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ABSTRACT.  The genus Psychopterys W. R. Anderson & S. Corso is proposed to accommodate eight
species of Malpighiaceae of Mexico and Central America that are woody vines with eglandular sepals.
white petals, and butterfly-shaped samaras. The genus is described, its morphology and relationships are
discussed, a distribution map and key to the species are provided, and each species is treated taxonomically,
with nomenclature, a description, notes on phenology and distribution, and citation of specimens studied:
six species are illustrated. Four new combinations are proposed [P, dipholiphylla (Small) W. R. Anderson
& S. Corso, P multiflora (Nied.) W. R. Anderson & S. Corso, P. polycarpa (Brandegee) W. R. Anderson &
S. Corso. and P, rivularis (C. V. Morton & Standl.) W. R. Anderson & S. Corso] and four new species are
described (2 mevaughii W. R. Anderson & S. Corso, P ornata W. R. Anderson & S. Corso, P pardalota W.
R. Anderson & S. Corso, and P, psilocarpa W. R. Anderson & S. Corso).

INTRODUCTION

Several species of Malpighiaccace in Mexico and northern Central America are
set apart from other vines of the region by their eglandular sepals and white petals.
Their butterfly-shaped samaras resemble those of Hiraea Jacq. and several of the
genera segregated from Mascagnia (Bertero ex DC.) Colla by Anderson (2006). For
the last 70 years these plants have been treated as species of Mascagnia, but recently
published phylogenetic trees based primarily on molecular sequences (Cameron et
al. 2001; Davis et al. 2001, 2002) have placed the group in a clade with Hiraea and
three other genera, far from Mascagnia as restricted by Anderson (2006). The distinc-
tive morphology of the species in question makes it impossible to assign them to any
of the published genera of the Hiraea clade. In this paper we propose a new genus,
Psychopterys, to accommodate these white-flowered vines and provide a taxonomic
treatment of all the known species.

TAXONOMIC HISTORY, SYSTEMATIC POSITION,
AND MORPHOLOGY OF PSYCHOPTERYS

Psychopterys is a genus of cight species, occurring in Mexico, Guatemala, and
Belize (Fig. 1). In 1910 Small described the first species of Psychopterys as Hiraea
dipholiphylla, and in 1924 Brandegee described the second as Mascagnia polycarpa.
Niedenzu described a single flowering specimen of Psychopterys as Lasiocarpus
multiflorus in 1926. Lasiocarpus Liebm. is a Mexican genus of trees and shrubs with
yellow petals and bristly fruits unlike those of any hiracoid genus. Niedenzu probably
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FIG. 1. Distribution of the species of Psychopterys.

assigned his specimen to Lasiocarpus because both Lasiocarpus and Psychopierys
have eglandular sepals and nearly or quite radial corollas. In his 1928 treatment of
the Malpighiaceae for Das Pflanzenreich Niedenzu did not mention Mascagnia
polycarpa. He quoted the protologue of Hiraca dipholiphylla at the end of Hiraea
(p. 144) under “Species incertac mihi non visae™ [Uncertain species not seen by me]
with the added note, “Num revera Hiraea?” [Surely not really IHiraca?]. In 1937
Bullock transterred H. dipholiphylla to Mascagnia. and in 1940 Morton and Standley
described a fourth species of Psychopierys, as Mascagnia rivularis (Standley 1940).
Since then, botanists have followed Brandegee, Bullock, Morton, and Standley in
using the generic name Mascagnia for these plants.

In the phylogenetic trees for Malpighiaceae that have been published in recent
years (Cameron et al. 2001; Davis et al. 2001, 2002), the genus Psychopterys [repre-
sented by Mascagnia dipholipliylla (Small) Bullock] was placed consistently in a
clade with Adelphia W. R. Anderson [represented by Mascagnia hippocrateoides (Tri-
ana & Planch.) Nied.|, Excentradenia W. R. Anderson, Hiraea, and Lophopterys Adr.
Juss. In Davis et al. (2002) that clade had 79% bootstrap support. Recently acquired
and still unpublished data of C. Davis and W. R. Anderson continue to place those
five genera together in what we are calling the Hiraea clade, with 75% bootstrap sup-
port (Fig. 2). For the purpose of this discussion we shall assume that Psychopierys is
correctly placed in the Hiraea clade.

