-4 cm long, 1-2.5 cm wide, ovate or

narrowly so, apex apiculate, base truncate or shallowly cordate, glabrous, coriaceous,
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FIG. 13. Galphiinia sessilifolia. a. Flowering branch, b. Base of leaf willi glands, abaxial view. c. Node

with stipules, d. Detached large leaf. e. Posterior petal (left) and lateral petal (right), f. Androecium laid

out, abaxial view, the stamen at left opposite posterior petal, g. Gynoecium. h. Fruit borne on pedicel and

peduncle, with portion of inflorescence axis. i. Coccus, adaxial view. j. Coccus, lateral view. Scale bar: a, d,

4 cm; b, c, f, g, i, j, 4 mm; c, h, 8 mm. (Based on: a, b, f, g, Lorence 4626, MEXU; c, Torres C. 7151. MICH;

d, Prin^rlc 4901, MEXU;e, Pringk 7458, MEXU; h, Lorence 4626, MO; i, j, Salinas T. 6607, MICH.)
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secondary veins prominulous abaxially; margin entire; leaves subsessile, petioles to

1 mmlong, glabrous; glands absent, or present only on the first pair of leaves at the

base of a shoot, these laminas the smallest and suborbicular and with 1 or 2 glands

borne on the margin at or near the base, glands 0.3-0.4 mmin diameter, disklike and
sessile, or peglike and up to 0.7 mmlong; stipules 1-2 mmlong, ca. 0.5 mmwide, lin-

ear, glabrous. Inllorescence a solitary terminal raceme, the axes glabra te; peduncles

1-5 mmlong, pedicels 7.5-12 mmlong, both sparsely tomentulose, peduncles 0.2-0.6

(-0.9) times as long as pedicels; bracts 1.5-2.5 mmlong, 0.7-0.8 mmwide, Unear.

bracteoles 1-2 mmlong, ca. 0.5 mmwide, linear, bracts and bracteoles glabrous;

bracteoles borne variously on the peduncle from near the base to just below the

apex, subopposite or up to 0.5 mmapart. Sepals 2.5-3 mmlong, 1.2-1.5 mmwide,

oblong, glabrous, margin denticulate-ciliatc in the distal 1/4-1/3; glands absent. Pet-

als deciduous, unequal, yellow and tinged with red at the apex and often with a red

stripe abaxially along the median vein, glabrous, margin denticulate; lateral petals:

claw 2-2.5 mmlong, ca. 0.5 mmwide, limb 6.5-7 mmlong, 3.5-4.5 mmwide, oblong

or narrowly ovate, apex obtuse, base attenuate to subtruncate; posterior petal: claw

3^ mmlong, 1.2-1.4 mmwide, limb 6.5-7 mmlong, 5-6 mmwide, triangular, apex
broadly rounded, base cordate. Stamens of unequal length; filament opposite ante-

rior sepal 5-5.3 mmlong, filaments opposite anterior-lateral petals 4-4.5 mmlong,

filaments opposite anterior-lateral sepals 4.5-5 mmlong, filaments opposite poste-

rior-lateral petals 3-3.2 mmlong, filaments opposite posterior-lateral sepals ca. 4.5

mmlong, filament opposite posterior petal ca. 3 mmlong; anthers 2.5-4 mmlong.

Ovary glabrous; styles 5.5-7 mmlong. Coccus ca. 3.5 mmlong, ca. 2.5 mmin diameter,

smooth, glabrous; areole ca. 2.7 mmlong, ca. 2.3 mmwide; mature seed not seen.

Chromosome number unknown.

Phenology. Collected in Hower in July and August, in fruit in July, August, and
December.

Distribution (Fig. 8). Mexico (Oaxaca); in arid scrub, matorral, dry sites in pine-

oak and deciduous forest; 1980-2400 m.

Additional Sphcimens Examined. Mexico. Oaxaca: near PLMian. Conzalli s.n. (tIS): along hwy
between Oaxaca andTehuacan, 26.2 mi NNWjet. Hwy 190, Daniel A Baker 3758 {M]C]\): Mpio. Huitzo,

Dtlo. Etia, ca. 0.5 km al E de Las Sedas. Lorence 4626 (F, MEXU,Min I. MO. UAMIZ): LS km by rd SE
of Miahuatlan on rd \o I'ucrto Angel in high mlns of Sierra Madre del Sur, 16"12'N, %"30'W, Marcks &
Marcks 1003 (LL. MKl I.TEX. WIS); Las Sedas, Priiiiile 7458 {¥, MEXU); Mpio. San Jeronimo Sosola, El

Parian, Dtlo. Etia, 17 23'N, 97T)()'W, Salinas T. 6607 (CAS, MICH); Dlto. riaxiaco. 3.7 km al NE del Ojile,

cerca de TIaxiaco. 'Ibrrex C. 7151 (F, MEXUMICH, UAMIZ).

GalphimUi sessilifolia^ known from a few collections from Oaxaca, is readily rec-

ognized by its subsessile, ovate, coriaceous leaves; leaf glands develop only on the first

pair of leaves of a shoot, which has notably smaller and orbicular laminas. Galphlniia

miilticaiilis, which occurs in Oaxaca, is the only other species in the genus in which
the petioles are rudimentary or very short. Unlike G. sessilifoUa. it has persistent

petals and glands present on the margin of all laminas.

12. Galphimia mirandae C. Anderson, Contr. Univ. Michigan Herb. 24: 13. 2005.

—

Typh: Mexico. Puebia: Mpio. Tehuitzingo. 12 km al NWof El Pitayo. carr. a

Iztjcar de Matamoros Puebia, 1350 m, 28 Jul 1983, Torres C 3296 (holotype:

MEXU; isotype: MBM! MO!). Fig. 14.
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FIG. 14. Galphimia mirandae. a. Leaf with ovate lamina (detail of base of lamina showing marginal

gland), b. Leaf with elliptical lamina, c. Flower borne on pedicel and peduncle, with portion of inflorescence

axis; note calyx gland, d. Lateral petal, e. Posterior petal, f Six stamens laid out, abaxial view, stamen at left

opposite posterior petal, g. Gynoecium. Scale bar: a, 4 cm (4 mm); b, 4 cm; c, 1 cm; d, c, 5.7 mm; f, g, 4 mm.

(Based on: a, Miranda 2147. MEXU; b-g, Torres C. 3296, MEXU.)

Shrub or treelet to 4 m; stems tomentulose, soon glabrescent to glabrous. Ves-

ture of all vegetative parts of sessile, wavy to crisped, reddish brown hairs 0.4-1 mm
long. Laminas of the larger leaves 3-6.5 cm long, 2-4 cm wide, elliptical to broadly

so, obovate, rhombic, ovate, or suborbicular, apex obtuse to acute, base acute to

decurrent (especially in larger leaves), glabrous, secondary veins prominulous or not

evident; margin entire; petioles 0.5-1 cm long, glabrous; glands commonly a pair on

the margin of the lamina well above or at the base, if base decurrent then superficially

appearing placed on the petiole, sometimes 1 or more additional glands borne on the

margin of the lamina, each gland 0.5-1 mmin diameter, disklike and with a thick rim;

stipules 2-4 mmlong, 0.7-1 .2 mmwide, narrowly triangular, glabrous. [Sometimes

with only the terminal branches bearing a flush of small leaves along short internodes,

the laminas 1.5-2.5 cm long, 1-1.5 cm wide.] Inflorescence a terminal raceme, the

axes, peduncles, and pedicels tomentulose but glabrescent in older parts; peduncles

3-6 mmlong, pedicels 14.5-18.5 mmlong, peduncles 0.2-0.3 times as long as pedi-

cels; bracts 2.5-3.2 mmlong, 0.5-0.8 mmwide, linear, bracteoles 1.5-2 mmlong,

0.3-0.5 mmwide, linear, bracts and bracteoles glabrous or with a few scattered hairs

abaxially; bracteoles borne at about the middle of the peduncle, subopposite or up

to 0.3 mmapart. Sepals 3.5-4.2 mmlong, 1-1 .5 mmwide, narrowly ovate to oblong,

glabrous, margin entire or finely denticulate at the apex; glands absent, or rarely with

one gland 0.5 mmin diameter. Petals deciduous, unequal, yellow, glabrous, margin

finely denticulate; lateral petals: claw 2.5-2.8 mmlong, 0.5 mmwide, limb 7-8.5 mm
long, 4.5-5.5 mmwide, elhptical or narrowly lanceolate, apex subacute, base gradu-

ally attenuate; posterior petal: claw 4-4.2 mmlong, 1-1.2 mmwide, limb 6.2-7.5 mm
long, 6-7 mmwide, triangular or sometimes suborbicular, apex obtuse, base slightly

cordate or shghtly so. Stamens of unequal length; filament opposite anterior sepal
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4-4.5 mmlong, filaments opposite anterior-lateral petals 3-3.2 mmlong, filaments

opposite anterior-lateral sepals 3.7-4 mmlong, filaments opposite posterior-lateral

petals 2-2.2 mmlong, filaments opposite posterior-lateral sepals 3.6-4 mmlong,

filament opposite posterior petal 2-2.3 mmlong: anthers 3.3-3.7 mmlong. Ovary
glabrous or with scattered hairs on the sutures, hairs to 0.1 mmlong; styles 5-6.6 mm
long. Mature coccus not seen. Chromosome number unknown.

Phenology. Collected in flower and immature fruit in .luly.

Distribution (Fig. 5). Mexico (Guerrero, Puebla); tropical deciduous forest; 1350 m.

Additional Si'icimen Examined. Mexico. Gii-kKiiRo: (S km al NWdc Chilpancingo.sobiv la carrelcra

a Chichiluialco. 1350 m. 7 Jul l%(i, Aswinzu (ENCB), Cabrera s.n. (ENCB), Rzedowski 227S5 ( DS. ENCB.
MICH, TEX). —Pniii.A: [!zucardc| Matamoros, 24 Jul 1942, /\f/m//J« 2/^'7 (MEXU).

Galphiniia ffiiraiidae has succulent laminas with large, thick-rimmed glands on
the margin (Fig. 14a); if the base is decurrent the glands may appear to be borne on
the petiole, but careful examination shows them embedded in the laminar tissue.

The species is also distinctive in that the pedicels are very long (14.5-18.5 mm) and
greatly exceed the peduncles. Galphimia mirandae is known from only five gather-

ings; of these the two Puebla collections are from nearby localities, and label data of

the Guerrero collections indicate that they were probably obtained from the same
population. Additional collections are needed to determine the variability of leaf

shape, style length, and ovary and fruit pubescence.

Group II (petals deciduous; peduncles absent or rudimentary)

13. Galphimia angustifolia Benth., Bot. voy. Sulphur, 9. pi. 5. 1844. Thiyallis ani^iisti-

folia (Benth.) Kuntze, Rev. gen. pi. 1: 89. 1891 [combination also proposed by
Rose, Contr. US. Natl. Herb. 12: 280. 1909].— Typi:: Mexico. Baja Cafifornia

Sur: Cape St. Lucas, 1841, Hinds s.n. (holotype: K!. photo: MICH!).
Galphimia linifolia A. Gray, Gen. amer. bor. 2: 196, pi. 173. 1849. Thiyallis lini fo-

lia (A. Gray) Kuntze, Rev. gen. pi. 1: 89. 1891.— Type: U.S.A. [Texas:] banks
of the Medina River, Jun 1849, Wright 93 (lectotype, here designated: GFI!;

isolectotypes: BM! G! MEL! NY! P! US!).

Galphimia linifoUa var. oblongifolia A. Gray, PL Wright. 1: 36. 1852. Galphimia
angustifolia var. oblongifolia (A. Gray) S. Watson, Proc. Amer. Acad. Arts. 24:

42. 1889. Thryallis angustifolia var. oblongifolia (A. Gray) Vail, BuU.Torrey
Bot. Club 22: 228. 1895.— Type: U.S.A. [Texas:] banks of the Medina River,

Jun 1849, Wright 94 (holotype: GH!; isotypcs: BM! DS! G! K! NY! US!).
Galphinua angustifolia var. ovalifolia Arenes. Notul. Syst. (Paris) 12: 189.

1946.— Type: Mexico. Sonora: Guaymas, Palmer 2 J7 in 1887 (lectoype, here
designated: P!, photo: MICH!; isolectotypes: BM! C! GH! K! NY! UC! US!).
[Cited erroneously by Arenes as "Scott Elliot, Madagascar, sans num. ni

loc."]

Fig. 15.

Suffrutescent herb and small shrub to 1 m; stems densely pubescent when young,
glabrescent in age. Vesture of all vegetative parts of straight to wavy, white to recJ-

dish brown, subsessile hairs 0.6-1.5 mmlong. Laminas of the larger leaves 2.5-4 cm
long, 0.3-2 cm wide, linear to narrowly elliptical or narrowly lanceolate or narrowly
ovate to elliptical or ovate, apex acute or apiculate, base acute, glabrous or abaxially
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FIG. 15. Galphimia aiigiistifolia. a. Flowering habit, b. Wide leaf, adaxial view. c. Base of lamina in "b;'

abaxial view. d. Narrow leaf, abaxial view. c. Base of lamina in "d," abaxial view. f. Flower bud, with sessile

pedicel subtended by bract and two bracteoles. g. Petal, h. Partial androecium laid out, abaxial view, the

stamen at right opposite posterior petal, i. Gynoecium. j. Fruit. k.Two cocci, adaxial view (left) and lateral

view (right). I. Two cocci, adaxial views, m. Embryo. Scale bar: a, 4 cm; b, d, 2 cm; c, e, h, i, m, 2 mm; f, j, 4 mm;

g, k, 1, 2.7 mm. (Based on; a, Pringle 1940, GH; b, c, Reverchon 1505, NY; d, e, Correll 29602, LL; f. Miller el

al. 5665, MICH; g-i. McGregor 16749, US; j, I, m, Daniel 6895, CAS; k, Butterwick & Lott .?72<S\TEX.)
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with some scattered hairs on the proximal portion of the costa, secondary veins not

evident or slightly prominulous abaxially; margin entire; petioles 0.1-0.9 cm long,

pubescent but glabrescent with age; glands usually a pair borne on the margin at the

base of the lamina to 5 mmabove the base, or sometimes with only 1 gland or rarely

the glands absent, each gland 0.1-0.3 mmin diameter, sessile or prominent, or peglike

and up to 0.4 mmlong, sometimes with 1 or rarely 2 additional smaller glands borne
on the margin in the proximal half of the lamina; stipules 2-3.5 mmlong, 0.3-0.5 mm
wide, linear, glabrous or with scattered hairs on the margin. Inflorescence a terminal

raceme, the axes sparsely to densely pubescent but glabrescent in age, peduncles
usually absent or rudimentary (rarely to 3.5 mmlong), pedicels 2-10 mmlong, pubes-
cent or sparsely so; bracts 2-3.7 mmlong, 0.5-0.7 mmwide, linear, bracteoles 1.2-1 .5

(-1.8) mmlong. 0.2-0.3 (-0.5) mmwide, linear, bracts and bracteoles glabrous or

with scattered hairs along the margin or only at apex. Sepals 3.2-3.5 mmlong, 1.3-1.5

mmwide, narrowly lanceolate, glabrous but with a tuft of hairs at the apex; glands

absent. Petals deciduous, subequal, the posterior petal sometimes a little larger, yel-

low, becoming orange or red in age, glabrous, margin slightly erose-undulate; claw
1.5-2 mmlong, 0.4 mmwide, limb 3.5^.5 mmlong, 2.3-3 mmwide, ovate to narrowly
triangular, apex obtuse, base subtruncate to acute. Stamens of unequal length; hla-

ment opposite anterior sepal 3.7-4 mmlong, filaments opposite anterior-lateral petals

2.6-3.5 mmlong, filaments opposite anterior-lateral sepals 3.2-3.7 mmlong, filaments

opposite posterior-lateral petals 2.7-3.3 mmlong, filaments opposite posterior-lateral

sepals 3.2-3.7 mmlong, filament opposite posterior petal 2.5-3.3 mmlong; anthers
0.7-0.9 mmlong. Ovary pilose, hairs ca. 0.1 mmlong; styles 3.5^.(S mmlong. Coccus
3-3.5 mmlong, 2-2.2 mmin diameter, pilose, glabrescent in age; areole 2-3 mmlong,

1.5-2 mmwide; outer cotyledon 2.3-2.7 mmlong, inner cotyledon 1.8-2.2 mmlong.

Chromosome number unknown.
Phenology. Collected in flower and fruit from April through November

(-December), in Sonora also in January and February, in Baja California Sur from
August through May.

Distribution (Fig. 16). U.S.A. (Texas) and Mexico (Baja California Sur, Coahuila,
Durango, Nuevo Leon, San Luis Potosi, Sinaloa, Sonora, Tamaulipas); on limestone,
caliche, and gypsum substrates in dry and desert habitats, in washes and arroyos. in

open tropical deciduous forest, matorral, and thorn scrub, on dunes; sea level to 1730 m.

Rhprisentative SpnciMHNS. U.S.A. Texas. Bandera Co.: Medina Lake. Palmer 122W (A, CAS, GH,
MO). Bee Co.: N of Beeville. Albcrs 46332 (F.TEX). Bexar Co.: near Bracken. Groth 64 (CAS, F. GH.
US). Blanco Co.: Pedernales Falls Slate Park, sludy plot no. [, Oejin^cr 324 (TEX). Brewster Co.: above
bed of San Francisco Canyon, ca. 3 mi up from the Rio Grande, ca. 18 mi S of Sanderson, Biiiwrwick &
Loll 372H (TEX). Comal Co.: Smithson Valley, \5 mi NWof New Braunfels, Cutler 3248 (F. GH. MO, NY).
Duval Co.: 7 mi S of San Diego towards Benavides, Correll & Johnston 25504 (S,TEX). Edwards Co.: .3/4

mi S of dam on Hackberry Creek, Wside below Deadman's Hollow, Smith & Biilierwick 224 (LL). Fayette
Co.: without locality, Mutthes 241 (G,W). Goliad Co.: McNamara Ranch, 0.2 mi NE of FM-I351 on S side
of Ilwy -Sy, ///// 5462 (ENCB). Hays Co.: 12 mi Wof San Marcos on rd to Wimberly, Edwards Plateau.
Johnson 266 (TEX); San Marcos and vicinity, Stanfield sn. (NY). Jim Hogg Co.: without locality. Lehmiinn
& Davis 6 (F). Karnes Co.: 0.2 mi Wof C oy City, Farm-to-Markel Rd HI, Johnson 1305 (TEX). Kendall
Co.: 13 mi NWof Boerne. Barnehy 14496 (CAS. NY). Kerr Co.: Heller 1737 (BR, C, E G, GH. K, MICH,
MO). Kimble Co.: N of Caslroville, Reverehon 1505 (DS, E MO, NY, S). Kinney Co.: Anacacho Mts on
Anacacho Ranch, Correll 30433 (GH, MO,TEX). Live Oak Co.: rd to Fiesta Marina just E of Rte 534.4.6
mi N of Rle 359, Jlill 10628 (ENCB, GH, MICH, MO, NY). Medina Co.: along stale farm rd 1283, 4 mi E
of Medina Dam. 29"23'N, 99' 24'W. Miller et al. 5841 (MICH, MO). Mendocino Co.: S. Geronimo Vallev.

Reverehon 26 (GH). Real Co.: lookout twer Frio River, along Rte 83 several mi NE of Leakey, Correll

29602 (GH, LL). San Patricio Co.: ca. 2 mi NWof Mathis along edge of Frels caliche pit. Turner 80-86M
(TEX). Starr Co.: 2 km S of Santa Margarita, between Falcon and Roma, Butterwiek & Strong 1335 (TEX).
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FIG. 16. Distribution of GalphimUi angusli folia.

Travis Co.: Mount Bonnell, Alhers et al. 46460 (F, MO, NY, S,TEX). Uvalde Co.: 2 mi N of Blewctt, Miiller

8013 (LL, MICH). Val Verde Co.: above dam at foot of Devil's Lake, ca. 20 mi NNWof Del Rio, McVaugh

10589 (BM, DUKE, ENCB, G, GH, MICH, NY. LL); lookout over Frio River, along Rte 83 several mi NE

of Leakey, 29°28'N, 100°58'W, Miller et al. 5665 (MICH, MO,TEX). County unknown: Upper Guadelupe,

Lindheimer 361 (BM, G, GH, K, MO, NY-fragment, P, US,W).

