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Abstract

A review of the literature at large and the field photographic record of the senior author of this study indicate that there are
several undescribed species of Aristolochia in Hispaniola (Dominican Republic and Haiti), related to A. bilobata. Here we
show that A. mirandae is a synonym of 4. bilobata and that what appears as 4. bilobata in Marion H. (2011: 76-77) is a new
species here described as Aristolochia adiastola. In addition, two new species, A. bonettiana and A. marioniana, also related
to A. bilobata, are described and illustrated herein.
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Resumen

Una revision extensa de la literatura existente y de los registros fotograficos en campo del primer autor indican que hay
varias especies no descritas de Aristolochia en Hispaniola (la Republica Dominicana y Haiti). Aqui demostramos que A. mi-
randae es un sinénimo de A. bilobata y lo que aparece como A. bilobata en Marién H. (2011:76—77) es una especie nueva
aqui descrita como Aristolochia adiastola. Otras dos especies nuevas de Hispaniola, A. bonettiana y A. marioniana, también
relacionadas con A. bilobata, son aqui descritas ¢ ilustradas.

Palabras clave: Antillas, Aristolochia, Aristolochiaceae, hexandrous, La Espafiola

Introduction

Aristolochia Linnaeus (1753: 960) (Aristolochiaceae) is a genus of ca. 500 species (Mabberley 2017: 72), with many
more species published recently. Aristolochia is particularly diverse in the Neotropics, where more than half of the
species have been reported (Gonzalez 1998, Gonzalez & Pabon-Mora 2018). Plants of this genus bear perhaps the
most bizarre-looking flowers found in nature, such as those in A. glandulosa Kickx (1839: 79), A. ridicula Brown
(1886: 360), A. tricaudata Lemaire (1865: 49), and 4. grandiflora Swartz (1788: 126), the longest flower in the world
(Endress 1996: 233; Bello et al. 2006).

Species of Aristolochia exhibit a number of reproductive strategies that evolved independently in members of
the monocots and eudicots (e.g., thermogenesis, resupination, and trap and deceit pollination: see comments below).
The morphology of the flowers is highly complex (Fig. 1), somewhat resembling a tobacco pipe (thus one of their
common generic names, ‘“Dutchman’s pipe”), with the different parts arranged at a variety of angles. The distal
portion of the flower, called the limb, is expanded and it is the showiest part of the flower, which varies tremendously
within the genus: it is monosymmetric in most species and rarely approaches actinomorphy (e.g., in A. macrophylla
Lamarck (1783: 255)). Many species bear flowers with disagreeable, fetid fragrances that attract carrion flies (personal
observation by the first author, 2017; Mabberley 2017: 72), but the species we will treat here produce flowers with
lemon grass, coconut, or ginger-like fragrances that attract a variety of other flies. Flowers of some species apparently
exhibit thermogenesis (fide Mabberley 2017: 72; also present in several other families; Araceae; e.g., Seymour 2010
and references therein), supposedly to help volatilize their fragrance (e.g., Wang et al. 2014).
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FIGURE 1. Aristolochia adiastola G.A. Romero & E. Fernandez. A. Side view of flower. B. Longitudinal section of flower in side view.
C. Gynostemium. Based on E. Ferndndez 108 (GH).

Flowers of Aristolochia may undergo resupination (as in Orchidaceae and Fabaceae), which, according to Pfeiffer
(1966), occurs when “... the larger, median lobe of the calyx may be abaxial at anthesis (the normal state), or it may
become adaxial by a 180° turn of the supporting axis. It may twist through several revolutions, making a numerical
measure of the degree of resupination in the axis of the flower difficult”. Flowers may also undergo subtle changes in
shape as a function of their sexual status. Those of A. adiastola, which the senior author has been able to observe in
detail, change shape from the female phase (early at anthesis), to their male phase (later the same day; see text below
under A. adiastola G.A. Romero & E. Fernandez).

The flowers of all known species of Aristolochia bear a gynostemium (as in Orchidaceae and Stylidiaceae;
Gonzélez & Stevenson 2000; Sudrez-Baron et al. 2016). Furthermore, the flowers are protogynous: stigmas mature
and wilt before anthers release pollen (Endress 1990, Judd et al. 2008: 347-248). The plants can be self-compatible
or not, but the temporal separation of the female and male function appear to minimize self-fertilization (see data in
Sakai 2002). The flowers of many species use a pollinator-trap mechanism that, again, has evolved multiple times in
flowering plants (e.g., Apocynaceae: Ceropegia Linnaeus (1753: 211); Araceae: Dracunculus Miller (1754) and others;
Moraceae: Ficus Linnaeus (1753: 1059); and Orchidaceae: Cypripedioideae). The pollinators are trapped temporarily
inside using an array of trichomes that point inwards and/or “window panes” around the gynostemium (Brantjes 1980;
Oelschligel et al. 2009). The trichomes that trap the pollinators later wilt, after the anthers mature, and the flies can
escape dusted with pollen. Not all species bear trap flowers: some lack the trichomes that trap the pollinators and in
these cases the flower itself may serve as a substrate to feed the larvae of the pollinator (Sakay 2002). There is no
doubt, however, that many species of Aristolochia employ deceit pollination (e.g., Oelschldgel et al. 2015), which
may favor high rates of diversification (as in Orchidaceae; Cozzolino & Widmer 2005; Givnish et al. 2015; Bogarin
et al. 2016). Besides the ephemeral trichomes that may line part of the limb and the entire tube, the flowers of many
species in Hispaniola bear other more permanent, elaborate trichomes, especially along the margins of the limb (called,
incorrectly, "fimbriae" in Pfeifer 1966).