‘The plants of the Hiraea clade are all neotropical. They are mostly woody vines,
they have short sepals that leave the petals exposed in bud. and most species have
butterfly-shaped samaras (highly modified in Lophopterys; Anderson & Davis 2001)
with many fine parallel veins in the chartaceous lateral wings. The same can be said,
however, for other genera not in the Hiraea clade, such as Amorimia W. R. Anderson
and Carolus W. R. Anderson (Anderson 2006). so these characters are probably all
symplesiomorphic in the Hiraea clade. The stipules are not informative, because both
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FIG. 2. Phylogenetic tree for the Hiraea clade. The parsimony tree shown here is extracted from a
larger phylogenetic analysis of Malpighiaceae using combined DNA sequences from plastid matK, ndhf,
and rbcL, nuclear PHYC, and morphology (C. Davis and W. R. Anderson, unpublished data). Bootstrap
values are given above branches.

interpetiolar and epipetiolar stipules occur in this clade. The leaf glands are useful in
the sense that, if they are present on the lamina, they are marginal; however, it is not
yet clear whether that condition is derived in this clade or inherited from an ancestor
with marginal glands. In short, there is no morphological character that we can cite
as a certain synapomorphy demarcating the Hiraea clade.

On the other hand, Psychopterys is quite distinct from the other genera of the
Hiraea clade (and from all other neotropical clades as well). The easiest way to make
that comparison is with a couplet:

. Corolla nearly radial: petals pure white, mostly strongly reflexed in anthesis (rarely only spread-
ing): connective of anthers flat and narrowly linear, hardly or not at all swollen abaxially, prob-
ably concolorous with locules; carpels connate their whole length in ovary: styles slender: stigmas
terminal or very slightly internal; cotyledons in embryo both straight or one bent slightly back
distally. Psychopterys
. Corolla strongly bilateral; petals yellow or yellow and red, spreading (never reflexed) in anthesis:
connective of anthers abaxially broad and swollen, and often glandular-discolored: carpels distinct
in ovary or nearly so: styles stout: stigmas on internal angle of style apex: cotyledons in embryo
(one or, usually, both) folded strongly back on themselves distally.
Adelphia, Excentradenia, Hiraea, Lophopterys

In terms of recognition in the field in Mexico and northern Central America,
Psychopterys is distinctive because of its pure white petals that are usually strongly
reflexed, its completely eglandular calyx, its nearly radial flowers, and its sessile
pedicels. Most Malpighiaceae in that area have the petals yellow, pink, violet, or a
combination of white and pink or white and violet. In the rare cases of other genera
(Malpighia L. or Mascagnia) in which the petals may be reported as “white™ (prob-
ably due to fading in age), the lateral four sepals will almost always bear 6-8 abaxial
glands, the corolla will be strongly bilateral, the petals will be spreading, not reflexed,
and the pedicels will be pedunculate.

The usually fragrant white flowers of Psychopterys are probably pollinated by
some insect that collects pollen from the large spreading anthers; there is no other
obvious reward for a pollinator.

The pollen of Psychopterys is different from that in the other four genera of
the Hiraea clade, paralleling the macromorphological differences summarized in
the couplet above. In Adelphia, Excentradenia, Hiraea, and Lophopterys the pollen
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grains have both cctoapertures (colpi and rugae in the terminology of Lowrie, 1982)
and endoapertures (ora, usually associated with some of the ectoapertures) (Low-
rie 1982; Anderson & Davis 2001). In Psychopierys, the pollen has 6 (-8?) ora but
completely lacks ectoapertures (Fig. 3). Lowrie (1982, p. 66) called this pollen type
aspidopteroid because he found it mostly in the Old World genera Aspidopterys Adr.
Juss., Caucanthus Forssk., Hiptage Gaertn., Triaspis Burch., and Tristellateia Thouars:
to that list can be added the Malagasy genus Rhiynchophora Arénes (Anderson 2001).
Lowrie considered the pollen of Psychopterys (represented in his study by Mascagnia
dipholiphylla) to be so anomalous that he advocated the exclusion of that species
from Mascagnia, even in the broadest sense (p. 125). We certainly agree with Lowric
that Psychopterys is misplaced in Mascagnia, but it does not follow that the aspido-
pteroid pollen type evolved only once. If the genera in which Lowrie and Anderson
found such pollen are mapped onto the tree in Davis et al. (2002), they occur in four
clades: Aspidopterys. Caucanthus, Rhynchophora. and Triaspis in the Malpighia clade;
Hiptage in the Hiptage clade; Psychopterys |as Mascagnia dipholiphylla] in the Hiraea
clade; and Tristellateia in the Bunchosia clade. Apparently ectoapertures have been
lost repeatedly in wing-fruited clades with globally symmetrical pollen.