Mexico. Baja California Sur: E of Cabo San Lucas, Carter 2259 (DS, MEXU, UC. US): Arroyo

del Salto, E of La Paz, 24°12'N, 1 10°7..S'W, Carter 2586 (DS, K, UC, US); Canon de los Potreriilos, ca. 5

km NWof Loreto,26°0I'N, 111°22'W, Carter 4590 (BM,MEXU, MICH, UC);Caliente Manantials along

Rio Agua Caliente, 13 km SWof Santiago, foothills of E slope of Sierra de la Laguna, 23"26'N, 109°49'W,

Daniel 6895 (CAS, MICH); Las Cuevitas below Comondu, Gentry 4223 (DS, GH, MO, UC, US); Bahi'a

San Nicolas, .lohnston 3736 (CAS, GH, MO, NY, UC, US); Miranores, Jones 24169 (A, CAS, F MO, UC);

Wside of Santa Cruz Island, 25°17'N, 1 10°44'W, Moran 3825 (DS); hill S of MulegL\ 26°52'N, 1 1 r59'W,

Moran 9037 (MICH, SD, UC); Danzantc Island, Moran 9264 (CAS, SD); above Ensenada Ballena, Espiritu

Santo Island, 29°29'N, I10°20'W, Moran 9651 (SD); 10 mi S of Mulege, Shreve 7085 (DS, F MICH, US);

5 mi N of Santiago, Shreve 7288a (DS, F MICH, US); Isla Sta. Catalina, lado SWde la isla, a 10 mde la

playa,25°35'N, I10°47'W, Sousa, P. 92 (CAS, ENCB, IBUG, lEB, MEXU); Cape Region, Arroyo Santa

Anita near Casa Vieja, ca. 5 mi SWof La Palma, 8 mi NWfrom Santa Anita, Thomas 7740 (CAS, DS,

ENCB, GH, MEXU,UC, US); San Jose de Magdalena, Wiggins 11380 (CAS, DS, ENCB, GH, MO, NY, SD,

UC, US); 1 .5 mi NWof San Bartolo, Wiggins 14755 (CAS, DS, GH, K, MEXU,TEX, UC); Cape St. Lucas,

Xantus 15 (GH, K, NY, US).--C()ahuila: near Rancho Margarita headquarters, Serranfas del Burro Mts,

6.5 mi NWof Sabinas, Gould 10649 (ENCB, MICH, TEX); 32 air mi NE of San Pedro, 1 mi SWof Las

Delicias,26°I4'N, 102°49'V^, Henrickson 6061 (TEX); 13 km N of Las Margaritas, 26°34'30"N, I02°50-5rW,

Johnston et al. 10357E (CAS, LL, MEXU,NY); mts 24 mi NEby N from Monclova, Palmer 128 in 1880 (F

G, GH, NY, US); 5 km NE of Jimulco, 25°N, 103°W, Stanford et al. 134 (DS, GH, MEXU, MO, NY, UC);

canyons in Sierra del Sobaco a few km Wof Las Delicias, Stewart 2802 (GH); 12.6 km NNEof Las Mar-

garitas, 26°34'N, I02"-51 'W, Wendt et al. 9491 (CAS, LL, MEXU,NY); Mpio. Muzquiz, Hacienda Mariposa,
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near Puerto Santa Ana, Wynd tt Mueller 2S2 (A, K. MICH, MO, NY, S, US); Mpio, T(.)rreon, Sierra de
.limulco. 150 km al E de La Mina de San Jose, 25 X)6'N, 1()."VM3'W, Villarreal 5520 (TEX).— DrRANOo: 30

km SWof Gomez Palacios, 25'24'30"N, KWAyV^^Jolmsioii el al. 1()400C (CAS, E LL, MEXU,MO, NY);
20 km NWof Estacion Clioeolate, 25°25'N, W3°4y W'.Johnsion er al. 121W (CAS, E LL, MEXU, MO. NY,
SD).

—

Niii-:vo Leon: 5 mi S of Sahinas Hidalgo, along road to Monterrey near Km 1074, CIntle M-260
(MEXU, MICH); Linares, Clark 6809 (MO, NY); Mpio. Sabinas Hidalgo, 12..S mi S of Sabinas Hidalgo,

Cowa)i 5354 (NY, TEX); ca. 25 km NWof Monterrey, along rd to Nuevo Laredo, Diererle 3677 (ENCB,
MEXU,MICH); Mpio. Sabinas Hidalgo, 12 mi S of Sahinas Hidalgo, 26'^'20'N, l(Kr()7"W, Dorr 2484 (CAS,
CHAPA, MEXUNY, TEX); between Monterrey and Montemorelos, Dziekammski ei al. 1736 (ENCB,
NY); 1 1 mi NE of Sabinas Hidalgo. 5 mi SWof Vallecillos, Johnston & Graham 4607 (MEXU, MICH.
TEX); Obispado, Los Alamillos, Lacds 408 (F); 29 mi N of Sabinas Hidalgo, McGregor 16749 (LL, US);
Mpio. Villaldama. Sierra Gomas, in Canyon El Alamo, 26°2rN. 100* 27' W, Patterson 6671 (TEX); Monter-
rey, Pringle 1940 (BM, E G, GH. L, NY. S, UC, US, W); hills near Monterrey, Pringle 2708 (E MEXU,MO,
NY, VC): 40 mi S of Laredo, Schery 16 (MICH, MO); 7.3 mi S of Sabinas Hidalgo, Weaver 2024 (DUKE,
MEXU.MO).—San Ems Porosi: 3 mi S of Tamaiilipas line on Anliguo Morelos-Valles hwy, .hhnsion &
Graham 4498 (MEXU, MICH, TEX); without loeality. Parry 94 (C3H, K, MO, NY, P, USE).—Sinaioa: Cer-
ros del Fuerte, 18-24 mi N of Los Moehis, Genirv 14291 (LL, MEXU, MICH, US); Cerros de Navachisle
about Bahia lopolobampo. Gentry 14365 (US); hills near Yacht Hotel, Topolobampo, Hastings & Turner
64-112 (DS, SD); Topolobampo, Palmer 184 inl897 (C, DS, MICH, P S, UC, US).—Sonora: Canon Naca-
puli, ca. 4 km N of Bahfa San Carlos, Felger 85-865 (MICH); Canon las Barajilas, Sierra El Aguaje, ca. 18

km NWof San Carlos, 28'T)2'32.0"N, 1 11 '12'40.r'W, Pelger 95-128 (CAS); Ensenada Grande (=San Pedro
Bay), Felger el al. 11570 (SD); 3.6 mi by road NE of New Kino, Felger 75297 (ENCB, LL, SD); Navojoa,
Gentry 1661 (E GH, K, MO); Ensenada de Perros, lado E de la Isia Tiburon, 28°46'N, 1 12°16'W, Tenorio
L. 9503 (TEX); San Agustin Bay, 28°03'N, 1 1 r04'W, Turner 79-26 (MEXU, UC); Rio Mayo region; base
of Cerro (Mesa) Masiaca on rd to microwave tt)wer, 1.3 mi E of Hwy 15 (SE of Navttjoa), 26°46'35"N,
1()9°18'30" W, Van Devender 95-1090 (MICH).— Tamaulipas: Cerro Tinaja, vicinity of San Jose, Sierra de
San Carlos, Bartlett 103/9 (LL, MEXU, MICH, US); La Tamaulipcca, vie. of San Miguel. Sierra de San
Carlos, Bartlett 10582 (ENCB, E LL, MEXU, MICH, NY, US); Mpio. Ciudad Victoria,^3.6 km from Villa

de Casas toward Soto La Marina, Cowan 5211 (CAS, NY, TEX); along hwy between Gonzales and Est.

Zaragoza, 5.4 mi SE of turnoff to Est. Zaragoza, 23"I0'N, 98°44'W, Daniel 811 (MICH); along rd to San
Francisco, 1 .0 mi E Hwy 85 S of Cd. Victoria, Daniel A Baker 3705 (MICH); 4.7 mi Wof junction of Hwy
80 & 85 on Hwy 80, along grade Wof Antiguo Morelos, Dunn et al. 17574 (ENCB); 22 mi S of Villagran,

Johnston & Crutchjield 4310A (TEX); vicinity of Victoria, /W/?;tT-,'(V.i' in 1907 (E GH, NY, US); rd betvveen

La Pesca and Soto La Marina, 8.1 mi E of Solo La Marina, 23' 5rN, 98°00'W, Patterson 7272 (TEX);Jau-
mave. Vie reck 665 (US).

Galphimia angiistifoUa is a common species of southern Texas and northern
Mexico; it is the only species of Galphimia found in the United States. It forms
sprawling suffrutescent herbs or small shrubs composed of many ascending shoots
arising from a woody base and terminating in lax, small-flowered inflorescences.

Leaf shape varies greatly from linear to ovate, and some regional patterns can be
discerned. In most collections from Baja California Sur and Sonora the laminas arc
elliptical to ovate, yet in some, including the type of G. angustifolia. and those from
Sinaloa, the laminas are vary narrow. Collections from the remainder of the range
have mostly linear to narrowly lanceolate/elliptical laminas. but specimens with
broader laminas arc not uncommon. On occasion, a specimen bears broader laminas
near the base of a shoot and narrower ones distally (Fig. 15a). Superficially G. angus-
tifolia is most similar to the equally widespread and variable South American G.
aiistralis, from which it is readily separated by its pilose ovary and fruit and eglandu-
lar calyx. In Mexico G. angii.stifolia is easily differentiated from most other species of
Galpliiinia in its range by the broom-like habit, lack of peduncles, and small flowers;

the only species sharing these characters is the densely pubescent G. vcstita.

14. Galphimia vestita S. Watson, Proc. Amer. Acad. Arts 21 : 421 . 1886. Thryallis vestita

(S.Watson) Rose, Contr. U.S. Natl. Herb. 12: 281. 1909.— Type: Mexico. Chi-
huahua: Hacienda San Miguel, near Batopilas. Palmer 187 in 1885 (holotype:

GH!, photos: A! F! NY!; isotype: US!). Fig. 17.
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FIG. 17. Galphimia vestita. a. Habil. b. Node with stipules (and detached marginal leaf gland),

c. Abaxial leaf surface, d. Flower bud, anterior sepal bent down. e. Flower. I Petal, abaxial view. g. Anthers,

adaxial view (left) and abaxial view (right), h. Fruit, i. Cocci, abaxial view (above) and adaxial view (below),

j. Coccus with half of abaxial wall removed. Scale bar: a, 4 cm; b, 4 mm(2 mm); c, h-j, 4 mm; d, 5.7 mm;

e, f, 5 mm; g, 2 mm. (Based on: a-d. White 3574, GH; c-j, Wiggins 747L DS.)
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Herb or small shrub (rom woody rootslock, to 0.5 m; stems, leaves, and inflo-

rescence densely pubescent. Vesture of all parts of white or translucent T-shaped

hairs, the trabecula 1-2 mmlong, straight to wavy or crisped, the stalk ca. 0.5 mm
long. Laminas of the larger leaves 2.5-5 cm long, 0.2-0.8 cm wide, linear, apex acute

to acuminate, base acute, secondary veins not evident; margin entire; petioles 1-3

cm long; glands usually a pair borne on the margin to 2 mmabove the base of the

lamina or sometimes at the base, each gland ca. 0.1 mmin diameter, disklike and
prominent, or peglike and up to 0.5 mmlong, sometimes the laminar tissue extended
into a tooth and the gland borne at the apex; stipules 3.5-9 mmlong, 0.5-0.8 mm
wide, linear. Inflorescence a terminal raceme; peduncles absent, pedicels 4.5-9 (-1

1

)

mmlong; bracts 4-14 mmlong (often exceeding the pedicel), 0.5-1 mmwide, linear,

bracteoles 1 .5-2.5 mmlong, 0.2-0.3 mmwide, linear. Sepals 4.5-5.3 mmlong, 1.5-1 .7

mmwide, narrowly triangular to narrowly lanceolate, pubescent abaxially; glands

absent. Petals deciduous, subequal, yellow or yellow suffused with red especially on
the midrib, becoming red in age, pubescent on the midrib abaxially, margin shallowly

erose-undulate; claw ca. 1.5 mmlong, 0.3-0.4 mmwide, limb 3.5-5 mmlong, 3 mm
wide, narrowly ovate or narrowly elliptical, apex obtuse or apiculate, base gradually

acute or sublruncate. Stamens subequal; fllaments 4-5.5 mmlong; anthers 1.3-1.5

mmlong. Ovary pilose, hairs ca. 0.1 mmlong; styles 6.8-7.8 mmlong. Coccus 3.5 4

mmlong, 2.3-2.4 mmin diameter, pilose, in age the hairs sloughed off the surface but

retained along the sutures; areole 2.8-3 mmlong, ca. 2 mmwide; outer cotyledon ca.

2.5 mmlong, inner cotyledon ca. 2 mmlong. Chromosome number unknown.
Phenology. Collected in flower from July through December, and in fruit from

August through October.

Distribution (Fig. 10). Mexico (southwestern Chihuahua, Nayarit. Sinaloa,

Sonora); in thorn forest and sandy washes; 400-600 m.

Addhionai, Specimens Examini-d. Mexito. Nayarit: Mpio. El Nayar. Jesus Marfa, camino a la pista dc
aterrizaje, Cohinga & Zizuinbo 42 (CAS, MEXU); Mpio. Acaponeta, near Cancial along trail Wof Jesus
Maria. Norris & Tanmlo 14063 (MICH). 14085 (MICH).— Sinaloa: Cofradia, vie. of Culiacan, 20 Oel 1904.

Brandcgcc s.ii. (UC); Cofradia, 27 Oct 1 904, Braiulci^ce s.n. (C. UC); Cienegila, SE of Badiragualo, Gcntrv
5939 (ARIZ); Choix, Gciurx 6779 (GH. MICH. NY).—Sonora: El Coyote, in E-cenlral Sonora, Felser

3616 (ARIZ, ENCB, SD); 19.8 mi by rd E of main hwy (Mex. Hwy \5) on rd to Ures, Felger39l2 (MEXU);
Arroyo Guajaray, Rio Mayo. Gentry 1137 (E GH, K, MEXU. MO. S. UC, WIS); San Bernardo. Rio Mayo.
Ge/itry 2282 (GH, MO); Mpio. Yecora, Curea, 28°I8'42"N, 109"I6'42"W, Rcina G. ct al. 9H-I261 (MICH);
near interseelion of Hwy l.S and road ihrougli Suhural toward San Agustin. Stevens /.^'/<S' (ENCB); Canon
de las Bellolas, region of Rfo de Bavispe, NESonora, White 3574 (ARIZ, BR, GH. MEXU,MICH); 13 mi
S of Divisaderos, Wi^i>ii\s 7464D (DS. US); 14 mi S of Divisaderos, Wii^gins 7471 (DS, MICH. US).

Galphimia vestita is easily recognized by its linear and densely pubescent leaves.

The only other species with abundant vesture on nearly all its parts is G. hirsuta of

Guerrero, which has broad laminas; its much larger flowers are borne on pedicels

subtended by peduncles and have unequal petals. The androecium of G. vestita is

unique in the genus in that the stamens are subequal; in all other species at least some
stamens have filaments differing in length. Galphimia vestita is sometimes misidcnti-

fied as G. angustifoUa. which also occurs in northern Mexico and in some populations

has hnear laminas, but its leaves are glabrous or bear only a few scattered hairs.

15. Galphimia brasiliensis (L.) Adr. Jussieu in A. St.-Hilaire, Fl. bras, merid. 3: 71.

1833 ["1832^']. ThryaUis brasiliensis L., Sp. pi., ed. 2, 2: 554. 1762.—Type:
"Fruticescens herba pisonis. Margr. bras. 79. f 3" [the illustration; p. 79, in

Piso, G.: De medicina hrasiliensi: Marcgrave, G: Historiae reritm naturalinjii

hrasiliae^ 1648.]
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FIG. 18. Galphimia hrasiliensis. a. Branch with inflorescence, b. Detail of lamina base, showing mar-

ginal gland, c. Leaf. d. Petal, e. Stamens opposite posterior-lateral sepal (left) and posterior petal (right),

abaxial view. f. Gynoecium. g. Fruit, subtended by calyx and filaments, borne on pedicel and peduncle with

portion of inflorescence axis. h. Coccus, lateral view. i. Coccus, adaxial view. Scale bar: a, c, 2 cm; b, 1 mm;

d, h, i, 2.7 mm; e. f, 2 mm; g, 4 mm. (Based on: a, d-g, Anderson 11737, MICH; b, c, Hurley 16312, MICH;

h,\,Blanclie[3904,G.)

Galphimia brasiUensis var. pubescens f. ovata Nied., Arbeiten Bot. Inst. Konigl.

Lyceum Hosianum Braunsberg 5: 22. 1914.—Type: Brazil. Bahia: without

locality, 1830, Salzmann s.n. (lectotype, designated by C. Anderson, 2005a: G!;

isoiectotypes:MO! P!).

Fig. 18.

Subshrub and shrub to 1.5 m, often sprawHng and scrambling; stems pubescent

when young, becoming glabrous but often roughened by tubercles. Vesture of all veg-

etative parts of straight to wavy, light brown to white hairs, 0.3-0.8 mmlong, each hair

borne on a persistent tubercle to 0.25 mmhigh or the epidermis only slightly raised at

point of attachment. Laminas of the larger leaves 2-5 cm long, 1-3.8 cm wide, ovate

or elliptical, apex apiculate or acute, base acute to truncate, glabrous but often with a

few scattered hairs on the abaxial costa and along the margin near the base, second-

ary veins prominulous or barely so abaxially; margin entire and commonly with a few

persistent tubercles near the base; petioles 0.3-1 cm long, tuberculate-strigose or only

the tubercles remaining; leaf glands usually a pair borne on the margin to 0.6 mm
above the base of the lamina, sometimes with only 1 gland or the glands absent, each

gland 0.1-0.3 mmin diameter, diskhke and prominent or sometimes drawn out into

a tooth to 0.3 (-0.5) mmlong; stipules 1.5-2.7 mmlong, 0.3-0.6 wide, linear or very

narrowly triangular, with scattered hairs along the margin. Inflorescence a terminal

raceme, the axes pubescent and tuberculate; peduncles absent or rudimentary and

up to 2 (-3) mmlong, glabrate, pedicels 2.5-5.5 mmlong, pubescent; bracts 1 .2-2 mm
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long, 0.4-0.5 mmwide, linear, bracteoles 0.5-0.8 mmlong, 0.3-0.4 mmwide, linear,

bracts and bracteoles glabrous. Sepals ca. 2.5 mmlong, 1-1.1 mmwide, narrowly
elliptical, glabrous or with scattered hairs at the base, usually with a tuft of hairs at

the apex; glands absent. Petals deciduous, subequal but the posterior petal sometimes
with a slightly wider claw, yellow, often marked with red, becoming pink/red in age,

glabrous, margin linely denticulate-erose: claw 0.5-1 mmlong, 0.4-0.5 mmwide, limb
ca. 4 mmlong, ca. 3 mmwide, triangular-ovate, apex obtuse, base gradually acute. Sta-

mens of unequal length; filament of stamen opposite anterior sepal ca. 3.5 mmlong,

filaments of stamens opposite lateral sepals 3.2-3.3 mmlong, filaments of stamens
opposite petals subequal, ca. 2 mmlong; anthers 0.7-0.8 mmlong. Ovary finely pilose,

the hairs ca. 0.05 (-0.1 ) mmlong; styles 3.3-4.3 mmlong. Coccus ca. 3.6 mmlong, ca.

2 mmin diameter, finely pilose; areole ca.2.6 mmlong, ca. 1 .7 mmwide; mature seed
not seen. Chromosome number unknown.

Phenology. Collected in flower and fruit throughout the year.

Distribution (Fig. 19). Eastern Brazil (Bahia, Paraiba, Pernambuco. Piauf); in

caatinga, cerrado, at edges of woods and gallery forests, in thorn scrub; 280-1 150 m.

Ahdihonal Si>i:cimi:ns Examinij). Brazil. Bahia: Mpit). Jussiape, cslrada Jussiape/Abaira, ca. 5 km
de Jussiape. Amoriin et iil. 2S.13 (MO): 10 km Wof Scrrinha on rd to Concei^ao do Coite, 11"38'S, 39°W.
Anderson 11737 (CAS, MBM, MICH, NY); Valente, 6 km N of Valente on rd to Santaluz. Anderson
13689 (MICH); camino de Filadclfia a Pindoba?u, a 14 km de la BR-4()7, l()°48'S. 4()"14 W. Arbo et id.