Psychopterys is thus a highly derived genus embedded in the Hiraea clade. but
with little similarity to the other genera of that clade except for its butterfly-shaped
samaras. The name of the genus refers to those samaras with their two distinet lateral
wings: it comes from the Greek words for butterfly (psyche) and wing (pteryx). The
name is intentionally spelled -pterys, not -pteryx, to make it consistent with the names
of many other wing-fruited genera of Malpighiaceae.

TAXONOMY

Psychopterys W. R. Anderson & S. Corso, gen. nov.—Type: Psychopterys dipholi-
phylla (Small) W. R, Anderson & S. Corso.

Lianac lignosac; lamina foliorum plerumque eglandulosa, raro basi in margine
glandulis parvis instructa: petiolus plerumque 2 glandulis in dimidio distali instruc-
tus, interdum cglandulosus; stipulac parvae, basi petioli vel in caule juxta petiolum
portatac, interdum nullae: pedicellus sessilis; sepala omnia eglandulosa; petala alba,
subaequalia, patula vel (plerumque) valde reflexa per anthesin; stamina 10, subaequalia,
filamentis longis gracilibusque, connectivo antherarum plano linearique; carpella in
ovario omnino connata; styli aequales, graciles, stigmate terminali vel subterminali,
parum capitato; samara 2 alis lateralibus distinctis instructa, ala dorsali parva vel
nulla; cotyledones embryonis rectac vel fere rectae.

Woody vines, occasionally described as shrubs or small trees; older stems devel-
oping + raised punctiform lenticels, these sometimes elongating; leaves decussate:
lamina cglandular or rarcly biglandular on margin at very base, the principal lateral
veins 8-12 on cach side; petiole occasionally eglandular but usually bearing 2 glands
between middle and apex. the glands lateral to somewhat adaxial; stipules small,
distinct, borne on petiole at or slightly above base or on stem beside base of petiole.
occasionally absent. Inflorescences axillary and terminal, paniculate with the branch-
es sometimes subtended by much-reduced Ieaves, open and many-flowered, the flow-
ers ultimately borne in pseudoracemes: bracts and bracteoles eglandular; pedicels
sessile. Flowers usually described as fragrant. Sepals all eglandular, leaving petals
exposed in bud, erect or appressed in anthesis. Corolla nearly radially symmetrical,
the petals subequal in size and shape but 1 with the claw wider than the other 4:
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FIG. 3. Pollen of Psychopterys dipholiphylla (Anderson 13819). Scale = S pm.

petals white, glabrous adaxially, glabrous or sericeous abaxially, somewhat concave to
nearly flat, spreading to (usually) strongly reflexed during anthesis, eventually decidu-
ous. Receptacle glabrous on both sides of filaments. Stamens 10; filaments glabrous,
very slender, straight, erect and exserted, longer opposite sepals than opposite petals
or subequal, very briefly connate at base; anthers mostly glabrous but rarely abaxially
sparsely sericeous on connective, alike, elliptical with filament inserted at base, even-
tually deciduous, the connective flat and narrowly linear, hardly or not at all swollen
abaxially. Gynoecium 3-carpellate; carpels all fertile, connate their whole length in
ovary; styles distinct, alike or 1 shorter than the other 2, very slender, of uniform
diameter, the stigma terminal or slightly internal, truncate or slightly capitate. Fruit
dry, breaking apart into butterfly-shaped samaras with lateral wings dominant, the
samaras not subtended by a fleshy disc and lacking a carpophore, separating from a
pyramidal torus 1.2-2.5 mm high, with ovate faces; lateral wings trapezoidal to subel-
liptical, distinct at base and apex, chartaceous with many fine parallel veins; dorsal
wing small to absent, when present distinct from lateral wings at base and apex: nut
spheroidal, the ventral areole ovate to nearly circular. Embryo globose, ellipsoidal, or
tear-shaped, the cotyledons thick and roughly semicircular in cross section, flat where
they fit together or slightly bent around each other lengthwise such that the line of
contact in cross section is curved or sigmoid, nearly equal and straight (i.c., neither
folded upward at base, e.g., Fig. 9) or somewhat unequal with the larger bent slightly
upward distally (e.g., Fig. 4).

KEY TO THE SPECIES OF PSYCHOPTERYS

. Glands on petiole or base of lamina of full-sized leaves all or mostly 1 mm long or longer.
2. Bracts deciduous during anthesis; petals brown-sericcous abaxially; filaments 3.3-4.8 mm long:
styles 4-4.8 mm long; Jalisco, Mexico. 2. P mevaughii
. Bracts persistent during anthesis, persistent or deciduous in fruit: petals glabrous or white-seri-
ceous abaxially; filaments up to 3.5 mm long; styles up to 3.6 mm long; southcastern Mexico,
northeastern Guatemala, and Bel
3. Lamina usually decurrent at base; petiole soon glabrate; leaf glands mostly borne on decur-
rent tissue transitional between lamina and petiole; inflorescence tightly sericeous.
8. P rivularis
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iceous or

3. Lamina cuncate or obtuse and not decurrent at base: petiole persistently
appressed-tomentose or only belatedly glabrescent: leaf glands borne on petiole at or below
basc of lamina: inflorescence velutinous, tomentose, or loosely sericeous.
4. Stems tightly sericeous with strongly appressed silver or whitish hairs: inflorescence axes
with the hairs uniformly white or stramincous; anthers 1.1-1.5 mm long: sepals 1.3-1.5
mm long; tropical deciduous forest. 3. Pomudiiflora
. Stems loosely sericeous with several layers of hairs, originally stramincous with patches
of brown hairs but fading in age: inflorescence axes with a mixture of dark brown and
stramincous hairs, darkest on the largest axcs, lightest on the smallest axes; anthers
0.7-0.8 mm long: sepals 1.6-1.8 mm long; high forest. 3. P pardalota

N

1. Glands on petiole or base of lamina mostly 0.3-0.8 mm long, or glands absent.

3.

o

Samara completely lacking a dorsal wing: hairs on the inflorescence axes uniformly brown:
Guatemala. 7. P. psilocarpa

. Samara with a well-developed dorsal wing: hairs on the inflorescence axes brown, taway.

golden, silver. stramincous, or white, if brown uvsually with @n underlayer of lighter hairs;

Mexico. Guatemala, Belize.

6. Nut of samara bearing many parallel crests and winglets at right angles (o lateral and dorsal

wings. both outside lateral wings and between lateral and dorsal wings: lamina abaxially

rather densely and persistently sericeous to belatedly glabrescent, with the hairs very short

and strongly appressed. 4. P ornata

Nut of samara smooth or nearly so between dorsal and lateral wings, usually smooth

outside lateral wings but rarely bearing a few small crests or winglets: lamina abaxially +

persistently sericeous or nearly to quite glabrate at maturity.

7. Lamina abaxially persistently thinly sericcous or eventually glabrescent: nut of samara

densely white-tomentose, the sinuous hairs + completely hiding epidermis: petals abaxi-

ally sericcous in center of limb: southwestern Mexico (Jalisco to Puebla and western

Oaxaca). L. P dipholiphylla

Lamina abaxially nearly or quite glabrate at maturity: nut of samara sericcous or sub-

sericcous, the straight or sinuous hairs usuvally not dense enough to completely hide

epidermis: petals mostly glabrous, occasionally abaxially sericeous in center of limb:

castern and southeastern Mexico, Guatemala, and Belize.