7334 (CEPEC); BR-324, 1 2 km NWde Jacobina, camino a Umburanas, 1 1°06'S, 4()"36'W, Arbo et nl. 7339
(CEPEC): Iai,-u. Fda. Lapa, 12"42'S. 3y'^56'W, Arouek-Ferreira 256 (MBM); Pasto Barreiro, Paz. Sena da
Monta, Itabcraba, Bastes 162 (CEPEC, MICH); Blanehet 1046 (G); Blanehet 2184 (BM, G); Sena de
Jacobina. Blanehet 2674 (BM, BR. C. G. MO. NY. R W); Blanehet 3904 (BM. E G): Concci^ao de Feiia,

margem esquerda do Rio Paraguagii, 12"32'35"S, 39"03'06" W, Carvalho et al. 544 (CEPEC, MICH): Bar-
ragem de Bananeiras. cachoeira. vale dos Rios Paraguacii e Jacuipe, 12°32'S, 39"05'W, Cavalo 201 (CEPEC,
MICH); enlre Jeremoabo e Paulo Al'onso, Gon<,alves 41 (CEPEC); Lagoa de Eugenia, southern end near
Camaleao. Hurley 16227 (CEPEC); 64 km N of Senhor do Bonfim on BA-130 to Juazeiro. m°55'S. 4()"I.S'W.

Harley 16312 (K, MICH, MO, NY, RB); Serra da Jacobina. 8 km N of Senhor do Bonlim on BA-13() to

Juazeiro, I0°23'S. 40 I5'W. Harlex 16500 (K. MICH. MO, NY); Piata. Harley 24152 (K); Milagres. arre-
dores, Ihilsehbach 42452 (MBM, MICH); llaberaba, Fda. Morros. Hatsehbaeh 48206 (BR. CEPEC. MBM,
MICH. MO): Morro da Garaffa, I2°45' 18"S. 39 '51 "W, Melo ct al. 2043 (CEPEC); Pasto Buffel. Faz. Serra
da Monta, Itaberaba, Oliveira 544 (MO); Main', Oliveira 647 (MO); Faz. Lagoa do Canlo. Ipira. Oliveira

682 (MO); Faz. Varzea Ipira, Oliveira 713 (CEPEC. MO); Santa Terezinha. 0.6 km NE de Sta. Tcrczinha,
na estrada entrc Sta. Terezinha e Monte Cruzeiro, I2"48'56"S, 39"32'()5"W, Queiroz et al. 1540 (CEPEC.
E MBM); Santa Ines, Km20 da Rod. Ubafra/Sta. Ines. Santos 3070 (CEPEC, MICH); bei Remonso. Vie
7180 (G, L); Santa Luz, 30 km Wof Queimadas, 15 km NWof Santa Luz, 1 1 "()9'S. 39°28'W. Webster 25670
(CAS, MICH).—Pakaiba: without locality, Coellw de Moraes 2116 (A, NY, S).— Pirnambuco: Sertania.
Fazenda Coxi. Alenear 3 (MICH); Area projeto Suape. Cabo de Sto. Agostinho, parte anterior (Estagao
D), Andrade-Linui & Medeiros-Cosia 48 (E MBM); Praia do Guaibo. 35 km S of Recife, Degiichi et al. B-
1739 (MO); near Pernambuco, Gardner 944 (BM. GH. NY. S, W); 20 km de Pelrolina em dire?ao a Afranio,
Heringer et al. 185 (UB); 20 km de Pelrolina a Afranio, Herini^er et al. 975 (RB); Houllet s.n. (BR); Olinda,
Piekel 676 (SP): Ridley et al. .s.n. (BM); Alagoinha, SWvon Caruaru, Vogel 129 (MICH).— Piali: La^oa
Comprida, Gardner 2077 {HM. GH).

Galphimia brasiliensis is characterized by its pubescence composed of hairs

borne on tiny persistent tubercles, mostly ovate leaves, and a finely pilose ovary. ITie

androecium is unique in the genus in that the filaments of stamens opposite the later-

al sepals are subequal, as are those of stamens opposite all petals. In all other species,

except G. vestita, anterior-lateral filaments differ from the posterior-lateral ones.

Galphimia brasiliensis is restricted to eastern Brazil (Parafba to Bahia and
adjacent Piaui), but traditionally the name has been applied to any specimen of Gal-
phimia from South America, especially to the widespread G. aiistralis, which lacks

tubercles and has a glabrous ovary and fruit, a (usually) glandular calyx, and a more
southern range. Occasionally plants of G. gracilis cultivated in South America are
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FIG. 19. Distribution of Galphiinia amambayensis, G. brasiliensis, and G. platyphylla.

labeled as ''Galphimia brasiliensis,'' but they are readily distinguished from true G.

brasiliensis by their large showy flowers borne on pedicels subtended by peduncles,

which bear two bracteoles at or just below the apex.

Jussieu (1833) was the first to realize that Linnaeus's Thryallis brasiliensis

belongs in Galphimia and is not related to species assigned to Thryallis Mart., but

his description of G. brasiliensis was based on specimens of G. australis.

16. Galphimia australis Chodat, Arch. Sci. Phys. Nat., ser. 3, 24: 500. 1890. Galphimia

brasiliensis van australis (Chodat) Chodat, Bull. Soc. Bot. Geneve, ser. 2, 9:

95_ i917__Type: Paraguay. Guaira: Prairies de Cosme, entre Villa Rica et

Caaguazii, Nov 1874, Balansa 2393 (lectotype, designated by C. Anderson,

2005a: G!; isolectotypes: K! P!; photo of P isolectotype: MICH!).

Galphimia brasiliensis waT.pubescens Adr. Juss. in St.-Hil., Fl. bras, merid. 3: 72.

1833 ["1832"].— Type: Brazil. Rio Grande do Sul: ad ripas Uruguay juxta

vicum S.-Francisco de Borja [Sao Borja], Feb, St.-Hilaire C2, 2495bis (holo-

type:P!, photo: MICH!).
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Galphimia mistralis f. cuigustifoUa Chodat, Mem. Soc. Phys. Geneve 31, pari 2, no.

3: 23. 1892. Galphimia hrasiliensis f. angustifolia (Chodal) Nied., Arbeiten
Bot. Inst. Konigl. Lyceum Hosianum Braunsberg 5: 22. 1914.

—

Type: Para-
(uiay: Guaira: paturage d'ltangu, pres de Villa-Rica, 17 Feb 1876, Balansa
2?94(holotype:G!).

Fig. 20.

Subshrub or suffrutescenl herb from a woody caudex, to 1 m; stems sparsely

pubescent when young, soon becoming glabrous, or pubescent and only the oldest

parts glabrescent (Rio Grande do Sul and Uruguay). Vesture of all vegetative parts

of sessile, mostly wavy or crisped but sometimes straight, reddish brown hairs 0.2-0.7

mmlong. Laminas of the larger leaves 2.5-7 (-8) cm long, (0.5-) 1-2.5 (-3.3) cm wide,

length/width ratio 2.5-7 (-9), linear to linear-lanceolate to lanceolate to narrowly
elliptical, apex apiculate, base acute, glabrous, secondary veins barely prominulous
or not evident; margin entire; petioles (0.1-) 0.2-0.6 cm long, glabrous; leaf glands
borne on the margin near the base of the lamina or up to 0.8 cm above it, usually a

pair, or sometimes with 1 or 2 additional glands, or sometimes only 1 gland or the
glands absent, each gland 0.2-0.5 mmin diameter, circular. Hush with the margin or
prominent or sometimes with a stalk to 0.5 mmlong; stipules (1.5-) 2^.2 (-5) mm
long, 0.5-1 mmwide, linear, glabrous. Inflorescence a terminal raceme, the axes of-

ten tomentulose in the youngest part, usually becoming glabrate in age, or glabrous
throughout; peduncles absent or rudimentary and up to 1 .5 (-2.5) mmlong, pedicels
2-5 (-10) mmlong, tomentulose or with some scattered hairs or sometimes glabrous;
bracts 1-5 (-7) mmlong, 0.4-1 mmwide, linear, bracteoles 0,5-1.5 (-2) mmlong,

0.2-0.5 (-0.7) mmwide, linear, bracts and bracteoles glabrous. Sepals 2.5-3.5 {-A) mm
long, 1-1.8 mmwide, oblong, glabrous but with a tuft of hairs at the apex (best seen
in bud and early anthesis); glands (0-) 1-3 (-5) per calyx, 0.2-0.5 mmin diameter,
prominent. Petals deciduous, subequal, the posterior petal sometimes a little larger,

yellow, becoming red in age, glabrous, margin finely denticulate-erose; claw 1.3-1.5

(-1.7) mmlong, ca. 0.5 mmwide, limb 3-5 mmlong, 2.5^ mmwide, triangular-ovate,

apex obtuse, base acute to truncate. Stamens of unequal length; filament opposite
anterior sepal 2.5-3 (-3.4) mmlong, filaments opposite anterior-lateral petals 2-2.3

(-2.5) mmlong, filaments opposite anterior-lateral sepals 2.3-2.5 (-3) mmlong,

filaments opposite posterior-lateral petals 1.8-2 (-2.5) mmlong, filaments opposite
posterior-lateral sepals 2-2.3 (-3) mmlong, filament opposite posterior petal (1.8-)
2-2.2 (-2.5) mmlong; anthers 1-1.2 mmlong. Ovary glabrous; styles 3.5-4.6 (-5.2)
mmlong. Coccus 3-3.8 mmlong, 2-2.5 mmin diameter, glabrous; areole 2.2-3 mm
long, 1.6-2 mmwide; outer cotyledon 1.8-2.7 mmlong, inner cotyledon 1.5-2 mm
long. Chromosome number unknown.

Phenology. Collected in flower and fruit throughout the year.

Distribution (Fig. 21). Southern Brazil, adjacent Bolivia, Paraguay, northeastern
Argentina, western Uruguay; open woodlands and grasslands, cerrado, caatinga,
campo limpo, campo sujo. matorral, and secondary sites; 90-900 m.

RHPRESi-NTATivt SpECiMiiNS. Argentina. CoRRiiZMhs: Dcpto. Sanlo Tome, Playadito 17 km Wof
Apostoles, Anderson 12362 (CAS. MBM,MICH, NY); Dcpto. Sanlo Tome, Ayo. Chimiray. Kmpovickas
A Cristobal 25195 (CTES); Depto. Mercedes, Mercedes, a Ita Cora, Ayo. Pay-Ubre, Quarin ct Gonzalez
2036 (CTES, ENCB); Depto. Beron de Astrada, 46 km Wde Ita Ibate, Valencia, Sehinini 14017 (CTES.
F, MICH); Dcpto. Santo Tome, Ea. Timbo, Ayo. Ciriaco y rula 40, Sehinini et a/. 23447 (CTES,M1CH).—
Enfrf Rigs: Depto. Concordia, Parque Rivadavia. Bnrl<ari ct- Troneoso 27703 (NY); Depto. Federacion,
Santa Ana. barranca del Rio Uruguay, Burkart et ul. 29359 (CTES, GH); Concepcion del Uruguay, Lorentz
563 (BM, E G, GH, K) —Misiones: 9 km al NWde Concepcion de la Sierra. Krapoviekas et a!. 15148 (C,
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FIG. 20. Galphimia australis. a. Habit, b. Node with stipules and basal portion of leaves, c. Flower

bud; note calyx glands, d. Flower, side view (adaxial apex of lateral petal enlarged), e. Distal portions of

stamens, abaxial view (left) and adaxial view (right), f. Gynoecium. g. Apex of style, h. Fruit, i. Cocci, abaxial

view (left) and adaxial view (right), j. Seed. k. Embryo. Scale bar; a, 3 cm; b, 6 mm; c. 3 mm; d, 3.8 mm(3

mm); e, 1.8 mm; f, 3 mm; g, 0.3 mm; h, i, 3.8 mm;j, k, 2.1 mm. (Based on: a-g, Schimni 14017, MICH; h-k,

Krapovickas & Schmini 32151 ,MiCH.)
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FIG. 21. Distrihiition of Giilphiniia uustralis

CTES, MBM.MO, P, WIS); Depto. Caniguas, Puerto Rico, MoiKcs 3995 (CTES, MICH); Dcpto. Apostolcs.
Apdstoles, Xifirda & Muhlonailo 3S/ (MBM). Bolivia. Santa Cm/:. Prov. Velasco, San Ignacio. 100 km
N comimidad San Migiiclilo, Bmdenrck 24 (CTES, NY); Prov. Nuilo de Chavez, Embocada del Carmen,
ca. 40 km SSWdc Concepcion, I6"38'S,62°26'W. Kmpovickas <K: Schiniiii 32I5I (CTES, E MBM.MICH);
Prov. Sandoval, San Matias, 1

6°2 1

'S, 58°26' W, Kmpovickas & Schinini 36157 (CTES. MICH); Prov. Andres
Ibafiez, Jardin Bolanico de Santa Cruz, 12 km E of center ol Santa Cruz on road lo Cotoca, Nee 44434
(NY); Prov, Sara, lomeria de Buena Vista, Stcinlnich 7370 (A. BM, E G, GOET, MO, S). Brazil. Goias:
Mpio. Caldas Novas, 12 km due Wof the city of Caldas Novas, Heringer & Eiten 14190 (HB, K, MO, SP.

UB); BR-158, 5 km SE dc Aragar^as. Kmpovickas & Chsiobal 4294H (K, MBM,MICH).— MAro Grosso;
Oasis, 47 km E de Caceres, BR-()70, Km680, Serra das Araras, Kmpovickas el ai 40260 (MICH); Mpio.
Cuiaba, Rod. BR-()7(). Conlorno Sul, Ihiischhach 65660 (MBM).—Mato Grosso do Sui.: Mpio. Campo
Grande, Rio Anhandui. lUitschlnich 21813 (MBM); Mpio. Rio Brilhante, Rod. BR-267, cntroncamento,
Ihilschbach 25071 (MBM); Bela Vista, 10-15 km O, Uatschhach 49160 (BR, G. MBM, US); Mpio. Porto
Murtinho. Rod. Bonito-Campo dos Indios, Fazenda Agua Doce, llaischbach et al. 74009 (MICH); Mpio.
Rio Verde, base escarpa de la Serra Alegre, ca. 20 km N de Rio Verde, Kmpovickas 29878 (CTES).— Minas
Gi RAis: ca. 5 km SE of Paracatu, Jnvin el al 26193 (E MICH. MO, NY); estrada Santo Hipolito a Dia-
mantina. Km69, Shepherd el al. 3837 (MBM. NY).—Parana; Ibare opp., Morungava praedium, Ditsen
17413 (GH, MO, S); Km 127, Mpio. Laranjeiras do Sul, Uatschhach 23123 (MBM, MICH).— Rio Graniih
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DO Sul: BR-101, Km6, Campo Bonito, ca. 8 km SWde Torres, Krapovickas & Cristobal 38484 (CTES,

MICH); I. A. S.. Pelotas, Costa Sacco 407 (E HB. NY).—Santa Catarina: Rod. BR-470, Km354, Mpio.

Campos Novos. Poliquesi 495 (CEPEC. CTES, MBM, LIB).— Sao Paulo: Dist. Rubiao Junior, 1-2 km

SWda Faculdade de Ciencias Medicas e Biologicas dc Bolucatu, Gotlsherger & Campos 14-301072 (F,

MBM,MICH, UB); Jales, Pastes de Retiro, Hoehne SPF13903 (MBM, RB). Paraguay. Alto Parana: Ea.

Santa Elena, Pira Pyta, Schinini & Caballero M. 27152 (G, MICH).—Amambay: 32 km SE dc Bella Vista,

Ayo. Negla, Schinini 21495 (E G, MICH).—Caaglazl: Colonia Pindo, camino cntre Itaquyry y Curuguati,

24°35'S, 55°20'W, Schinini & Calmllem M. 30243 (MICH).— Canendiyu: iter ad Yerbales montium Sierra

de Maracayu, in regione fluminis Corrientes, Hassler 4524 (BM, F, G, GH, K, NY, W).—Concepcion: prope

Concepcion, Hassler 7572 (BM, G, K, NY).—Cordili fra: Piribebuy Colonia Pedro Pablo Caballero, Rojas

12731 (S,W).— Gl'aira: Iturbc, Montcs 12595 (CTES, MICH).— Itapua: Capitan Miranda, 4.2 km N del

Hotel Tirol detras del Barrio CONAVl, Krapovickas & Cristobal 44463 (CTES, G, MICH).—Misiones:

16-17 km S de Santa Rosa, camino a General Delgado, Arbo et al. 6141 (G, MICH).—Neembuou: San

Juan Bautista, Purvey 390 (CTES, MO).—Paraouari: National Park Ybycu'i, NWcorner of park along

Arroyo Mina, 26"()rS, 56°46'W, Zardini & Tilleria 28962 (MO).— Presidente Hayes: Primavera, Woolston

192 (NY, S). Uruguay. Paysandu: Chapicuy, orillas del Rio Uruguay, Sta. Sofia, Rosengurtt B-3278 1/2

(GH,MO,SP).

Galphimia australis is a variable species found in southern Brazil, Bolivia, Para-

guay, and eastern Argentina and adjacent Uruguay. Traditionally and in accordance

with Niedenzu (1914, 1928) it has been called G. brasiliensis, but that name applies

to a species restricted to eastern Brazil (see discussion of G. brasiliensis, no. 15). Gal-

phimia australis is sympatric with G. platyphylla, which has very broad laminas and

larger flowers, and with G. amabayensis, which is readily separated by its tomentulose

calyx. In general aspect, it is most similar to the North American G. angustifolia,

which has a pilose ovary and fruit, and lacks calyx glands, but is also characterized

by variation in the shape of the lamina. Most populations of G. australis have narrow

laminas, ranging from linear to linear-lanceolate to lanceolate to narrowly elliptical,

which taper toward the apex and are 3-6 (-9) times as long as wide. Occasionally,

some laminas on a specimen are only 2.5 times as long as wide, e.g., Schinini 14017

and Schinini et al. 23447 from Argentina. Chodat (1892) assigned specimens with

very narrow leaves to his forma cmgmtifolia, based on Balansa 2394 from Paraguay.

In some populations some of the leaves on a shoot, or sometimes all, are wider than

usual and approach the leaf shape found in G. amambayensis and G. platyphylla (e.g.,

Hassler 4524, Hatschbach 25071, 49160, Krapovickas 29878, Krapovickas & Cristobal

25195), but these specimens match G. australis in all other aspects.

A variant from Rio Grande do Sul (Brazil), in which the vesture found on young

shoots and inflorescence axes is retained, was named by Jussieu (1833) and accepted

by Niedenzu (1914, 1928) as G. brasiliensis var. pubescens. Such exceptional popula-

tions with persistent vesture occur occasionally in other parts of the range as well

(e.g., Argentina: Lorentz 563, Entre Rios; Xifreda & Maldonado 381, Misiones) and

do not merit formal recognition.

Vega et al. (2002) reported the presence of articulated lacticifers and production

of latex in G. australis (as G. brasiliensis).

17. Galphimia amambayensis C. Anderson, Contr. Univ. Michigan Herb. 24: 2.

2005.—Type: Paraguay. Amambay: 30 km al N del cruce Bellavista y Pedro

Juan Caballero, en matorral, 11 Feb 1982, Fernandez Casus & Molero 6190

(holotype: NY!; isotype: MO!). Fig. 22.

Subshrub to 0.6 mhigh; stems tomentose when young but becoming glabrous in

age. Vesture of sessile, crisped or curled, reddish brown hairs 0.3-0.7 mmlong, but

straight and appressed on the laminas. Laminas of the larger leaves 4.5-6.5 cm long,
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FIG. 22. Gdlphlinia aniamhayensLs. a. Leaf. b. Detail of lamina showing marginal gland, c. Portion of
inflorescence, d. Opening hud borne on pedicel, witb portion of inflorescence axis. e. Petal, abaxial view,
f. Gynoecium. g. (\kcus, abaxial view. Scale bar: a, 4 cm; b, 8 mm; c, 2 cm; d-g, 4 mm. (Based on Femdndez
C \isas & Molcro hi 90. NY.)