8. Lamina usually decurrent at base: petiole soon glabrate: leaf glands, when present,
mostly borne on decurrent tissue transitional between lamina and petiole: stipules
borne on stem beside adaxial base of petiole: inflorescence tightly sericeous, the
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hairs golden or silver; dorsal wing of samara with its apex adnate to base of style: tall
evergreen forest. 8. P rivularis
8. Lamina not decurrent at base: petiole persistently sericeous or only belatedly
brescent: leaf glands borne on petiole at or below base of lamina: stipules borne on
petiole at base or above: inflorescence velutinous. tomentose, or subscriceous, the
hairs white, tawny, or stramincous; dorsal wing of samara with its apex not or hardly
adnate (o base of style; matorral and tropical deciduous and subdeciduous forest.
9. Dorsal wing of samara extending all the way around nut to its base: petiole glands
(if present) 0.3-0.5 mm long: pedicels 2.7-3.6 mm long in flower, up to 6 mm long
in fruit: (ilaments 1.5-1.9 mm long: castern Mexico (Tamaulipas. San Luis Potosi,
Querétaro, Veracruz). 6. P polycarpa
Dorsal wing of samara extending down only 1/3-1/2 of nut. then represented by a
ridge or absent: petiole glands (if present) (0.3-) 0.5-1.4 mm long; pedicels 3.5-8
mm long in flower and fruit; filaments (1.7-) 3 mm long: southeastern Mexico
(southeastern Oaxaca and Chiapas) and adjacent Guatemala. 3. P maltiflora

gla-

1. Psychopterys dipholiphylla (Small) W. R. Anderson & S. Corso, comb. nov. Hiraca

dipholiphytla Small, N. Amer. FL. 25: 122, 1910. Muascagnia dipholiphylla
(Small) Bullock, Kew Bull. 1937: 300. 1937.—T'ypr: MExico. Morelos: near
Cuernavaca, 5000 ft. 19 Mar 1899 (V/fr. Pringle 7730 (holotype: GH!: isotypes:
CAS!F! MICH! UC! US!). Fig. 4.

Woody vine; stems persistently sericeous or appressed-tomentose with the hairs

silver or, especially near the nodes. stramincous. eventually glabrescent. Lamina of
larger leaves 7-14.1 em long, 1.6-5.2 cm wide, mostly elliptical but occasionally



2007 ANDERSON & CORSO: PSYCHOPTERYS 119

FIG. 4. Psychopterys dipholiphylla. a. Flowering branch. b. Enlargement of abaxial surface of lamina.
¢. Node and base of leaf. d. Flower bud with pedicel, bracteoles, bract, and portion of inflorescence axis.
¢. Enlarged flower bud. f. Flower. g. Abaxial view of young anther (below) and twisted old anther (above).
h. Gynoecium. i. Distal portion of style and stigma. j. Samara, adaxial view. k. Samara, abaxial view.
1. Samara with one lateral wing cut away, lateral view to show dorsal wing. m. Embryo. Scale bar equiva-
lents: a,4 em: b, 2 mm:c.8§ mm: d, 5 mm:e, 3.3 mm; .5 mm; g, 2 mm: h, 5 mm:i, | mm, j-1,2 cm;m, 8 mm.
(Based on:a-i. Anderson 13819, MICH; j, k, m. Hahn s.n., P; 1, Hinton 7523, NY.)