1.5-2.8 cm wide, elliptical or narrowly so, apex apiculale, base acute, adaxially and
abaxialiy sparsely pubescent when young, mostly glabrous when mature but some-
tinies with some scattered hairs remaining, secondary veins barely prominulous or
not evident; margin entire; petioles 0.3-0.6 cm long, glabrous; glands a pair borne on
the margin near the base of the lamina or to 0.6 mmabove it. each gland 0.4-0.5 mm
in diameter, disklike and flush with the margin; stipules 4-4.5 mmlong, 0.7-1 mm
wide, linear, pubescent on margin and with scattered hairs abaxialiy. inflorescence a
terminal raceme, the axes densely tomentose, glabrescent in age; peduncles absent
or rudimentary, pedicels 4-6.5 mmlong, densely tomentose; bracts 2.5-3.5 mmlong,

0.7-0.8 mmwide, linear, bracteoles 1.2-1.5 mmlong, ca. 0.5 mmwide, linear, bracks
and bracteoles abaxialiy tomentulose or only along the margin. Sepals 3.5-5 mm
long, 1.3-1.5 mmwide, narrowly elliptical, abaxialiy tomentulose or patchily so in

age; glands absent. Petals deciduous, subequal, yellow, becoming red in age, abaxialiy
mostly with scattered hairs on the claw and on the limb adjacent to the midrib, or
sometimes glabrous, margin very flnely denticulate to subentire; claw ca. 2 mmlong.
ca. 0.5 mmwide, limb 5-5.5 mmlong, 4-4.5 mmwide, broadly triangular, apex obtuse,
base graduaUy acute to subtruncate. Stamens of unequal length; filament opposite
anterior sepal 3.5-4 mmlong, filaments opposite anterior-lateral petals 4-4.5 mm
long, filaments opposite anterior4ateral sepals 3.5-4 mmlong, filaments opposite pos-
terioi-lateral petals 4.5-5 mmlong, filaments opposite posterior4ateral sepals 3.8-4.3

nun long, filament opposite posterior petal 4.8-5.2 mmlong; anthers ca. 1.3 mmlong.

Ovary pilose, in the distal 1/3 only on the sutures and adjacent to them, hairs ca. 0.1

mmlong; styles 5.5-6.5 mmlong. Coccus ca. 4.5 mmlong. ca. 3 mmin diameter, pilose

but glabrescent in age; areole ca. 4 mmlong, ca. 2.5 mmwide; outer cotyledon 3.2-3.4

mmlong, inner cotyledon 2.5-3 mmlong. Chromosome number unknown.
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Galphimia amambayensis is known only from the type collected in eastern

Paraguay (Fig. 19). It is readily separated from the other South American species

by its densely tomentose inflorescence axes and calyx. Like G. andustifolia and G.

brasiliensis, it has a pilose ovary, but in the distal 1/3 the vesture is present only on

the sutures and adjacent to them. The petals bear scattered hairs abaxially though are

sometimes glabrous, but in these instance the hairs may have broken off.

18. Galphimia platyphylla Chodat, Arch. Sci. Phys. Nat. ser. 3, 24: 500. 1890. Galphimia

brasiliensis war. platyphylla (Chodat) Nied. in Chodat & HassL, Bull. Herb.

Boissier, ser. 2, 7: 294. 1907. Galphimia brasiliensis f. platyphylla (Chodat)

Nied., Arbeiten Bot. Inst. Konigl. Lyceum Hosianum Braunsberg 5: 22.

1914.

—

Type: Paraguay. Caaguazu: dans les campos, Caaguazii, Nov 1874,

Balansa 2396 (holotype: P!, photo: MICH!; isotype: G!). Fig. 23.

Subshrub to 0.5 m high, from a woody caudex; stems glabrous except for the

youngest parts. Vesture of all vegetative parts of sessile, straight, reddish brown

hairs 0.2-0.7 mmlong. Laminas of the larger leaves 3-7.5 cm long, (1.5-) 2-4 (-5)

cm wide, length/width ratio 1.2-2.3 (-3), elhptical to lanceolate to ovate to broadly

ovate, occasionally suborbicular, apex obtuse or acute or sometimes apiculate or

emarginate, base acute to truncate, glabrous, secondary veins prominulous or barely

so; margin entire; petioles 0.1-0.6 cm long, glabrous; glands usually a pair borne on

the margin near the base of the lamina or up to 0.5 cm above it, or sometimes with

1 or 2 additional glands, or sometimes only 1 gland or the glands absent, each gland

0.2-0.5 mmin diameter, flush with the surface or slightly prominent; stipules 2-4

mmlong, 0.6-1.2 mmwide, triangular to narrowly so, glabrous or with scattered

hairs along the margin. Inflorescence a terminal raceme, the axes with scattered

hairs and glabrescent; peduncles absent, pedicels 1.5-8 mmlong, 0.7-1 mmwide,

glabrous; bracts 1.5-3 mmlong, 0.7-1.2 mmwide, triangular, bracteoles 0.7-1.2 mm
long, 0.4-0.7 mmwide, triangular, bracts and bracteoles glabrous. Sepals 4-5.7 mm
long, 2-2.5 mmwide, elliptical or sometimes oblong, glabrous but with a tuft of hairs

at the apex (best seen in bud and early anthesis); glands (0-) 1-5 per calyx, glands

0.3-0.6 mmin diameter. Petals deciduous, subequal, the posterior petal sometimes

a little larger, yellow, becoming red in age, glabrous, margin erose-denticulate; claw

2-2.5 mmlong, ca. 0.5 mmwide, limb 7-8.5 mmlong, (4-) 5-5.5 mmwide, ovate,

apex obtuse, base acute or truncate. Stamens of unequal length; filament opposite

anterior sepal 3.3-4.5 mmlong, filaments opposite anterior-lateral petals 2.7-3.5

mmlong, filaments opposite anterior-lateral sepals 3-4 mmlong, filaments opposite

posterior-lateral petals 2.5-3.3 mmlong, filaments opposite posterior-lateral sepals

2.8-3.7 mmlong, filament opposite posterior petal 2.5-3.5 mmlong; anthers 1-1.2

mmlong. Ovary glabrous; styles 4.2-5.3 mmlong. Coccus 4-5 mmlong, 3-3.7 mm
in diameter, glabrous; areole 3-3.5 mmlong, 2.5-3 mmwide; mature seed not seen.

Chromosome number unknown.

Phenology. Collected in flower and fruit in March and from July through

December.

Distribution (Fig. 19). Eastern Paraguay (Amambay, Caaguazu, Canendiyu) and

adjacent Brazil (Mato Grosso do Sul); campo, cerrado, campo limpio, open wood-

lands; 300-400 m.

Additional Specimhns Examined. Brazil. Maio Grosso do Sul: Mpio. Camapua, Capao Redondo,

Hatschbach 33058 (MBM, NY); Mpio. Ponla Pora. Pacori, Halsdibach 45921 (BR, G. MEM, MICH);

Amambai, rod. p/ Ponta Pora, Hatschbach 48498 (MBM, MICH); Coxim, 5 km S, Oliveira 162 (MBM);



54 CONIR. UNIVERSITY OFMICHIGAN HERBARIUM VOLUME25

FIG. 23. Cialphimia plaiyphylla. a. Habit, b. Base ol lamina, showing marginal glands, c. Old flower

(the pelals (alien) borne on pedicel with portion of inflorescence axis; note calyx glands, d. Petal, e. Sta-

mens, abaxial view, opposite posterior-lateral sepal (left) and posterior petal (right), f. Gynoecium. g. Cocci,

adaxial view (left) and lateral view (right). Scale bar: a, 4 cm; b, 8 mm; c, d, 5 mm; e, f, 2.7 mm; g, 4 mm.
(Based on: a-c, Hasslcr 9132. G: d-f. Pedcrscn 14726, MICH; g, Knipovickas e! al. 45943. MIC44.)

Mpio. Guia Lopes de Laguna, on rd (HR-2(i7) from Maracaju to Giiia Lopes, ca. 12 km Wof Ervania,

Pvdcrscn 14726 (C, MICH). Paraguay. Amamuay: Sierra de Amambay. Hassler 9S84 (BM, G, NY. W);
alrededores de Pedro .luan Caballero, ruta .S. Krapovickns et al. 45943 (CTES, G, MICH).—Caachazu;
prope Caaguazu, Ihisslcr 9132 (BM, E (i. GH. K, NY, R S, W); Ruta 2, Pastoreo, KmA-197, Kmpovickas
cKi Cristobal 13355 (CTES); cam mo a Ihu. 14 km N de Caaguazu, .Schinini el al. 28326 (CTES); Cnia. Pindo,

camino entre Itaquyry y Curuguati. Schinini A Caballero M. 30112 (CTES, MICH): near .1. E. Estigarribia.

/.(U(li)ii (.^ Ciiterrero 49141 (MICH).— Cani^ndiyh: in regiones Yerbalium de Maracayu, Apepri et Tajaira-

guay
I'.'],

Itassler 7.?27 (BM. F (i. K, NY, R W); iter ad Yerbales montium Sierra de Maracayti, in regione

fluminis C^ipibary, Hassler 4393 ( BM. G. W); Mbaracayti Natural Reserve, around Aguara-Nu. Zarilini &
Ramirez 11 51023 (MO).— Deplo. unknown: -Alto Parana." 22^2.3"S, Fiebrii^ 6348 (C,).

Galph'unia platyphyl/a is characterized by thick and broad laminas. which vary

from broadly clHptical or broadly lanceolate to broadly ovate or even suborbicular:

they are only 1.2-2.3 times as long as wide and often have an obtuse apex. In all

other species with rudimentary peduncles usually only 1-3 flowers are open at one
time, but in G. platyphylla a raceme inay bear up to seven open flowers (e.g., Uas.sler

9/.?2).'rhis species has sometimes been included in G. aiistnilis. which has linear to

lanceolate or narrowly elliptical laminas of thinner texture. Also, the flowers and
fruits of G. platyphylla are larger, and the plants are apparently shorter (to 0.5 m vs.

to ca. 1 m tall) although more robust, i.e., the axes tend to be stouter. Shoots of G.

platyphylla generally are composed of three to four internodes and have a terminal

inflorescence; sometimes lateral shoots develop and these follow the same pattern.

Galphimia platyphylla is also sympatric with G. amanibayemis, which is easily distin-

guished by its tomentose inflorescence axes and calyx.
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Groljp III (petals persistent; peduncles present)

19. Galphimia glauca Cav., Icon. 5: 61, pi. 489. May 1799. Malpighia glauca (Cav.)

Pers., Syn. pi. 1: 506. 1805 [combination also proposed by Poiret in Lamarck,

Encycl. Suppl. 4: 7. 1816]. Thryallis glauca (Cav.) Kuntze, Rev. gen. pi. 1: 89.

1891.

—

Type: based on plants cultivated at the botanical garden in Madrid in

October, 1794; provenance of propagules: "[Mexico: Guanjuato:] Acambaro

et Salvatierra," Nee s.n. (holotype: MA-475692, microfiche: MICH!, photo:

MO!). Fig. 24.

Shrub to 2 (-3) mtall; stems sericeous when young, soon glabrous. Vesture of all

vegetative parts of subsessile, mostly straight or wavy, reddish brown hairs 0.2-0.6

mmlong. Laminas of the larger leaves (1.5-) 2-5.6 cm long, (0.7) 1.3-3.5 cm wide,

elliptical to lanceolate or ovate, rarely suborbicular, apex apiculate, base acute, gla-

brous, secondary veins prominulous abaxially; margin entire; petioles 0.4-1.5 cm long,

sparsely sericeous to soon glabrous; glands usually a pair borne on the margin well

above the base of the lamina, sometimes nearer the base, each gland 0.4-0.7 mmin

diameter, disklike and sessile, or sometimes peglike and up to 0.5 mmlong, occasion-

ally with additional tiny glands along the margin in the proximal half; stipules ( 1 .4-)

2-3 mmlong, 0.5-1 mmwide, linear or narrowly triangular, glabrous, with scattered

hairs on the margin. Inflorescence a terminal raceme, the axes densely tomentulose;

peduncles 3-7.5 mmlong, pedicels (6-) 8-12 mmlong, both tomentulose, peduncles

0.3-0.8 (-0.9) times as long as pedicels; bracts 2-3 (-4) mmlong, 0.5-0.8 mmwide,

linear, bracteoles 1.5-2.5 mmlong. 0.4-0.5 mmwide, linear, bracts and bracteoles gla-

brous or with scattered hairs on the margin; bracteoles borne in the distal 1/5-1/4 of

the peduncle, subopposite or up to 1 mmapart. Sepals 3-4 mmlong, 1.3-2 mmwide,

linear to oblong or elhptical, glabrous or with a few scattered hairs at base abaxially,

margin irregularly denticulate-erose-ciliate; glands absent. Petals persistent, unequal,

yellow, sometimes marked with red in age, glabrous, margin finely denticulate; lateral

petals: claw 1.5-2 mmlong, 0.5 mmwide, limb 7.5-9.5 mmlong, 5-6.5 mmwide, ellip-

tical to lanceolate, apex obtuse to subacute, base gradually attenuate; posterior petal:

claw 2.8^ mmlong, 1.3-1.7 mmwide, limb 7.5-9.5 mmlong, 7-8.5 mmwide, broadly

triangular, apex rounded, base slightly cordate. Stamens of unequal length; filament

opposite anterior sepal 4-6 mmlong, filaments opposite anterior-lateral petals 3-5

mmlong, filaments opposite anterior-lateral sepals 4-7 mmlong, filaments opposite

posterior-lateral petals 2.2^ mmlong, filaments opposite posterior-lateral sepals

3.8-5.5 mmlong, filament opposite posterior petal 2-3.5 mmlong; anthers 2.4-3 mm
long. Ovary glabrous; styles 5.5-6.7 mmlong. Coccus 2.5 mmlong, 2 mmin diameter,

glabrous; areole 2 mmlong, 1.8 mmwide; outer cotyledon 1.8-2 mmlong, inner coty-

ledon 1.3-1.5 mmlong. Chromosome number unknown.

Phenology. Collected in flower from May through November, in fruit from May
through January.

Distribution (Fig. 25). Mexico (Aguascalientes, Guanajuato, Hidalgo, Jalisco,

Nuevo Leon, Queretaro, San Luis Potosi,Tamaulipas, Zacatecas); in deciduous forest,

pine forest, pine-oak forest, matorral, and at roadsides; 700-2300 m.

Rhpresentativi Specimens. Mexico, Aguascalientes: Mpio. Calvillo, Los Lobos, 17 km al S de

Malpaso. de la Cerda & Garcia R. 885 (ENCB): Mpio. Calvillo, Rio Gil, Garcia R. 2705 (lEB); without

locality, Ihirtweg 15 (BM, G. GH. K. L. NY, W).—Gianajuato: Dolores Hidalgo, Hernandez X. et al. X-

2403 (MEXU); 13 km al Wdc Xichii, sobre la carr. a San Luis de la Paz, Rzedowski 41562 (ENCB, lEB);

Mpio. Atai-jca, Casas Viejas, 8 km al S dc La Joya, VenUira & Lopez 6516 (ENCB, lEB. MEXU, MICH);
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FIG. 24. (ialplunua j^laiica. a. Flowering branch, with dclachcd leal to right, b, c. Base of laminas to

show marginal glands, d. Opening flower, borne on pedicel and peduncle with portion of inllorescence

axis. e. Lateral petal, f. Posterior petal, g. Androecinm laid out, abaxial view, the stamen on right opposite

posterior petal, h. Gynt)ecium. i. Cocci, adaxial view (left) and lateral view (right), j. Seed. k. Embryo. Scale

bar: a, 4 cm; b. d-f. 8 mm; c. g. h. 4 mm; i-k, 2.7 mm. ( Based on; a, d-h, Veittura & Lopez 6919. MICi I: b, c.

Conzdlcz 970. WAV. i-k, Ventura tt- lj>pez 6516. MICH.)
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110° 100°
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FIG. 25. Distribution of Galphimia dcgans, G. glcuica, G. mexicic, and G. radialis.

Lagunilla. 15 km a! N de Victoria, VeiiHim & Lopez 6919 (CHAPA. GUADA, lEB, MICH); La Presa, 8

km al N dc Doctor Mora, Ventura & Lopez 7048 (GUADA, lEB, MICH); Mpio. Victoria, Rancho la Luz,

Ventura & Lopez 8481 (lEB, MICH. XAL).—HiDAL(io: 2.3 mi NE of Zimapan, Mex. Hwy S5, Anderson

& Laskowski 4027 (DUKE, ENCB. GH. MICH, NY, US); Mpio, Jacala. Chase 7281 (E GH. MICH, MO);

S of Pachuca, Clark 7361 (MO, NY): Mpio. Zimapan, 3 km a! NE de Zimapan, carr. a Jacala. Garcia P.

1039 (CAS, CHAPA, ENCB. GUADA,IBUG, LL, MEXU,MICH, TEX. XAL); 40 mi NNWof Ixmiquil-

pan, Hitchcock c^ Stanford 7004 (DS, GH, NY, UC. US); Mpio. Ixmiquilpan. barranca de Tolantongo, 40

km al NE de Ixmiquilpan. Tenorio 513 (ENCB. UAMIZ. XAL).— Jalisco: descent from Mesa dc Cristo

to Huejuquilla el Alto. 18 mi by rd SWof Valparaiso. Anderson & Laskowski 3617 (DUKE. ENCB,

GH. MICH, US); Salcillo, ,/w;ra 20 (US).— Nuevo Leon: Mpio. Zaragoza, Potrentos, ilinton et al. 24313

(MEXU. NY. TEX); near El Caracol. 3 mi NEof Dulces Nombres. 24°N, 99"30'-100°30'W. Meyer & Rog-

ers 2532 (BM. BR. G. GH. MO).—QuERErARo: along Hwy 120 between Cadcreyta and Vizarron. 3.5 mi

S of Vizarron, 20"50'N. 99 45'W, Daniel 378 (CAS. CHAPA, MICH): 6.5 mi Wof Colon. Denn)n 1996

(ENCB. MICH, UC); Vizarron, Zamudio R. 2318 (GUADA, lEB, MICH. MO. TEX); Mpio. Jalpan. 4-5

km al S de La Parada, Servin 268 (lEB, MICH); Mpio. Landa, Puerto del Malpais, 3.5 km al NWde El

Madrono. Gonzalez 970 (lEB); Mpio. Pcnamiller. Maguey Verde 17 km al SE de Pinal de Amoles. carr.

Pinal dc Amoles-Penamiller. I'enorio L. 2337 (MEXU. MO); Mpio. Pinal dc Amoles. 1 km al NE dc El

Llano. Carranza 679 (ENCB, [BUG, lEB, MEXU); Mpio.Toliman, Rancho Maguey Manso. Zamudio R.

2203 (lEB).

—

San Luis Potosi: Km53, near Las Rusias, ca. 4 mi E of San Francisco, 22"{)4'N. 1()0°33'W.

Moran 6339 (MEXU, SD): Km 54 carr. San Luis Potosi-Riovcrde, Rzedowski 8057 (ENCB. MEXU,

MICH, TEX).—Tamauupas: arroyo along Hwy 101. 0.2 mi N of La Presita. 23°15'N. 99°40'W. Daniel

286 (CAS, ENCB. MICH); Mpio. Jaumave. Alvarez y Urbina. 29 km al N de Magdaleno Aguilar (San-

tiaguillo). Gonzalez M. 9731 (MEXU. MICH); Mpio. Bustamente. camino dc Felipe Angeles al Ojo de

Agua San Jose. Hernandez 1608 (ENCB. MO, TEX); Mpio. Hidalgo. Los Caballos-Potreritos. Hinton et

al^. 24875 (TEX): Mpio. Tula. La Presita. Km66 carr. Tula- Victoria. Martinez 1224 (ENCB. MEXU. MO):

Mpio. Villa de Casas. rd from Rancho "Las Yucas" to Santa Maria de los Nogales, Martinez M. & Borja
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L. F-1972 (TEX): Mpio. Gomez Farias, camino de Julio a Joya de Salas, Piiig 7173 (ENCB); 6 km Wof

Miquihuana, 23"42'N. 99''45'W. Stanford et cil. 721 (DS, GH, MO. NY); 3 km N of Huisachal. 30 km from

Victoria, Stanford el al. 2031 (DS, G, UC, US).—ZAtAiiiCAs: ridge 2 mi N of Potrero de las Yeguas, 13 mi
S of Valparaiso. McVaiii^h 17773 (ENCB, MICH).

Galphimia g/aiica is a shrub or suffrutescent herb of northeastern and central

Mexico. The flowers arc arranged in racemes terminating branches bearing rather

small leaves with elliptical to ovate laminas.The leaf glands are borne on the margin
of the lamina well above the base (Fig. 24a-c): the glands vary from flush with the

margin to prominent or sometimes peglike. Tlie posterior petal has a broadly triangu-

lar limb that contrasts with the elliptical to lanceolate limb of the lateral petals. The
cocci are the smallest in the genus, only ca. 2.5 mmlong and ca. 2 mmin diameter.

The name Galphitnia glaiica has been widely and indiscriminately applied to all

Mexican species of Galphimia with persistent petals, as well as to some species with

deciduous petals, in part because the early introductions of Galphimia to horticulture

were all so labeled and then widely distributed; for example, Maund's (1837) account

and illustration of "G. glauca"' applies to G. gracilis, and Bartling's (1840) treatment of

'"G. glaiica^' applies to G. miilticaulis. Most notably the commonly cultivated G. graci-

lis, which has deciduous petals, continues to be identified erroneously as G. glauca

in the nursery trade and in botanical gardens. Images of "G. glauca"" in horticultural

publications and on websites are almost always of G. gracilis.That species is native to

eastern Mexico and is partly sympatric with G. glauca. from which it differs in addi-

tion to the petal characters in its large cocci (4.5-5 mmlong), bracteoles placed at or

just below the apex of the peduncle, and hairs often borne on tubercles.

The Cavanilles Herbarium, housed at MA, has two sheets of G. glauca, MA
475691 and MA475692. As noted by Garilleti (1993), the sheet annotated by Cava-
nilles (MA 475692) is the holotypc: the other sheet (MA 475691) should not be
considered type material.

20. Galphimia elegans Baillon, Hist. pi. 5: 431, figs. 429-435. 1874.— Type: specimen
taken from plants cultivated at the Jardin des Plantes in Paris (holotypc: P!.

photo: MICH!).

Galphimia hirsuta f. vircscens K. Koch, Berliner Allg. Gartenzeitung 1857(50):

394, t. 9. 1857.

—

Type: based on a living plant cultivated at the botanical gar-

den in Berlin; lectotype, here designated: the illustration in the protologue.

Fig. 26.

Shrub to 3 (-5) m; stems strigose when young, soon becoming glabrous. Vesture
of all vegetative parts of subsessile. crisped, reddish brown hairs (0. 1-) 0.2-0.8 mm
long. Laminas of the larger leaves 3.5-6 cm long, 1.5-3.5 cm wide, narrowly ellipti-

cal to lanceolate to ovate to rhombic, apex acute or apiculale. base acute, adaxially

sparsely tomentulose to glabrescent in age, abaxially tomentulose, becoming patchily

to sparsely tomentulose, eventually glabrescent, secondary veins prominent abaxially;

margin entire; petioles 0.8-2 cm long, tomentulose to glabrescent; glands usually a

pair placed adjacent or up to 2 mmapart at the middle of petiole or sometimes near

the apex of petiole (especially in small/young leaves), sometimes with only 1 gland or

the glands absent, each gland 0.4-1.2 mmin diameter, disklike and very prominent,
or peglike and up to 1.5 nmi long; stipules 1.5-2 mmlong, 0.7-1.2 mmwide, linear or

narrowly triangular, glabrous. Inflorescence a terminal raceme or sometimes a small

panicle, the axes tomentose but patchily so in age; peduncles 3.5-6 (-8) mmlong,

pedicels 7-10.5 mmlong, both tomentulose, peduncles 0.3-0.7 (-1) times as long as
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FIG. 26. Galphimia elegans. a. Flowering branch, b. Large leaf. c. Detail of peliole lo show glands,

d. Opening flower, borne on pedicel and peduncle with portion of inflorescence axis. e. Petals, lateral (right)

and posterior (left), f. Partial androecium laid out, abaxial view, the stamen on right opposite posterior

petal, g. Gynoecium. h. Cocci, adaxial view (left) and lateral view (right). Scale bar: a, b, 4 cm; c, f. g, 4 mm;

d, e, 8 mm; h, 2.7 mm. (Based on: a, c-g, Lorcnce 4734, MEXU; b, Conzatti 2283. MEXU; h. Sayiies V. 29,

ENCB.)

pedicels; bracts 1.5-3 mmlong, 0.4-0.8 mmwide, linear, bracteoles 1-1.7 mmlong,

0.3-0.5 mmwide, linear, bracts and bracteoles tomentulose abaxially; bracteoles

borne at middle of the peduncle, subopposite. Sepals 3-3.5 mmlong, 1.5-2 mmwide,

oblong or elliptical, with scattered hairs, margin irregularly denticulate and distally

ciliate; glands absent. Petals persistent, unequal, yellow, glabrous, margin denticulate;

lateral petals: claw 1.8-3 mmlong, 0.5 mmwide, limb 7-9 mmlong, 4.5-5.2 mmwide,

lanceolate, apex obtuse, base acute; posterior petal: claw 2-3.5 mmlong, ca. 1 mm
wide, limb 7-9 mmlong, 5-6 mmwide, broadly ovate, apex obtuse to rounded, base

truncate or slightly cordate. Stamens of unequal length; filament opposite anterior

sepal 5-5.8 mmlong, filaments opposite anterior-lateral petals 4-4.3 mmlong, fila-

ments opposite anterior-lateral sepals 4.5-4.7 mmlong, filaments opposite posterior-

lateral petals 3-3.5 mmlong, filaments opposite posterior-lateral sepals 5-5.5 mm
long, filament opposite posterior petal 3-3.2 mmlong; anthers 1.8-2 mmlong. Ovary

glabrous; styles 6.2-7 mmlong. Coccus ca. 3 mmlong, ca. 2.5 mmin diameter, smooth,

glabrous; areole ca. 2.7 mmlong, ca. 2.2 mmwide; mature seed not seen. Chromo-

some number unknown.

Phenology. Collected in flower and fruit from July through November.

Distribution (Fig. 25). Mexico (Oaxaca); matorral, pine-oak forest, deciduous

forest; 1740-2200 m.

ADorriONAL Specimens Examined. Mexico. Oaxaca: 1.5 km N of Ixtlan dc Juarez, junction on rd

to Valle Nacional, Breedlove 60033 (CAS); ccrcanfas dc Oaxaca, Conzatti 1373 (tJS); Cerro San Felipe,

Dtto. Centro. Conzatti 2283 (F GH, MEXU); without locality, 1859, Cimiin^ s.n. (G. P); along road lo
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Microondas Nucvas Funtas. 7.7 mi SE jet. id to Mitla along Hwy 190, Daiiic! 1271 (MICH); without local-

ity. 1842, fmnco s.n. (G); Yave/.ia, Sep 1844, C,aIeolu4r^> (BR. G. K. MEXU. P, W): Yodonocuito, 5 km al

E de Teposcolula, Dtto.Teposcoluia Mixteca Aha, Garcia M. 1044 (ENCB, MEXU, MO);\vithout locality,

Karwinski s.n. (G); Mpio. Ixtlan, Sierra de Jiiare/. Ruta 175 a 0.5 km al N de Ixtlan, Lorence 4734 (MEXU,
MICH); Playa de Rio Culebra, Macuiltianguis, Liiccro L-92 (ENCB, MEXU, XAL); Monte Alban, near

Oaxaca, Phnglc 4H73 (A, BM, BR, G, GH, GOET, MEL, MEXU, MO, NY, S, UC. US, W); Mpio. Oaxaca,

Cerro de San Felipe del Agua, Saynes V. 29 (CHAPA, ENCB, GUADA, lEB. MEXU,MO); Mpio. Oaxaca,

Cerro de Donaji, Saynes V. S52 (lEB. NY, XAL); Jayacatlan. Siiinli <SJ (GH); Sierra de San Felipe. Smith

647 (NY); Monte Alban, near Oaxaca, Sniiili 6-/<S' (MO, NY. I JC, US).

Galphlmia elegans is the only species willi persistent petals that has pubescent

leaves. Young leaves and those near the inflorescence are abaxially sparsely to abun-

dantly tomentulose; the vesture is composed of reddish hairs, which commonly are

sloughed off eventually in age. In larger leaves the glands are borne at about the

middle of the petiole and are very prominent or peglike {Fig. 26c); on very short

petioles the glands are close to the apex. Galphimia elegans is also distinctive in its

short anthers (1.8-2 mmlong) and distally ciliate sepals. The species is endemic to

Oaxaca and sympatric with the variable G. speciosa and G. multlcauUs, which have
always glabrous leaves with marginal glands as well as larger anthers (2.2-3 mni
long). In addition, the leaves of G. niu/ticaulis have rudimentary to verv short petioles

[0.3-0.8 (-1) mmlong].

Although Baillon described G. elegans in 1874, the identity of this species and its

distinctness have gone mostly unrecognized. The name G. elegans was overlooked
and is not listed in Index Kewensis and the Gray Index; yet, Baillon's brief descrip-

tion and illustrations fuHill the requirement for valid publication, and there is a

holotype at P. The species was introduced to botanical gardens in the 19th century

with the name "G. glaiicar and collections arc still commonly so misdetermined.

Earlier botanists who noted the presence of leaf vesture misapplied the name G.

hirsuta to garden plants and herbarium specimens of G. elegans (e.g., Bartling 1840;

Neumann 1847). Jussieu (1843) cited Galeoni 4335, a collection of G. elegans with

widely distributed duplicates, as an example of G. hirsuta, which helped to perpetuate

the error (e.g., Koch 1857; Rose 1909; Niedenzu 1914, 1928). Occasionally specimens
of 6". elegans in botanical gardens and in the horticultural trade were also labeled

""Galphimia mollis^': the name Galphimia mollis H. B. K. is a synonym of Tetrapterys

eoloneaster Adr. Juss.

21. Galphimia speciosa C. Anderson, sp. nov.— Type: Mexk o. Chiapas: 2.5 km NW
of Comitan on rd to San Cristobal de las Casas, brushy cut-over roadside,

1820 m, 27 Oct \9SS, Anderson 13555 (holotype: MICH.'; isotypes: CHAPA!
DUKE! lEB! MBM! MO! NY!).

' ^

Fig. 27.

Frutex vel arbor parva. Laminae foliorum majorum 2.5-7 cm longae, 1.5-4 cm
latae, ellipticae vel lanceolatae vel ovatae, glabrae, margine Integra, glandulis 0.5-1 .5

mmdiametro, sessilibus vel pedicellatis; petioli 0.8-2.5 cm longi. Inflorescentia

racemosa, axibus tomentulosis vel sparse tomentulosis. Petala persistentia; petala

lateralia ungue ( 1 .6-) 2-2.5 mmlongo, limbo 7-9 (-10) mmlongo, ,5-6 (-7) mmlato,

oblongo vel ovato; petalum posticum ungue 2.5-3.5 mmlongo, limlxi 7-8 (-9.5) mm
longo, 6-7.8 mmlato, triangulari vel suborbiculari. Antherae 2.3-2.5 (-3) mmlongae.

Ovarium glabrum; styli 5.5-6 mmlongi. Coccus 3.5-4 mmlongus, glabcr.

Shrub or sometimes a treelet to 3 (-6) m tall; stems strigose to tomentulose when
young, soon glabrescent to glabrous. Vesture of all vegetative parts of subsessile, mostly

straight or wavy, reddish brown hairs 0.2-0.6 (-0.8) mmlong. Laminas of the larger
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FIG. 27. Galphimia speciosa. a. Flowering branch, b. Detached large leaf. c. Variation in position of

glands on petiole and base of lamina, d. Flower subtended by pedicel and peduncle with portion of inflo-

rescence axis. e. Pedicel-peduncle joint with bracteoles on peduncle, f. Lateral petals, g. Posterior petal,

h. Partial androecium laid out. abaxiaj view, the stamen on left opposite posterior petal, i. Gynoccium.

j. Cocci, lateral view (left) and adaxial view (right), k. Embryo. Scale bar: a. b. 4 cm; c. h-j. 4 mm; d. I cm; e,

2 mm; f, g, 8 mm; k, 2.7 mm. (Based on: a-i, Anderson 13555, MICH; j. k, Prii^i^e 3237, MICH.)

leaves 2.5-7 cm long. 1.5-4 cm wide, elliptical to lanceolate or ovate, rarely subor-

bicular, apex acute to apiculate, base acute, glabrous, secondary veins prominulous

abaxially; margin entire; petioles 0.8-2.5 cm long, with scattered hairs or glabrous;

glands usually a pair borne at the base of the lamina or at the apex of the petiole

or on decurrent laminar tissue in the distal 1/3-1/2 of the petiole, sometimes with

only 1 gland or the glands absent, each gland 0.3-0.8 mmin diameter, disklike and

prominent, or sometimes peglike and up to 0.5 mmlong; stipules 1.5-2.5 (-3) mm
long, 0.5-1 mmwide, linear or narrowly triangular, with scattered hairs along the margin.
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G. speciosa

FIG. 2iS. Dislribulioii of Galphinuu speciosa.

Inflorescence a terminal raceme, in vigorous plants 3 racemes sometimes aggre-

gated in a leafy ternate panicle, the axes tomentulose, sparsely so in age; peduncles

(2.5-) 3-6 (-7.5) mmlong, pedicels (6.5-) 8-13 mmlong, both tomentulose, peduncles
0.2-0.5 times as long as pedicels; bracts 1.5-2.8 mmlong, 0.4-0.8 mmwide, linear to

narrowly triangular, bractooles i-2 (-2.5) mmlong, 0.3-0.5 mmwide, hnear, bracts

and bracteoles glabrous or with scattered hairs along the margin; bracteoles borne
at the apex of the peduncle or in the distal 1/4-1/2, suboppositc or up to 0.5 mm
apart. Sepals 2. .5-3. 8 mmlong, 1.5-2 mmwide, oblong, glabrous, margin irregularly

denticulate-erose and often distally ciliate; glands absent. Petals persistent, unequal,
yellow and often marked with red especially on the claw and midrib, glabrous, margin
(inely denticulate to subentire; lateral petals: claw ( 1 .6-) 2-2.5 mmlong. 0.5 mmwide,

limb 7-9 (-10) mmlong, 5-6 (-7) mmwide, oblong or ovate, apex broadly rounded,
base truncate or very briefly acute; posterior petal; claw 2.5-3.5 mmlong. 1-1.2 mm
wide, limb 7-8 (-9.5) mmlong, 6-7.8 mmwide, broadly triangular to suborbicular,

apex broadly rounded, base truncate. Stamens of unequal length; filament opposite
anterior sepal 4-5.5 mmlong, filaments opposite anterior-lateral petals 3-4.5 mm
long, filaments opposite anterior-lateral sepals 3.8-5.3 mmlong, filaments opposite

posterior-lateral petals 2.2-3 (^) mmlong, filaments opposite posterior-lateral sepals

3.5-5 mmlong, filament opposite posterior petal 2.2-3 (-4) mmlong; anthers 2.3-2.5

(-3) mmlong. Ovary glabrous; styles 5.5-6 mmlong. Coccus 3.5-4 mmlong. 2.7-3

mmin diameter, glabrous; areole 2.5-3 mmlong, 2.3-2.8 mmwide; outer cotyledon
3.2-3.5 mmlong, inner cotyledon 1.5-1 mmlong. Chromosome number: n^6 (Kyhos
1966; W. R. Anderson 1993; both as 'G. gkmca'').

Phenology. Collected in flower and fruit throughout the year but most commonly
from June through December.

Distribution (Fig. 28). Southern Mexico (southern Puebla and adjacent Vera-

cruz, Oaxaca, Chiapas) and Central America (Guatemala, Honduras. Nicaragua);

in subtropical deciduous forest, pine-oak forest, matorral, and at roadsides; (1 10-)

800-2400 m.
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Representative Specimens. Mexico. Chiapas: 8.7-9.0 mi N of Tuxtia Gutierrez on rd to Sumidero,

Anderson 4229 (DUKE, ENCB, GH, MICH, MO, NY, US); 5 km N of Soyalo, rd to Bochil, Breedlove

21324 (CHAPA, DS, E LL, MEXU, MICH, MO, NY); Mpio.Totolapa, 6-8 km Wof Teopisca on side of

Cerro Chenek'ultik, Breedlove 27081 (CHAPA, DS, MEXU, MICH, MO); Mpio. Berriozabal, 1.3-2.6 km

N of Berriozabal toward La Cabana, 16°48'N, 93°17"W, Daniel 8369 (MICH); Mpio. Escuintia, Mt. Ovando,

Matilda 16240 (MEXU, MICH, MO, US); Mpio. Escuintia, Buenavisla, Maluda 1878 (DS, E GH, MEXU,
MICH, NY, US); Miramar. Matiida 395 (LL, MEXU, MICH, US).—Oaxaca: 97 km S of Teotitian on rd to

Oaxaca, Anderson 12991 (CAS, DUKE, lEB, MBM,MEXU,MICH, MO, NY); 20 km SE of Mitia, Con-

rad 3044 (GH. MO, SC. XAL); 1 km al S dc Magdalena Jicotlan, Dtto. Coixtialiuaca, Gareia M. 1923 (E

MEXUMICH, MO, UAMIZ, XAL); 2 km Wof Tutia on rd to Tamazuiapan along Pan-American Hwy,

Km382. litis 1333 (E K, MEXU, MICH. SP, US, WIS); near Tamazuiapan, Nelson 1957 (GH, US); Cerro

Solo, ca. 7 km NE of Tepelmeme de Morelos, Prigge 3237 (ENCB, MEXUMICH); Mpio. Albarradas, 4 km

al NE de San Bartolo Albarradas, camino a Zacatepec, Rzedowski 37038 (ENCB. lEB, MEXU); 5 km al

NE de Teotongo. por la terraceria a Tepelmeme, 17°46'N, 97°30'W, Salinas T. F-3507 (CHAPA, E MEXU,
MO); 2 km alN de Cuyotepeji, carretera a Tehuacan, 17°57'N, 97°4l'W, Salinas T. F-3720 (lEB, MEXU,
WIS); Mpio. Concepcion Buenavista, Cerro La Culebra, al SWde El Enebro, Tenorio L. 7143 (MEXU,

MO, TEX).—Puebla: Santiago Miahuatlan, 18".'i0'N. Chdzaro B. 652 (MEXU, XAL); ca. 12 km NE de

Tehuacan, por la carr. a Esperanza, Chiang F-270 (CHAPA, lEB, MEXU. MO); vicinity of San Luis Tul-

titlanapa. Sierra de Mixteca, Piirpus 2733 (BM, E G, GH, MO, NY, UC, US); Mpio. Caltepec, La Laguna,

faldas del Cerro El Gavilan, 2 km al E de Caltepec, 18°10'N, 93°38'E, Salinas F-3452 (E lEB, MEXU,
MICH, WIS): 2.5-3,5 mi NWof Coalcoapan, 18°.34'N, 97°40'W. Webster 17239 (DUKE, GH, MEXU,
MICH, MO).—Veracruz: Acultzingo, Guiluapa, Ventura A. 15419 (ENCB, lEB, MEXUMO, XAL).

Guatemala. Alta Verapaz: Rd to San Juan Chamelco, Molina R. 12285 (E LL, NY, US).

—

Chi-

maltenanoo: rd from Chimaltenango to San Martin Jilotepeque, Standley 57864 (A, ECON, E MICH, NY,

US).

—

Huehuetenango: entre Naranjales y Boqueron, carretera hacia La Mesilla, Castillo 1373 (MICH,

NY); San Miguel Acatan, Skiitch 999 (A, BM, E, G, NY, US); Canyon of Rio Scligua. 40 km NWof Hue-

huetenango, Williams 41147 (BM, E NY, US).

—

Guatemala: Amatitlan, Ruano 834 (US).— Quiche: San

Miguel Uspantan, Heyde 3272 (US).

—

Sacatepeouez: Volcan Acatenango, Smith 2548 (GH, US); near

Pastores, Standley 59913 (F); along Rio Guacalate, rd between Antigua and Chimaltenango, Standley 80988

(E US).—Santa Rosa: Barberena, Heyde 3704 (G, GH, MO, NY, US).—Solola: above Panajachel. Lake

Atitlan, Hunnewell 14708 (GH, MICH); slopes above Lake Atitlan, 3-5 km Wof Panajachel, Williams

25260 (E GH, NY, US, WIS). Honduras. Comayagua: Km128 Tegucigalpa-Siguatepeque hwy, Edwards

P-511 (A, E S, UC, US); entre Las Lajas y Yure, 90 km NWde Comayagua, Nelson 6054 (MEXU, MO.