somewhat ovate or obovate, usually eglandular but occasionally bearing 2 small
glands on margin at base, cuncate to obtuse or rarely rounded (not decurrent) at
base, acute to obtuse and sometimes rounded at apex, adaxially loosely sericeous or
tomentose to soon glabrate or with some hairs persistent on midrib, abaxially densely
to thinly sericeous, the hairs short, straight, evenly distributed, translucent, long-
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persistent or eventually deciduous; petiole 5-17 mm long, tomentose or loosely seri-
ceous with whitish or golden hairs, to glabrescent, bearing 2 glands between middle
and apex with the glands adaxial or somewhat lateral, 0.3-0.8 (-1) mm long, often
protuberant; stipules 0.5-1.2 mm long. bluntly triangular and loosely sericcous but
commonly bearing a dark slender glabrous apical extension up to 0.4 mm long, borne
on adaxial edge of petiole at base or up to 1.5 mm above, persistent, occasionally
absent. Inflorescences with the ultimate pseudoracemes 0.4-4.5 (-7.5) e¢m long and
containing 2-19 flowers, persistently tomentose or looscly sericeous, the hairs mostly
whitish but sometimes with an overlayer of scattered loose brown hairs; bracts and
bracteoles abaxially loosely sericeous to glabrescent, adaxially sparsely sericeous or
glabrous, the bracts 1-1.8 (-2.5) mm long, ovate or triangular. persistent in fruit, the
bracteoles like bracts but shorter (0.5-1.3 mm long) and narrower. persistent or occa-
sionally deciduous; pedicel (3.3-) 4.5-8.7 mm long in flower and fruit, 0.3-0.5 mm in
diameter proximally and 0.7-0.9 mm in diameter distally during anthesis and in fruit.
with vesture like that of inflorescence to somewhat glabrescent in fruit. Sepals 1.3-2
mm long, 0.7-1.3 mm wide. clliptical or slightly ovate or obovate, obtuse to rounded
al apex, abaxially appressed-tomentose with the hairs denser in the center and the
tissue lighter-colored and membranous toward margin, ciliate on margin, adaxially
thinly sericeous. Petals strongly reflexed in anthesis, abaxially silver-sericeous in cen-
ter of limb: claw 0.7-1.7 mm long; limb elliptical or obovate or occasionally slightly
ovate, broadly obtuse 1o rounded at apex, erose or denticulate to dentate, cuneate
or truncate (o auriculate at base, 4.1-5.8 (-6.5) mm long, 2.1-4 mm wide. Filaments
(1.4-) 2-3.5 mm long: anthers 1.2-2.1 mm long, glabrous or occasionally sparsely

sericcous abaxially on connective, the locules often sinuous or twisted in age. Ovary
denscly sericeous, 1.4-2 mm high; styles (2.7-) 3-4.6 mm long, subcqual, L]‘lhl()U\
strongly spreading from base, nearly straight to strongly curved in age, with the very
apex sometimes sharply bent inward (in age?). Samara densely and persistently
white-tomentose or -sericeous on nut with the sinuous hairs so dense as to + com-
pletely hide epidermis, thinly sericcous to glabrescent on wings: lateral wings 13-25
mm wide, (16-) 21-30 mm high, roughly trapezoidal or occasionally subelliptical. the
distal margin coarsely crose to subentire: dorsal wing well developed. (3.5-) 5 (-6.8)
mm wide, 11-16 mm high, undulate at margin with short rounded “teeth. extended
forward at apex. usually extending around nut to base and tapering gradually from
a]u.\ to base, not plo]u.lmg beyond base, the apex not or hardly adnate to base of
5.5 mm in diameter, smooth or slightly reticulate between dorsal and
ind outside lateral wings or rarely bearing several small crests or wing-
lets outside lateral winus radiating [rom the areole, following the veins; ventral arcole
2.5-3.6 mm high. (1.5-) 2.5-3.3 mm wide.

Phenology. Collected w1tll flowers occasionally in November and December,
mostly from January through March, and with fruits from February to May.

Distribution (Fig. 1). Southwestern Mexico from Jalisco to Puebla and western
Oaxaca; open, scasonally dry habitats (matorral, selva baja caducifolia); (570-)
1000-2000 m.

ADDITHONAL SPECIMENS EXAMINED. Mexico. Guerrero: 20 km by road NW of lguala on road 10
Anderson & Anderson 5770 (ENCB, MICI, MO, SD): Caiién de [a Mano Negra 4-8 km N of
Tguala. Anderson & Anderson 5801 (ENCB. MICH. SD): Mpio. Iguala. Caidn de la Mano, 2-5 km W of
Los Amates toward EI Naranjo. narrow canyon with steep walls, Anderson 13819 (CAS, HUMO, IBUG,
LEB, MEXU, MICH, NY): 10.6 mi N of Tguala centro. Freetand & Spetzman 60 (MEXU): Pilcava. 3 km
al NW del pueblo de Cacahuamilpa, camino a Toluca, Martinez S. 79 (CAS, ENCB. MEXU, MO);
Barranca Cacahuamilpa, Miranda 1920 (MEXU), Paray 1897 (ENCB); Achotla, Reko 4934 (US): 12 km

















