TEFH).

—

El Parai'so: Hac. San Isidro betw. Quebrada El Pescadcro and El Paraiso, Molina R. 18786 (E

NY); Danli, Valeria R. 1989 (F).— Francisco Morazan: rd to Agalteca. Molina R. 18715 (E GH, NY);

Valle de Amarateca. 32 km N de Tegucigalpa. Navarro O. 58 (TEFH, MO).—Olancho: Rio Juticalpa,

6 km de Juticalpa, Molina R. 13225 (E LL, NY, US); Montana Uval, carretera a San Francisco La Paz,

Molina R. 13327 (E LL, NY).—Yoro: Yoro, Edwards P-738 (A, E MO, NY, US); Victoria, orilla del Ri'o

Sulaco, Nelson 7013 (MICH, MO,TEFH). Nicaragua. Esteli: Esteli River. 5 km from Esteli, Molina R.

23031 (NY): SWde Santa Cruz. 1 km de Carretera Panamericana. 13"00'N,86°18'W, Moreno 5564 (MICH,

MO): San Jose de Laguna, 13°29'N. 86°21'W, Moreno 8089 (MICH, MO); along new rd from Hwy I (at

ca. Km135.5 and ca. 10.6 kmWof bridge at La Trinidad) to San Nicolas, ca. 8.0 km from Hwy \. Stevens

10243 (CAS, MEXU, MICH, MO); Llano Almaciguera, 8.4 km S of Hwy 1. just S of Esteli, rd through

Estanzuela 2.8 km S of Rio Estanzuela bridge, 13°00'N, 86°21'W. Stevens 10753 (DUKE, ENCB. MICH,

MO. TEX): mountains near Esteli. Williams 10959 (A, E MICH, UC. US): Rio Estanzuela, 8 km SWof

Esteli, Williams 20185 (E NY, US).

—

Jinotega: camino viejo Matagalpa-Jinotega, ca. 6 km al NOdc ciudad

Matagalpa, Grijalva 4027 (MO); ca. 20.3 km NEof Hwy 1 at Esteli on rd to Yali, 13'T3'N, 86"15'W.5/c'V('/;.s-

15775 (MICH, MO).

—

Leon: camino a San Nicolas, La Guayaba, a 1 1 km de la Carretera Panamericana,

12°57'N,86°2LW,A/ore/;o 17790 (MICH).

Galphimia spedosa is widespread and highly variable; future studies may reveal

evidence to support recognition of varieties. The shrubs and treelets occur from

southern Mexico to northern Nicaragua, but G. spedosa has not been recorded from

El Salvador. The leaves usually bear the glands on the margin of the lamina near the

base or at the apex of the petiole, but the position is variable even on the same shoot.

The limb of the all petals is usually triangular, broadly so in the posterior petal, and

has a rounded apex, but sometimes the Hmbof the lateral petals is broadly elliptical

to ovate. The only other species with persistent petals occuring within the range of
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G. speciosa are G. elegans., with distal leaves abaxially pubescent, leaf glands borne

near the middle of the petiole, and smaller anthers (1.8-2 mmlong), and G. multi-

caiilis, with rudimentary to very short petioles (even in the largest leaves less than

1 cm long).

22. Galphiniia multicaiilis Adr. Juss., Ann. Sci. Nat. Bot., ser. 2, 13: 327. 1840. Thryal-

lis luiihicauUs (Adr. Juss.) Kuntze, Rev. gen. pi. 1: 89. 1891.

—

Type: Mnxico.

Oaxaca: "juxta Huauapan," Aiulrieiix 496 (holotype: K!; isotypes: G! K!

M, P! P-JU, microfiche!: photo of P and P-JU isotype: MICH!; photos of

M isotype: F! GH! MICH! MO!). Fig. 29.

Small multi-branched shrub to 1.5 m tall; stems pubescent when young, soon

glabrous. Vesture of all vegetative parts of subsessile, crisped, reddish brown hairs

0.2-0.6 mmlong. Laminas of the larger leaves 4-8.5 cm long, 2-5.2 cm wide, ellip-

tical to lanceolate or ovate, apex apiculate, base acute, glabrous, secondary veins

commonly prominent abaxially; margin entire; petioles 0.3-0.8 (-1) cm long, with

scattered hairs abaxially to glabrous; glands borne on the margin near the base of

the lamina (to ca. 4 mmabove the base) or sometimes at the base, usually a pair

but sometimes with an additional gland, or sometimes only 1 gland or the glands

absent, each gland 0.3-1 nim in diameter, disklike and prominent, or peglike and up

to 1 mmlong, sometimes the laminar tissue extended into a tooth; stipules 2-5 mm
long, 0.7-1.8 mmwide, triangular, glabrous. Infiorescence a dense terminal raceme,

in larger plants the racemes ternate or grouped in a small panicle, the axes tomentu-

lose, glabrescent in age; peduncles f .5-6.5 mmlong, pedicels 3.5-13 mmlong, both

tomentulose, peduncles 0.1-1.8 times as long as pedicels; bracts 2.2-4.5 mmlong,

0.5-1 mmwide, linear, bracteoles 1.5-3 mmlong, 0.3-0.7 mmwide, linear, bracts and
bracteoles glabrous or with scattered hairs along the margin; bracteoles borne in the

proximal 1/4-2/3 of the peduncle, subopposite or up to 1 mmapart. Sepals 2.5-3.8

mmlong, 1 .4-1 .8 mmwide, oblong to elliptical, glabrous, margin entire or finely erose:

glands absent. Petals persistent, unequal, yellow, glabrous, margin entire or finely and
irregularly denticulate; lateral petals: claw 1.5-2 mmlong, 0.5 mmwide, limb 7.5-10

mmlong, 4.5-5.2 mmwide, narrowly ovate to narrowly elliptical, apex subacute, base

subtruncate or subacute; posterior petal: claw 2-3.5 mmlong, 1.2-1.3 mmwide, limb

8-10.5 mmlong, 6-7 mmv/ide, triangular or sometimes ovate, apex obtuse, base trun-

cate or shallowly cordate. Stamens of unequal length; filament opposite anterior sepal

4-5.5 mmlong, filaments opposite anterior-lateral petals (3-) 4-5 mmlong, filaments

opposite anterior-lateral sepals (3.7-) 4-5 mmlong, filaments opposite posterior-

lateral petals (2.5-) 3.2-4 mmlong, filaments opposite posterior-lateral sepals (3.7-)

4.3-5 mmlong, filament opposite posterior petal 2. .5-3. 5 mmlong: anthers 2.2-3 mm
long. Ovary glabrous; styles 5-6.5 mmlong. Coccus ca. 3 mmlong, 2-2.6 mmin diam-

eter, glabrous; areole 3 mmlong, 2 mmwide; outer cotyledon ca. 2.5 mmlong, inner

cotyledon ca. 2.3 mmlong. Chromosome number unknown.
Phenology. Collected in flower from August through December, in fruit from

September through November, in Oaxaca also in flower in June and in bud in May.

Distribution (Fig. 30). Mexico (Guanajuato, Jalisco. Michoacan and adjacent

Mexico, disjunct to Oaxaca); pine-oak forest and matorral; 1450-2350 m.

Rl•:l'Kl^sFNTATIVE Spfx'IMI-:ns. Mexico. GuANAjrAio: Mpio. Victoria, Malinto, Badillo 3 (MICH): Monies
de Obrajiielo, 12 Oct 1913. Scduzar s.n. (MEXU, US).—jAUsto: Mpio. Zapolian del Rev. Cerro de Santa

Fe. Chdziiro H. 5033 (CHAPA, ENCB. IBUG, lEB. XAL); Mpio. Ciudad Guzman. 20 km al NWde Cd.

Gu/ni.in. hivcha a Ycrbalito, I'lwiiics (). (S'27 (CHAPA, lEB. MICH); Mpio. .loeolcpcc. (Y^no Vicjo. \ creda a
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FIG. 29. Galphiniiu itnillicaulis. a. Flowering branch, b-d. Leaf bases, abaxial view, to show variation

in glands, e. Flower borne on pedicel and peduncle, with portion of inflorescence axis. f. Lateral petal,

g. Posterior petal, h. Stamens, adaxial view, stamen at right opposite posterior petal, stamen at left oppo-

site posterior-lateral sepal, i. Gynoecium. j. Cocci, adaxial view (left) and lateral view (right), k. Embryo.

Scale bar: a, 4 cm; b-e, 8 mm; f, g, 5 mm; h, i, 4 mm; j, k, 2.7 mm. (Based on: a Jones 40975, MO: b, Diaz &

Bairiga 4760, MICH: c. Macliuca N. 44/2, XAL; d, e, j. k. King & Soderslrom 4671, MICH: f-i, Chdzaro B.

5033, CHAPA.)
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• G. floribunda

A G. multicaulis

MCi. 30. Distribulion oi Galphiniiii llorihundu, G. hirsuta. and (;. iiiulticuulis.

Barranca del Agua, en Irentc dc /.ajxnilan de Hidalgo, Machuca N. 3551 (MICI ], XAL): Mpio. Jocolcpec.

Ccrro Vicjo, ladera de exposicion S. en I'rcnte de San Juan Qvala, 20 '15-3()'N. 1
03' 20-40' W. Machuca N.

4412 (XAL); Sierra del Tigre. 3 mi S of Mazamitla. McVuui^h 12988 (BM, G, MEXU. MICH. US): base
of trail leading lo hill towering behind Ixllahuacan de los Membrillos. off Rt 35 to Chapala. Noniian 66/
(MICH): 5 km S of Quitupan. Vilkurcal 8215 (ENCB. MICH).—Mfxk o: Valle de Bravo. Lyoimct s.n.

(MEXU); .'^ km N of Valle de iiravo. Ripley & Banwhy 14869 (CAS. NY).—Miciioacan: Cerro de las

Nalgas, vie. of Morelia, Arsene 2654 (MEXU, US); vicinity of Morelia. NWof Pungarato, Ansenc 5164
(A. BM, MO. NY. US); Morelia, Pungixraio, Arsene 8402 (GH. MICH, NY, UC); Mex hwy 15 at San .lose

de Purua rd. Barr tt Ban 64-554 (DS. UC); Mpio. Morelia, entre el Cerro Prielo y El Punhuato. Di'a: B.

4760 (lEB, MICH); Mpio. Morelia. San Jose Coapa. Escobedo 1850 (GUADA, lEB, MICH. TEX); slopes
of Cerro Santa Maria. 8-10 km SWof Jiquilpan. .5 km NE of Quitupan. Fcddcnia 95 (DS. DUKE, ENCB,
MICH, TEX): S mi S of Zitacuaro.,/w;t'.v 40975 (MEXU. MO); Cerro Potrerillos. 5 mi N of Cotija. 22 mi
S of Jiquilpan. King & Soderstroin 4671 (MICH, NY. TEX. UC, US); Mpio. Chilchota. 300 m al NE del

pueblo Huancitc), Romero B. 13 (IBUG); Mpio. Huaniqueo. 0.8 km al SWde Tendeparacua. eentro NE
de pedregal pcqucno. Silva-Sdenz 139 (MICH).— Oaxa< a: Huauclilla, Nochixllan, Conzatti & Gonzalez
1199 (GH); Cuesta de Huauclilla, Dtlo. Nochixtlan, Conzaiii 1881 (E GH. MEXU); Mpio. Nochixthin.
Huauclilla. r^;//.-^;//'/ .?f;65 (MEXU); La Carbonera, Dtto. Ella, Conzatti 4210 (MEXU. US): Nochistlan. Jun
1844. Galeoni s.n. (BR); without \oci\\\{y, Jurgensen 288 {DS. G. K); cuesta de San Juan del Estado. I'riiigle

4828 (A. BM. BR. E G. GH. GOET. MEL. MEXU. MO. NY. S. UC, US. W); prope Oaxaca. Selerc^ Seler

98 (GH); mountains near San Juan del Estado. Smitii 82 (GH).

Galphimia multicaulis is distinguished by its leaves and the crowded inllores-

cences.The petioles are vei-y shoit (usually 3-8 mmlong), and the leaf glands, borne
on the margin and above the base of the elliptical to ovate laminas. vary from promi-
nent to peglike (Fig. 29b-d). Gcilphiiuia nuiltiaiulis occurs in central Mexico and is

also disjunct in northern Oaxaca, where this showy and distinctive species has been
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collected only ten times, most recently in 1921 (Conzatti 42W).The Oaxacan collec-

tions differ only in that they have shorter peduncles (1.5-3 mmlong; 0.1-0.4 times

as long as pedicels) than specimens from elsewhere (3-6.5 mmlong; 0.3-1.8 times

as long as pedicels). All but one other species with which G. midticauUs is sympatric

have well-developed petioles. In Oaxaca the distribution of G. multicaulis overlaps

with the range of G. sessilifolia. a rarely collected species with deciduous petals and

sessile to subsessile leaves.

Jussieu noted "v. s. herb. J. Gay" (now at K) in the protologue for G. midticaulis.

Therefore, I consider the sheet at K from the Gay herbarium, which bears Jussieu's

annotation, the holotype; the duplicate at P-JU is an isotype.

Galphimia multicaulis was treated by Bartling (1840) under the name G. glauca

and by Small (1910) under Thryallis multicaulis.

23. Galphimia paniculata Bartl., Linnaea 13: 556. 1840 ["1839"]. Thryallis paniculata

(Bartl.) Kuntze, Rev. gen. pi. 1: 89. 1891.—Type: Mexico. "In regno Mexi-

cano," Hegewisch s.n. (holotype: GOET!; isotype: NY!).

Galphimia glamlulosa Cav. [var.] a ovalifolia DC, Prodr. 1: 582. 1824.— Type:

Sesse & Mocino drawing no. 0269,Torner Collection of Sesse and Mocino

Biological Illustrations at the Hunt Institute for Botanical Documentation

(holotype, digital image!; photos of Candolle copy of drawing at G: F! GH!

GOET! MICH! MO!).

Galphimia glandulosa Cav. [var.] (3 oblongifolia DC, Prodr. 1: 582. 1824.—Type:

Sesse & Mocino drawing no. 0148,Torner Collection of Sesse and Mocifio

Biological Illustrations at the Hunt Institute for Botanical Documentation

(holotype, digital image!; photos of Candolle copy of drawing at G: F! GH!

MICH! MO!X
Galphimia latifolia Bartl., Linnaea 13: 553. 1840 ["1839"]. Thryallis latifolia

(Bartl.) Kuntze, Rev. gen. pi. 1: 89. 1891, non Thryallis latifolia Mart., 1829.—

Type: Based on plants raised from seed sent by Hunnemann from Mexico in

1837 (holotype: unknown). —Specimen taken from the botanical garden at

Gottingen in June, 1840, and preserved in the Bartling Herbarium (neotype,

here designated).

Galphimia humholdtiana Bartl., Linnaea 13: 555. 1840 ["1839"]. Thryallis hum-

holdtiami (Bartl.) Kuntze, Rev. gen. pi. 1: 89. 1891 . Galphimia paniculata var.

humholdtiana (Bartl.) Nied., Arbeiten Bot. Inst. Konigl. Lyceum Hosianum

Braunsberg 5:26. 1914.—Type: Mexico. [Guerrero:] "inter Alto de los Cax-

ones et Acaguisotla," Humboldt & Bonpland s.n. (holotype: P-HBK, micro-

fiche: MICH!, photo: MICH!; isotype: P!).

Fig. 31.

Large herb to shrub or treelet to 5 m; stems pubescent when young, soon gla-

brous. Vesture of all vegetative parts of subsessile, straight to crisped, reddish brown

hairs 0.2-0.6 mmlong. Laminas of the larger leaves 5-10 cm long, 2-6 cm wide,

elliptical to ovate, apex rounded or apiculate, base attenuate, glabrous, secondary

veins prominent abaxially; margin entire; petioles 1.5-3.5 cm long, glabrous; glands

usually a pair borne at about the middle of the petiole, subopposite or up to 1 mm
apart, sometimes with 1 (2) smaller gland(s) distally, each gland 1.5-2 mmin diam-

eter, disklike and prominent; stipules 1-2 (-3) mmlong, 0.5-1.5 mmwide, narrowly

triangular, glabrous or with scattered hairs on the margin. Inflorescence usually a

large panicle composed of racemes (in very young specimens a terminal raceme), the



68 CONTR. UNIVERSITY OFMICHIGANHERBARIUM VOLUME25

FICi. 31. (Jiilphiinia pmiiculata. a. Flowering branch, b. Petiole, adaxial view: note glands, c. Par-

tial androccium laid out. abaxial view, the stamen at leCl opposite posterior petal, d. Fruit from above,
with petals persistent, posterior petal uppermost, e. Cocci, abaxial view (left) and adaxial view (right),

f. Seed. Scale bar: a, 4 cm; b. 1 .3 cm; c, e, 4 mm; d, 1 cm; f, 2.7 mm. (Based on: a-c, Machuca N. .W2.?, MICH;
d, McVdii^h 14237, MICH; e, f (Umzdic: T. 9, MICH.

)
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FIG. 32. Distribution of Galphimia arenicola and G. paniculata

axes pubescent; peduncles 3-7.5 mmlong, pedicels (7.5-) 9-13 (-16.5) mmlong, both

sparsely pubescent to glabrous, peduncles 0.3-0.4 (-0.5) times as long as pedicels;

bracts 1.4-3 (-5) mmlong, 0.4-0.8 (-1) mmwide, linear, bracteoles 1-2 (-2.8) mm
long, 0.3-0.6 mmwide, linear, bracts and bracteoles glabrous; bracteoles borne in the

distal 1/4-1/2 of the peduncle, subopposite or up to 2 mmapart. Sepals 3.3-4.5 mm
long, 1.4-2.5 mmwide, oblong or narrowly elliptical to linear-lanceolate, glabrous or

with a few scattered hairs at base, margin irregularly denticulate-erose-ciliate; glands

absent. Petals persistent, unequal, yellow, the claw and midrib often suffused with red,

glabrous, margin irregulary finely denticulate; lateral petals: claw 1.3-2 mmlong, ca.

0.5 mmwide, limb 8-11 mmlong, 4.5-6.5 mmwide, elliptical or lanceolate, apex sub-

acute to obtuse, base gradually attenuate; posterior petal: claw 2-3 mmlong, 1.1-1.3

mmwide, hmb 9-11 mmlong, 6-8 mmwide, ovate or broadly elliptical, apex obtuse,

base subacute. Stamens of unequal length; filament opposite anterior sepal 3.5-4.4

mmlong, filaments opposite anterior-lateral petals (2-) 2.5-3.5 mmlong, filaments

opposite anterior-lateral sepals 3.3-4.4 mmlong, filaments opposite posterior-lateral

petals 1.5-2.5 (-3) mmlong, filaments opposite posterior-lateral sepals 3.3-4.2 mm
long, filament opposite posterior petal 2-2.8 mmlong; anthers 2.3-2.8 mmlong.

Ovary glabrous; styles (4-) 5.2-6.7 mmlong. Coccus 3-3.8 mmlong, 2.4-2.7 mmin

diameter; glabrous; areole 2.2-2.8 mmlong, 1.9-2.5 mmwide; outer cotyledon ca. 3

mmlong, inner cotyledon 2-2.5 mmlong. Chromosome number unknown. Fig. 31

.

Phenology. Collected in flower and fruit from August through April, sometimes

also in May and June.
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Distribution (Fig. 32). Mexico (Guerrero, Jalisco, Mexico, Michoacan, Morelos,

Nayarit, western Oaxaca, Puebla); tropical deciduous and subdeciduous forest, oak

and pine-oak forest, pedregal, matorral, roadside, pasture: 700-2220 m.

REPRESENTATIVESpec iMENS, IMcxico. GuERRERo: 10 kill ell NE dc Iguala, La Cumbrc. desv. a la Torre

dc Micro-ondas. Diaz M. 241 (DS. ENf B. MICH, WIS): ca. 8 km (airline) SWi)l Xochipala, Feddema 2773

(DUKE, ENCB, MICH. MO): Maiichon, Hinton 112^2 (BM, DS, E GH, MICH, NY, VC. US): Mpio. Mina.

Campo Morado, Hinton ei al. 14H46 (GH. LL, MICH, NY, UC, US): Mpio. Chilpancingo, Salto de Valadez a

6 km al N de Mazatlan. Lopez 11. 1030 (ENCB. MEXU): Mpio. Mina, Sierra Madre del Sur, Huenta Vieja,

Mexia 9010a (GH, UC, US); Mpio. Alco/.auca. Alcozauca. Las Mesilas. Vivcros S. tt- Cusas 331 (ENCB,
MEXU, MO). —Jalisco: 7 mi NE ofTecololhin on road to Guadalajara. /l/;f/(v.v(>/; 13564 (MICH): Mpio.

Autlan, entre Tecopatlan y Manantlan, I9"37' IO"N, 1()4°12' I8"W, Cardenas T. el al. 28 (WIS): Mpio. Tequila.

2-3 km adelante de Tequila rumbo al cerro de Tequila, Chdzaro 4386 (IBUG, XAL, WIS): along Hwy 80.

ea. 6 mi SWof Casimiro Castillo and ca. 41 mi NE of Cihuatlan, Clarke et al. 1987-1 (MICH): Mpio. Ixtla-

luiacan del Rio. Los Pitayitos. Gnnziilez T. ^ (DS. ENCB, IBUG, MICH. TEX, WIS): Mpio. Villa Guerrero.

4 km a! NE de El Refugio Bolafios y 26 km al SWde Villa Guerrero. Loit 2120 (CH APA. E lEB, MEXU,
MICH. XAL): Mpio. Acatlan de .luarcz,"EI Cuarenta" al NEde Acatlan, Muclnica N. 5023 (MICH); above

Talpa de Allende, near rd to Mascota, McVaiigh 14237 (BM. MEXU.MICH, US): Mpio. Zapopan. cerca de

las Timbres, brecha Sta. Lueia-Palo Cu)rdo, Navarro G 195 (IBUG): Rio Blanco. Pahiier 684 in 1886 (GH.
MICH, NY, US); slopes of barranca near Guadalajara. Pringle 1 728 (A. BM. BR, E G. GH, MO. NY, S. UC,
US. W): barranca of Guadalajara, Pringle 11391 (CAS. E GH, L, MICH. MO, S. DC. US): Mpio. Tollman.

Puerto deToxin,6 km al S de San Pedro Toxin, Ramirez S. et al. 208 (IBUG); rd between Bolanos and Gua-

dalajara, Rose 3021 (NY. US).—Mexico: Bejucos.lemascaltepec. llinion et al. 2546 (A. G, NY. US); Cerro

La Corona. Zacualpan. Maluda 30349 (MEXU):Tejupilco, Matilda 27^/77 (MEXU): Mpio. Valle de Bravo.

Cerito de Pena. Matitda 28046 (MEXU); Mpio. San Tom;is, 2 km S of San Nicolas Tolentino. 8 km NE of

Zuluapan. 19°09'N, \m°\5'V^.Solheim & Benz /(-(d^ (MEXU. XAL, WIS).— Mk hoacan: Mpit^ Villamar.

Cerro de Cotijaran. Garcia 1272 (lEB): brecha a Dos Aguas. Gonzidez & Martinez 720 (ENCB. IBUG,
MEXU): Mpio. Coalcoman. Coalcoman. Umum12694 (G. LL. MICH. NY, S, UC, US); Mpio. Coalcoman.

Aquila, Hinto)i 16245 (ENCB, G, LL, MICH. NY. P UC. S. W); Monte de Sta. Helena. Langkme 64 (G.

GH, K. P. US): steep dry mountainsides ca. 8 km NWof Aguililla. rd to Aserradero Dos Agui\s. McVaiigh

22665 (ENCB, MICH); Susupuato, Ramos et al. 588 (MEXU. XAL): a 2 km al SWde Ario de Rosales.

Solo N. 580 (BM. ENCB. MEXU): 26 km al SWde Zitacuaro. entrando por la presa del Bosque. Torres

S: Ramirez 13640 (ENCB, lEB, MICH).

—

Morelos: Mpio. Xochicaico, zona arqucologica, 3 km al O de

la earr. Fed. Mexico-Acapulco, Anaya R. 8 (CHAPA, F, XAL); Km16 de la carretera Cuautla-Tepoztlan.

Arreguin 327 (CAS, CHAPA. ENCB, MEXU,NY); Mpio.Tepoztlan. 8 km despues de Tepoztlan, rumbo
a Sto. Domingo Ocotitlan., Espejo 3426 (CHAPA. ENCB, MEXU, UAMIZ); Mpio. Yautepec, 1 km al SE
del poblado de La Joya. carr. Cuernavaca- Yautepec, 18°52' 15"N, 99"07'(),S" W. 1-lores F. 366 (lEB, MEXU);
entre (\iernavava et le village de Sochil, Ghiesbreght 303 (K, P); Mpio.'Hayacapan, nearTlayacapan. rd to

Oaxtepec, Lott 247 (CHAPA); Xochitcpec. Lyonnei 1089 (MEXU); Km 16 carr. Cuautla-Tepoztlan. Or-

dorica 160 (CHAPA. ENCB, MEXU. XAL); Cuernavaca. Pringle 7215 (GH. MICH. US).—Nayarit: hills

back of [town of] Jalisco. Ferris 5943 (A, DS. US): mountains 20 mi SE of Ahuacatlan on rd to Barranca

del Oro and Amatlan. McVaugh & Koelz <SV7 (ENCB. G, MICH, NY. US): trail Yxllan to Barranca del Oro.

Me.xia 784 (A. BM. CAS. DS. E G. GH. MICH, MO. NY. UC):Tepic, Palmer 2030 in 1892 (BM. C. E GH.
MICH, NY. S. US): Mpio. HuajiVori. Rio de los Talladeros. Solis 604 (ENCB, MEXU. MICH. NY, TEX):
Mpio. La Yesca, 6.2 km al SE de Puente de Camotlan. camino a Huajimic. 21"36'N. 104 '04' W. Tenorio L.

16675 (lEB, MEXU).—Oaxaca: Arroyo de la Pastor. S. Vicente. Putla. MacDougall 11204 (NY): Mpio. San

Juan Mixtepec. SWdel Rio Timbre, Sanchez B. 41 (CAS, CHAPA. ENCB. lEB. MEXU. MO, NY); Mpio.

San Juan Mixtepec. NWde Eoma de Lobo. Uno.imW&huACA, Sanchez B. 66 (ENCB, lEB, MEXU);25..S

km al N de Putla. carr. Putla-Huajuapan de Leon, Distr. Putla, Torres C. 1956 {CAS. F. MEXU,MO): Mpio.

Silacayoapan. Dtto. Silacayoapan. 10 km al SE de San Martin del Estado. hacia Silacayoapan. 17°33'N.

98"07'W. Torres C. 14143 (MEXl I. MO. TEX).— Puebla: Mpio. Jolalpan, Ejido de Xochitcpec. Arreola et

al. Xo-634 (CAS): Mpio. Jolalpan. 2 km al NWde San Pedro de las Palmas, Razo & Garcia llc-33 (lEB.

MEXU).— Zacai ecas: 4 mi N of El Limon, 5.2 mi N of border of Jalisco, Croat 45091 (MEXU, MO, NY);

8 mi S of Moyahua. Webster 1081 (ENCB. MICH).

Galphiinia paniculata is a coarse, showy species commonly collected in western

Mexico from Nayarit to westernmost Oaxaca. It is distinguished by its large com-
pound inflorescences and leaves that have the glands borne at the middle of the

petiole; the laminas vary from elliptical to ovate. Collections of this species are often
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misdetermined as G. glauca (of eastern and central Mexico), which has smaller leaves

with the glands borne on the margin of the lamina and also smaller flowers and fruits;

the limb of the posterior petal is broadly triangular. Galphimia paniculata is at least

partly sympatric with four species with persistent petals, but none have the leaf glands

at the middle of the petiole. Galphimia midticaulis and G. calliantha bear leaf glands

on the margin of the lamina well above the base; in addition, G. midticaidis differs in

its very short petioles (less than 1 cm) and G. calliantha in its fringed sepals. Galphi-

mia floribunda and G. grandifiora have the leaf glands at the base of the lamina or

the apex of the petiole; especially in larger laminas, the base may be decurrent with

the glands superficially appearing to be borne on the petiole, or the laminar tissue

may be drawn out into a tooth terminating in a gland. Galphimia floribunda also dif-

fers from G. paniculata in its almost or completely glabrous inflorescences; G. gran-

difiora is named for its large petals (the limb of the lateral petals 1 1-15.5 mmlong).

Bartling (1840) based his G. paniculata on a herbarium collection, but his G. lati-

folia on hving plants of the same species with unusually broad laminas, which were

grown at the botanical garden in Gottingen. The specimen here chosen as neotype

of G. latifolia consists only of an inflorescence branch; it is the only specimen I have

seen that may have been collected from the plants studied by Barthng, but it is not

possible to ascertain whether it is part of the type material. Bartling also provided

an additional synonym for G. paniculata. He realized that Kunth (1822) had misap-

plied the name G. glandulosa Cav. and provided the name G. humboldtiana, which

is validated by Bartling's reference to Kunth's description and the Humboldt &.

Bonpland specimen; Barthng also gave a brief description but did not cite any other

specimens.

Candolle's varieties of "'Galphimi glandulosa''' were based on drawings prepared

for the Sesse and Mociiio expedition. That of "(3 oblongifolia"^ is clearly G. paniculata.

The drawing of "a ovalifolia" is quite stylized and there is no specimen in the Sesse

and Mocino herbarium (housed at MA); however, at G is a specimen of G. pcmiculata

labeled, like the drawing "Tlaxacoxochitl" and said to be from "Hb. Pavon" (i.e., ex

MA), which may be authentic material.

Small (1910) included G. paniculata, G. latifolia, and G. humboldtiana within his

concept of Thryallis glauca.

24. Galphimia calliantha C. Anderson, sp. nov

—

Type: Mexico. Guerrero: 23-24 km
E of Petatlan on rd toTlapa ['Teapa" on label]. Km123-124, 2000 m, 12-13

Feb 1970, Anderson & Anderson 5758 (holotype: MICH!; isotypes: DUKE!
ENCB!SD!). Fig. 33.

Frutex vel arbor parva. Laminae foliorum majorum 3-6.5 cm longae, 1.6-3.5 cm

latae, oblongae vel ellipticae vel ovatae vel anguste ovatae, glabrae, margine Integra,

glandulis ca. 0.5 mmdiametro; petioli 0.8-1.8 cm longi. Inflorescentia racemosa,

axibus tomentosis. Sepala margine ciliata. Petala persistentia; petala lateralia ungue

ca. 1.5 mmlongo, limbo 10-12 mmlongo, 5.5-9.5 mmlato, ovato vel anguste ovato;

petalum posticum ungue ca. 2 mmlongo, limbo 10.3-12.5 mmlongo, 6.5-1 1 mmlato,

ovato-triangulari. Antherae 2.5-2.7 mmlongae. Ovarium glabrum; styli 4.5-5.2 mm
longi. Coccus ca. 4.5 mmlongus, glaber.

Shrub or treelet to 3 m; stems densely tomentose when young, soon glabrous.

Vesture of all vegetative parts of subsessile, crisped to curled, reddish brown hairs

0.5-1.5 mmlong. Laminas of the larger leaves 3-6.5 cm long, 1.6-3.5 cm wide, oblong

to elliptical or narrowly ovate, apex obtuse or apiculate, base acute, glabrous, second-

ary veins barely prominulous; margin entire; petioles 0.8-1.8 cm long, tomentose
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FICi. 33. (liilphiinia caUianiha. a. Flowering branch, b. Leaf, abaxial view. c. Base of leaf, adaxial view;

note glands on margin, d. Flower, side view. e. Sepal, abaxial view. f. Lateral petal, adaxial view. g. Posterior

petal, adaxial view. h. Partial androecium laid out. abaxial view, stamen at left opposite posterior petal.

i. Gynoecium. j. (\)cci, adaxial view (left) and lateral view (right), k. Embryo. Scale bar: a. b, 4 cm; c, f, g, <S

mm;d, 1.3 cm:e. h-j.4 mm;k.2 mm. (Based on: a, d-k, /^ccr/ouwA/ IH095M\CU:b.cJlinton 'ASV.V. MO.)

when young, becoming glabrous; glands a pair borne on the margin of the lamina,

commonly 0.5-1.5 cm above the base, each gland ca. 0.5 mmin diameter, prominent,

often with additional glands along the niargin, especially in the smaller leaves near

the inflorescence; stipules 2.7^ mmlong, 0.8-] mmwide, narrowly triangular, gla-

brous. Inflorescence a dense terminal raceme or a ternate panicle, the axes densely

reddish tomentose; peduncles 2.5-7 (-9) mmlong, pedicels 5-1 1 (-13) mmlong, both

tomentose, peduncles 0.3-0.7 (-0.9) times as long as pedicels; bracts 3-5.5 mmlong,

0.5-0.8 mmwide, linear, bracteoles 1.6-3 mmlong, 0.3-0.5 mmwide, linear, bracts

and bracteoles glabrous and with scattered hairs along the margin; bracteoles borne

in the distal 1/4-1/2 of the peduncle, subopposite. Sepals 4^.5 mmlong. 1 .6-2.2 mm
wide, oblong to narrowly elliptical, glabrous or with scattered hairs in the proximal
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1/3, margin fringed with reddish hairs to 0.2 (-0.3) mmlong; glands absent. Petals

persistent, unequal, yellow, the claw often suffused with red, glabrous, margin entire

or finely erose; lateral petals: claw ca. 1.5 mmlong, ca. 0.5 mmwide, limb 10-12 mm
long, 5.5-9.5 mmwide, ovate or narrowly so, apex obtuse, base subacute; posterior

petal: claw ca. 2 mmlong, 1-1 .2 mmwide, limb 10.3-12.5 mmlong, 6.5-1 1 mmwide,

triangular-ovate, apex obtuse, base slightly cordate. Stamens of unequal length; fila-

ment opposite anterior sepal 4.5-5 mmlong, filaments opposite anterior-lateral petals

3.7-4.2 mmlong, filaments opposite anterior-lateral sepals 4-4.8 mmlong, filaments

opposite posterior-lateral petals 3-3.5 mmlong, filaments opposite posterior-lat-

eral sepals 4-4.7 mmlong, filament opposite posterior petal 3-3.2 mmlong; anthers

2.5-2.7 mmlong. Ovary glabrous; styles 4.5-5.2 mmlong. Coccus ca. 4.5 mmlong, ca.

3.5 mmin diameter, glabrous; areole ca. 3 mmlong, ca. 2.2 mmwide; outer cotyledon

ca. 2.7 mmlong, inner cotyledon ca. 2 mmlong. Chromosome number unknown.

Phenology. Collected in flower from September through March, in fruit from

January through May.

Distribution (Fig. 35). Mexico (Guerrero and westernmost Oaxaca); in pine-oak

forest on limestone; 1600-2200 m.

Additional Specimens Examined. Mexico. Guerrero: Mpio. Tixtla dc Guerrero, Atliaca. entre

Acatempa y Alliaca, 17"38'()2"N, 99°21'()3"W, Hall 778 (MICH); Dislr. Mina, Chiriagua. Ilinton 9848

(BM, G, MO); Sierra Madre, Langlasse 780 (F, G, GH, K. NY, P. US); Mpio. Chichihualco. 2 km adelanle

de Cruz de Ocote, Lozano V. 171 (ENCB); Mpio. Chilpancingo de los Bravos, a 2 km al E de Omiltemi,

camino a Chilpancingo, Marlmez S. & Tellez 285 (MBM, MEXU); Mpio. Chilapa de Alvarez, Km72-73

de la carretera Chilapa-Tlapa, 17°35'.53.r'N, 99"06'02.2"W, Pancro 3912 (lEB. TEX); 11 km al Wde

Amojileca, camino Chilpancingo-Amojileca, Rodriguez B. 65 (ENCB, MEXU. MO); Mpio. Chichihualco,

Cruz de Ocote, 25 km al WSWde Camotia, Rzedowski 18095 (DS, ENCB. MICH); Mpio. Chilpancingo,

La Simaroa, 10 km al E de Omiltemi. Rzedowski 30261 (ENCB, SD); Mpio. Mochitlan, El Voladerito,

cerca de Coxllahuacan, Rzedowski 30290 (ENCB); Mpio. Chichihualco, Cruz de Ocote, sobre el camino

de Xochipala al aserradero Agua Fria, Rzedowski & McVaiigh 284 (ENCB, MICH); Wof Chilpancingo,

Sharp 441453 (GH); Hwy 134 between Zihuaquio and Ixtapa, crest of mts between Pacific and Rio Balsas

watersheds, 18"()0'N, 101°13'W, Soule 3228B (MO, TEX).—Oaxaca: Mpio. Santiago Juxtlahuaca, Dtto.

Juxllahuaca.EI Manzanal, 17"13'13.2()"N,98°03'38.30"W, Ca/zat/fl 2/^72 (CICY,MO).

Galphimia callkmtha is a handsome shrub or treelet of the pine-oak forests of

Guerrero and westernmost Oaxaca. Its large flowers are aggregated in dense racemes

with reddish tomentose axes. It is the only species in which the sepals are fringed with

reddish hairs along the margin (less obvious in older flowers). The laminas are often

apically obtuse and bear the leaf glands on the margin; often several smaller glands

are present in addition to the larger pair near the base. The only sympatric species

with persistent petals is G. panlculata, which has the leaf glands at the middle of the

petiole.

25. Galphimia grandiflora Bartl., Linnaea 13: 554. 1840 ["1839"]. Thryallis grandiflora

(Bartl.) Kuntze, Rev. gen. pi. 1: 89. 1891. Galphimia gracilis var. grandiflora

(Bartl.) Nied., Arbeiten Bot. Inst. Konigl. Lyceum Hosianum Braunsberg 5:

24. 1914.

—

Type: Mexico. 'Tn regno Mexicano," Hegewisch s.n. (holotype:

GOET!;isotype:NY!)

Galphimia schiedeana Nied., Arbeiten Bot. Inst. Konigl. Lyceum Hosianum

Braunsberg 5: 28. 1914.—Type: Mexico. [Michoacan:] pr. Ario, Dec 1829,

Schiede s.n. (lectotype, here designated: NY!, fragments from specimen for-

merly at B, now destroyed; photos of Schiede s.n. syntypc: F! GH! MICH!

MO! NY!).
Fig. 34.
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FIG. 34. Galphiinia y^nindifiora. a. Flowering branch, b. Base of lamina, abaxial view, showing pair of

marginal glands, c. Flower bud. borne on pedicel and peduncle with portion of inllorescence axis. d. Lateral

petal, e. Posterior petal, f. Partial androecium laid out, abaxial view, the stamen at left opposite posterior

petal, g. Gynoecium. Scale bar: a. 4 cm; b-e, 8 mm: f. g. 4 mm. (Based on: a, c-g, McVaiigh 26100. MICH;
b. Andcison tt- Aiulerson 5HH1 . DL'KE.)

Large herb, shrub, or treclet to 5 m tall; stems strigose to tomentulose when
young, soon glabrous. Vesture of all vegetative parts of subsessile, straight to crisped,

reddish brown hairs 0.2-0.8 mmlong. Laminas of the larger leaves 5-13.5 cm long,

2-7.3 cm wide, narrowly to broadly elliptic, ovate, oblanceolate, or rhombic, apex
apiculate or rarely acute, base attenuate and often briefly decurrent, glabrous, second-

ary veins prominulous or barely so abaxially; margin entire; petioles 1.5-5 cm long,

sparsely strigose to glabrescent; glands a pair borne at the base of the lamina (if base

decurrent, gland superficially appearing as borne on the petiole), often at the apex
of a tooth of laminar tissue, sometimes on the margin just above the laminar base.
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or sometimes one gland at the laminar base and the other at the apex of the petiole,

sometimes with 1-2 additional smaller glands on the margin near the base, rarely with

only 1 gland, each gland 0.6-1.3 mmin diameter, disklike and prominent, or peglike

and up to 1.5 mmlong; stipules 2-3.5 (-4.5) mmlong, 0.5-1 (-1.5) mmlong, linear

or narrowly triangular, glabrous, the margin commonly ciliate. Inflorescence a dense

terminal raceme or a panicle, the axes tomentulose, sparsely so in age; peduncles

6-11 mmlong, pedicels 6-12 mmlong, both tomentulose, peduncles (0.5-) 0.6-1

(-1.6) times as long as pedicels; bracts (3-) 4-6.7 mmlong, 0.5-0.8 mmwide, linear,

bracteoles 2-4 mmlong, 0.3-0.5 mmwide, linear, bracts and bracteoles glabrous;

bracteoles borne in the distal 1/3-1/2 of the peduncle, mostly subopposite or some-

times up to 1 mmapart. Sepals 4.2-5.5 mmlong, 2-2.5 mmwide, eUiptical or narrowly

so or sometimes oblong, glabrous, margin entire; glands absent. Petals persistent,

yellow, the claw often suffused with red, sometimes also the limb in age, the central

vein often green, glabrous, margin denticulate; lateral petals: claw 1.8-2.5 mmlong,

0.5-0.7 mmwide, limb 11-15.5 mmlong, 6-9 mmwide, elliptical to lanceolate, apex

subacute, base attenuate; posterior petal: claw 2-3 (-3.5) mmlong, 1-1.5 mmwide,

limb 11.5-15.5 mmlong, 7-9 mmwide, ovate or broadly eUiptical, apex subacute, base

attenuate. Stamens of unequal length; filament opposite anterior sepal 4.3-5.5 mm
long, filaments opposite anterior-lateral petals 3.5-4.3 mmlong, filaments opposite

anterior-lateral sepals 3.8-5 mmlong, filaments opposite posterior-lateral petals 3-4

mmlong, filaments opposite posterior4ateral sepals 4-5.2 mmlong, filament opposite

posterior petal 3-3.5 mmlong; anthers (2-) 2.5-3.5 mmlong. Ovary glabrous; styles

5.2-6 mmlong. Coccus 3.1-3.6 mmlong, 2.4-3 mmin diameter, glabrous; areole

2.5-2.7 mmlong, 2-2.3 mmwide; outer cotyledon 2.3-2.5 mmlong, inner cotyledon

1.8-2 mmlong. Chromosome number unknown.

Phenology. Collected in flower from November through April, in fruit from Janu-

ary through April.

Distribution (Fig. 35). Mexico (Colima, Jalisco, Mexico, Michoacan, Morelos);

mostly in wet or humid places in forests dominated by pines, oaks, and firs, also at

roadside;] 360-2800 m.

Represeniauve Specimens. Mexico. Colima: Mpio. Comala, fraccionamiento 5 km antes de llegar a

San Antonio carr. Queseria-San Anioniix Acevedo R. & Lopez 1153 (lEB, MICH, TEX, WIS, XAL);Vol-

can de Colima, Zcpedu R. s.n. (IBUG).

—

Jaiisco: Wslopes of Sierra de San Sebastian, 15-30 km (strt line)

N of Mascota, rd to San Sebastian, Anderson & Anderson 5962 (ENCB, MICH, SD); Sierra de Minatlan

above Haceradero [aserradero?], Boutin & Kimnach 2960 (CAS, MEXU); Km33 sobre la brecha a Talpa

de AUende, entrando por la carr. Puerto Vallarta-El Tuito, Campos V. 4531 (MEXU, TEX); Mpio. Atengo,

Vereda de Tacota a Rancho Viejo, Chdzaro B. et ai 6874 (lEB, MICH, TEX, XAL): Mpio. San Sebastian,

23.6 km from San Sebastian on rd to Talpa, Cowan 4760 (NY, TEX); Estacion de Micro-ondas, Volcan de

Fuego, Diaz L. 3125 (CAS, ENCB, CUADA); Mpio. Autian, 16-17 km al SSE de Autlan, 4-5 km al S de

Ahuacapan, Zacahuautla, 19°37'43"N 104°19'00"W, Guzman & Lopez 629 (MEXUWIS. ZEA): Mpio.

Venustiano Carranza, Cerro Viejo subida por Apango, Hiierta et al. 216 (MICH, TEX, XAL): 1 ..5-3 km al

E de la Est. Biol. "Las Joyas," camino al Cerro El Almeal, 1 9°34-35'N, 104° 1 6' W. Judziewicz & Cochrane

4845 (IBUG, MEXU,WIS, ZEA); 12-15 km (strt line) SWof Bolanos, near summits along "Camino Viejo"

to Berberia, McVaugh 25894 (MICH); foothils of Sierra de Manantlan, along rd to summit-pass, 16-22 km

5 of El Chante, McVaugh 26100 (MICH); from San Sebastian to Real Alto, Mexia 1637-a (A, CAS, GH,

MICH, MO, UC, US): Km36 de la carrctera a Las Minas dc Cuale, la cual comienza aproximadamente a

7-9 km al Wde El Tuito, Panero 2866 (TEX): Mpio. Guzman, faldas del Nevado de Colima. Perez A. 30

(IBUG); Mpio. Toliman. 7-9 km al Wde Los Sauces, camino a Terreros. El Terrero, Vazquez & Guzman

4154 (WIS, ZEA).~Mexico: Mpio. Vallc de Bravo, 3 mi NE of Temascaltepec, Dunn & Dunn 18965

(ENCB, NY): Rancho San Lorenzo, near town of Valle de Bravo, GUly 2 (MICH, NY); Nanchititla, Temas-

caltepec, Hinton 7364 (BM, F, MEXU,NY, S, US); Canada de Nanchititla, Matuda 38268 (LL, MEXU):
6 km E of Nanchititla, 30 km SWofTejupilco, 18°50'N, 100°45'W,A^e/// 5365 (MEXU, MICH, MO); Mpio.

Tejupilco, Ocotepec, Rzedowski 25296 (DS. ENCB, LL, MICH); ca. 15.5 mi N ofTejupilco, ca. 3.5 mi S

of Temascaltepec on Hwy 134 toToluca. 19°02'N. 100°03'W, Woodruff 271 (E MO, TEX).—Michoacan:
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110° lOO"'

30'

20'

A G. calliantha

• G. grandiflora

110'^ 100'=

EIG. 33. Dislribution of Galp/iliiiia ctilliantlia and (/. i^rcindijlora.

mountains Wof Aguililla, rd k) Aserradcro Dos Aguas, Anderson A- Anderson 5HHI (DUKE. ENCB,
MBM,MICH, SD); Los Cantilcs, cair. Morclia. CedUlo T. 974 (ENCB, LL, MEXU, MO): Mpio. Coalcoman.
20.9 km al Wde Coalcoman hacia CiKihuayana, Cowan 4910 (MICH, TEX); Mpio. Uruapan, Presa Cupa-
tit/io, Km8^) dc- la cai r. Uruapan -Playa Azul, dcsviacion a Matarguanin, Fernandez N. 4939 (ENCB. lEB.

MICH): Mpio. Jiquilpan, Gareia R. H2> (WIS): Mpio. Zitacuaro, Zitacuaro-Lomas, Hinton et al. I.U35

(BM. DS, F, GH, MEXU. MICI L NY. UC, US): Mpio. Uruapan, Tanci'taro, Hinion ei al. 15684 (GH, LL.

NY. TEX, US): S-t'acing slopes of mts between Rio del Salto and La Polvilla. 18 mi E of Morelia, King &
Sodcrstrom 5098 (MEXU, MICH. NY, TEX, UC. US): 3-4 km al N de Tacambaro. Kislder I5H (MEXLJ.
MO): Mpio. Zacapu. 3 km al S de Las Canoas. Martinez. L. 623 (ENCB, IBUG. lEB. MEXU): Mpio.

Ziracuarctiro. 2 km al NE de San Andres Coru. Martinez I- 967 (ENCB, lEB, XAL): Mpio. Zinapecuaro,

cerca de Santa Cruz, Santos M. 1205 (CHAPA, ENCB, IBUG, lEB, MEXU): 3 km de la entrada a Tin-

gambato.carr. a Huctamo. Torres & Ramirez 13762 (ENCB. lEB. MEXU.MICH).—MoR[iLos:Tepo/tlan.

Raray 1291 (ENCB, MEXU. MICH); above Cuernavaca, Pringle 8036 (A, BM, BR, C, R G, GH, GOET,
L, MEXU, MO, NY, S, VC, US, W).

Galphimia grandiflora is named for its unusually large petals; at maturity, the

limbs are up to 15.5 mmlong and 9 mmwide. The laminas bear large, prominent to

peglike glands at or near the base. This showy and attractive species is a common
large herb or shrub, or even treelet, of western Mexico, and often has been confused

with other partly sympatric species with persistent petals. Its leaves are similar to

those G. floribiinda. which is easily distinguished by its nearly to entirely glabrous

inflorescences. Galphimia multicaidis differs in its very short petioles (mostly 3-8 mm
long) and G. panicidata in having the leaf glands borne at the middle of the petiole.

Small (1910) included G. grandiflora in his broad circumscription of Thryallis

glaiica.
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26. Galphimia floribunda C. Anderson, sp. nov.— Type: Mexico. Sonora: Sierra La

Chuna, Rio Mayo, 27 Feb 1935, Gentry 1372 (holotype: MICH!; isotypes: A!

ECON! K! MEXU! MO! S! UC!). Fig. 36

Frutex. Laminae foliorum majorum 6-14.5 cm longae, 2.7-9 cm latae, ellipticae

vel ovatae vel rhombicae, glabrae, margine integra, glandulis 0.5-1.5 mmdiametro,

sessilibus vel pedicellatis; petioli 2.4-6.5 cm longi. Inflorescentia paniculata, axibus

glabris. Petala persistentia; petala lateralia ungue (1.3-) 1.5-2.2 mmlongo, limbo 7.5-

10 mmlongo, 4-6 mmlato, elliptico vel lanceolato; petalum posticum ungue 2.2-3.3

mmlongo, limbo 8.5-12 mmlongo, 6-8 mmlato, late elliptico vel ovato. Antherae

2.4-3.5 (-3.8) mmlongae. Ovarium glabrum; styli 4.5-5.7 mmlongi. Coccus ca. 3.8

mmlongus, glaber.

Shrub to 4 m; plants entirely glabrous or with sparsely scattered hairs in the

inflorescence; hairs 0.1-0.5 mmlong, subsessile, straight or Wcivy to crisped, reddish.

Laminas of the larger leaves 6-14.5 cm long, 2.7-9 cm wide, elliptical to ovate or

rhombic, the larger leaves very broadly so, apex apiculate or acute, base attenuate,

glabrous, secondary veins prominent abaxially; petioles 2.4-6.5 cm long, glabrous;

glands a pair borne at base of blade or apex of petiole, each gland 0.5-1.5 mmin

diameter, disklike and prominent, or peglike and up to 1 mmlong; stipules 1.5-3.3

(^) mmlong, 0.8-1.5 mmwide, glabrous. Inflorescence a large panicle composed

of racemes, the axes glabrous or with a few scattered hairs; peduncles (4-) 5-1

1

mmlong, pedicels 4-8 (-12.5) mmlong, peduncles 0.6-1.8 times as long as pedicels,

both glabrous or with a few scattered hairs; bracts (1.7-) 2.5-4.5 (-6.2) mmlong,

0.5-1 mmwide, linear to narrowly triangular, bracteoles 1.5-3.3 mmlong, 0.5-0.7

mmwide, linear or sometimes narrowly triangular, bracts and bracteoles glabrous

or sometimes with scattered hairs along the margin; bracteoles borne in the distal

1/4-1/2 of the peduncle, subopposite or up to 1.5 mmapart, the more distal inserted

0.7-4.5 mmbelow the apex of the peduncle. Sepals 3.5-5 mmlong, 1 .5-2.2 mmwide,

elliptical to oblong, glabrous, margin entire; glands absent. Petals persistent, unequal,

yellow, glabrous, margin finely denticulate; lateral petals: claw (1.3-) 1.5-2.2 mmlong,

0.5-0.8 mmwide, limb 7.5-10 mmlong, 4-6 mmwide, elliptical to lanceolate, apex

subacute, base attenuate; posterior petal: claw 2.2-3.3 mmlong, 0.8-1 mmwide, limb

8.5-12 mmlong, 6-8 mmwide, broadly elliptical to ovate, apex obtuse, base attenuate.

Stamens of unequal length; filament opposite anterior sepal (3.5-) 4.1-5.5 mmlong,

filaments opposite anterior-lateral petals 3.5-4.3 (-4.7) mmlong, filaments opposite

anterior-lateral sepals 3.5^.5 (-5.2) mmlong, filaments opposite posterior-lateral

petals 2.7-4.2 mmlong, filaments opposite posterior-lateral sepals 3-4.2 (-5.3) mm
long, filament opposite posterior petal (1.7-) 2.2-2.7 (-3.5) mmlong; anthers 2.4-3.5

(-3.8) mmlong. Ovary glabrous; styles 4.5-5.7 mmlong. Coccus ca. 3.8 mmlong, 2.2

mmin diameter, glabrous; areole ca. 3 mmlong, ca. 2.1 mmwide; outer cotyledon ca.

2.5 mmlong, inner cotyledon ca. 1.7 mmlong. Chromosome number: n=6 (Seavey

1975, as ^'G. glaiica").

Phenology. Collected in flower from late December through June (one collection

from September, Urbina s.n. MEXU-16562), in fruit from January through June.

Distribution (Fig. 30). Mexico (Sonora, Chihuahua, Sinaloa, Nayarit, Durango,

Jalisco); on dry slopes in deciduous forest, oak forest, and pine-oak forest;

500-1300 m.

Represkntativk Speciml-ns. Mexico. Chihuahua: Mpio. Batopilas. barranca de Batopilas, vie. of

Arroyo San Fernando, Wof La Bufa, Bye 3580 (TEX); Cumbres de Loreto, 26°50'N 107°35'W, Hewitt

268 (GH); Ri'o Batopilas bridge, 1.5 mi E of La Bufa, Kiinnach 904 (UC MEXU); Rio Urique Canyon,
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FIG. 36. GaiphiDiia fiorihiiiida. ;i. Flowering branch, b. Detached large leal. c. Base of lamina, d. Open-
ing flower, borne on pedicel and peduncle, with portion of inflorescence axis. e. Lateral petal, f. Posterior
petal, g. Androecium laid out, abaxial view, the stamen at left opposite posterior petal, h. Gynoecium.
i. Cocci, adaxial view (above) and hileral view (below), j. Embryo. Scale bar: a. b. 4 cm; c. e. f, S mm:
d, 5.7 mm; g, i, 4 mm; h, j, 2.7 mm. (Ba.sed on: a, i, j. Palmer 284 in 1 890, US; b, c, Rose 13095, US; d-h, Rcina

(I yZ-.US', MICH.)



2007 C. ANDERSON:GALPHIMIA 79

Pennington 111 (TEX).— Durango: Mexico hwy 40, 6.8 mi E of El Palmilo, ca. 53 mi E of Concordia,

Breedlove 4254 (DS, DUKE, MICH); near Chacala. Goldman 326 (GH, NY, US); Mpio. Sianori, Gonzalez

Onega 5379 (DS, K, MEXUUS); San Ramon, Palmer 101 in 1906 (CM, E GH, K, MO. NY. UC, US).—

Jalisco: rd from Tequila to micro-ondas on Volcan Tequila (Montana Azul), Daniel 4791 (CAS, DUKE,

MICH, NY); Mpio. Ixtlahuacan del Rio, 30 km al N dc Ixllahuacan del Rio, ejido Pitallitos, Flores M.

549 (IBUG, MEXU); Mpio. Mascota, Ccrro de la Barranca, Gonzalez T. 36 (ENCB, MICH).—Nayarit:

en la base del Cerro Sanganguey, a 20 km al SE de Tepic, 21°28'N, 104°43'W, Tetlez V. 10398 (MEXU,

MO).—Sfnaloa: Mpio. Rosario, 4.9 mi E of Santa Lucia, ca. 23 mi E of Concordia on Mexico 40, Breedlove

1663 (DS, DUKE, MICH): Mpio. San Ignacio, Balboa, San Javier, Gonzalez Ortega 5094 (MEXU, US);

Mpio. Cosala, La Copetona, arriba de Guadelupe de Los Reyes, Tenorio L. 8358 (MEXU, MICH); Mpio.

Concordia, carr. Mazatlan-Durango enlre Km240 al 256. entre Ojo de Agua y la Guayamera, Vega 3617

(GUADA, MEXU).—Sonora: 5.1 mi E of Santa Rosa on old road to Yecora. Goldberg 76-155 (ENCB);

Sierra de los Alamos, Palmer 284 in 1890 (GH, MICH, NY, US); Mpio. Yecora, Arroyo del Pilladilo,near

Tcpoca, 28°26'20"N, I09°15'30 "W, Reina 97-338 (MICH); vicinity of Alamos, Sierra de Alamos, Rose 12794,

13095 (NY, US).

Galphimia floribunda is a handsome shrub named for its unusuaUy large, distally

often nodding inflorescences, which are glabrous or have very few scattered hairs

even in the youngest parts. In most species (except G. glandulosa and G. sessilifolia)

the inflorescence axes are pubescent, the immature portions often densely so; the

absence of such vesture readily separates G. floribunda from G. grandiflora and G
paniculata, two other species with persistent petals with which it is sympatric in the

southern part of its range. In Gfloribunda the leaf glands are borne at the base of the

lamina, often at the apex of a tooth (Fig. 36c) in larger leaves. Galphimia grandiflora

may have similar leaf glands, but those of Gpaniculata are placed at the middle of

the petiole.

Excluded Names

Galphimia sect. Cosmogalphimia Nied., Arbeiten Bot. Inst. Konigl. Lyceum Hosia-

num Braunsberg 5: 23. 1914.—Not vahdly published (ICBN Art. 22.2).

Galphimia pubescens (Adr. Juss.) Herter, Fl. illustr. Uruguay 14(11): 491. 1956.—Not

validly published (ICBN Art. 33.3).

Galphimia cauca Spreng., Syst. veg. 2: 385. 1825. = Caucanthus edulis Forssk.

Galphimia chrysophylla (H. B. K.) Spreng., Syst. veg. 2: 385. 1825. = Byrsonima

chrysophylla H. B. K.

Galphimia longifolia H. B. K., Nov gen. sp. 5: 173. 1822 ["1821"]. = Lophanthera

longifolia (H. B. K.) Griseb.

Galphimia mollis H. B. K., Nov. gen. sp. 5: 173. 1822 ["1821"]. = Tetrapterys cotoneaster

Adr. Juss.

Thryallis hirsuta Sesse & Mocino, Fl. mex. 119. 1894; ed. 2, 109. 1894.—The Sesse &
Mocino herbarium (at MA) does not include a collection labeled with this

name. Most likely, the description was based on a specimen of Echinopterys

eglandulosa (Adr. Juss.) Small (W. R. Anderson, pers. comm.).
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APPENDIX

Species of Gai-Phimia Occurring in Mexico, Listed by State

Aguascalientes: G. glauca

Baja California Sur: G. angustifolia

Chiapas: G. speciosa

Chihuahua: G.floribunda, G. vestita.

Coahuila: G. angustifolia

Colima: G. grandifiora, G. langlassei, G. monlana, G. luberculata

Durango: G. angustifolia, G.floribunda, G. monlana

Guanajuato: G. glauca, G. multicaulis

Guerrero: G. calUantha, G. glanduUxsa, G. hirsula, G. langlassei, G. mirandae, G. numtana, G. paniculata,

G. radialis, G. tuherculata

Hidalgo: G. glauca. G. gracilis

Jalisco: G. floribunda. G. glauca. G. grandifiora. G. langlassei. G. mexiae, G. monlana, G. multicaulis, G.

paniculata, G. luberculata

Mexico: G. glandulosa, G. grandifiora. G. multu-aulis. G. paniculata

Michoacan: G. glandulosa, G. grandifiora, G. langlassei, G. monlana, G. multicaulis, G. paniculata

Morelos: G. grandifiora, G. paniculata

Nayarit: G.floribunda, G. mexiae, G. montana, G. paniculata, G. luberculata, G. vesUla
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Nuevc) Leon: G. aDi^iistifolia. G. ijjauca

Oaxaca: G. cirenicola, G. cuUianiha. G. ek'i^ans. G. niiiliicaiilis, G. oaxacana, G. paniculata. G. sessilifolia.

G. specinsa

Puebia: G. ^nicili.s. G. luirandde. G. [xiiucukKa, G. speciosa

Querctaro: G. gluuca, G. i^mcilis

San I.iiis Polosi: G. angiistifolia, G. glciiica, G. gracilis

Sinaloa: G. aiigiisti folia, G.floribunda, G. gkmdiilosa. G. niniUana, G. liiherciilala, G. vestita

Sonora: G. anguslifhlia. G. florihitnda, G. vcslita

Tamaulipas; G. angiistijolia. G. glauca. G. gracilis

Veracruz: G. gracilis, G. speciosa, G. glandulosa (?)

Zacatecas: Gglaiica, G. niontana, G. panicidaia