Fruits of Aristolochia produce lots of relatively small, membranous, often winged seeds that most likely are wind
dispersed, although there are reports of dispersal by ants (Osorio 2010).

In the West Indies, as in the rest of the Americas, vegetative parts of Aristolochia serve as food plants for the larvae
of species of Battus Scopoli (1777: 433) and Parides Hiibner (1819; Papilionidae, Lepidoptera) (e.g., Nufiez Aguila &
Barro Canamero 2011: 33 for the Cuban species). The senior author has documented larvae of Parides gundlachianus
Felder & Felder (1864: 294) feeding on Aristolochia lindeniana Duchartre (1864: 453—454), in the vicinity of Moa and
on A. clementis Alain (1948: 80), in Sardinero, near the city of Santiago. These two Aristolochia species are endemic
to Cuba.
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The papilionid genus Battus is represented by three species in the West Indies: B. polydamas Linnaeus (1758: 460),
with a series of endemic island-specific subspecies; B. devilliersii Godart (1823: 231), from Cuba and the Bahamas;
and B. zetides Munroe (1971: 142), endemic to Hispaniola. Marion (2011: 81) cited Aristolochia bilabiata Linnaeus
(1763: 1361) and A. ophioides Marion (2000: 3-5) as food plants for B. polydamas subsp. polycrates Hopffer (1865:
24), a butterfly endemic to Hispaniola. The first author of this study has photographed larvae of the latter feeding on
A. bilobata Linnaeus (1753: 960), A. brachyura Duchartre (1864: 446), A. schotti Marion (2000: 1), and on one of
the new species described below, A. bonettiana E. Ferndndez & G.A. Romero. Battus devilliersii has been recorded
feeding on A. littoralis Parodi (1878: 155) (Smith ef al. 1994: 164).

In Cuba, the senior author documented adults of Battus devilliersii and B. polydamas subsp. cubensis Dufrane (1946:
102) simultaneously laying eggs on A. glandulosa near Bermejas, Ciénaga de Zapata. Both butterflies were reported
feeding on A. passiflorifolia Richard (1850: 195) near Holguin (F. Bermtidez Hernandez, personal communication
2016).

Historically, Aristolochia has played an important role in ethnobotany. The generic name is derived from the
Greek aristos (apiotog), “best”, and locheia (Aoyein), “delivery”, in reference to its known ancient use in childbirth.
Heinrich ef al. (2009) summarized an extensive list of references providing an account of the use of Aristolochia plant
parts for medicinal uses, some of which are, when used without supervision, reportedly highly deleterious to human
health (see also Dauncey & Larsson 2018: 168—169). According to an ancient manuscript of uses of Aristolochia in
Peru (Ruiz 1805: 52), the stems, after removing the bark, were used by the native Indians to make thick ropes employed
as suspension and handrails in bridges, as well as to tie poles in house construction. Other authors cite the medicinal
use of the root (Pittier 357358, as “Raiz de mato”, for the treatment of ... snake bites and tetanum”; Schnee 1973:
339-340, “Guaco”, as “medicinal”; see also Otero et al. 2000; Giovannini & Howes 2017).

This is the first of a series of articles describing the diversity of Aristolochia in Hispaniola based largely on the
fieldwork of the senior author. His extensive photographic record has been particularly useful. After examining this
evidence, depicting flowers of Aristolochia of Hispaniola and neighboring islands, it appears that there is either a large
range of intraspecific variation and/or many undescribed species. Another possible explanation is natural hybridization:
some of the variation could be typical representatives of hybrid swarms. The senior author recently detected a
population found between the geographical ranges of two of the species described here (Aristolochia adiastola G.A.
Romero & E. Fernandez and 4. marioniana E. Fernandez & G.A. Romero), the plants of which produce flowers
somewhat intermediate between these two species (Fig. 2). However, this possible case of introgressive hybridization
seems to be an isolated event, and all sampled populations of these two species, away from this confluence zone, are
fairly homogeneous, showing no apparent morphological evidence of gene exchange. In addition, a collaborator of the
senior author (Martin Reith) found recently, this time in Haiti, what appears to be a hybrid population that suggests
Aristolochia punctata Lamarck(1783: 253) and A. ehrenbergiana Chamisso (1832: 210) as the putative parents, as
plants of both were found mixed with the hybrids.

We continue exploring ways to explain such wide variation. Two of the authors (E. Fernandez and B. D. Farrell)
currently conduct studies on the role of plant parts of Aristolochia as substrates for different insects. Another group
(B. A. S. de Medeiros et al.) has focused on reconstructing a molecular phylogeny of all the species of Aristolochia
in Hispaniola and possibly other islands in the Greater Antilles, the results of which will be published separately;
preliminary results are presented solely in the context of the species described here (see concluding remarks).

Marién (2011) has been the most recent reference for species of Aristolochia of Hispaniola. A review of this work
and the literature at large, and, again, the photographic record of the senior author, indicates that A. mirandae Marion
(2002: 18-21) is a synonym of A. bilobata and that what appears as A. bilobata in Marion H. (2011: 76-77) is an
undescribed species, which we describe and illustrate next. Here we report the results of studying photographic and
herbarium material previously associated or closely related to with A. bilobata, and we describe three new species.

Taxonomic treatment
Aristolochia adiastola G.A. Romero & E. Fernandez, sp. nov. (Figs. 3, 4)
Aristolochia adiastola differs from A. bilobata by the absence of a constriction between the limb and the tube, the color of the limb (purple

to brown with white spots in the new species versus greenish to yellowish with purple veins in 4. bilobata), the orientation of the
flowers, and their allopatric distribution.
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FIGURE 2. Possible natural hybrids between Aristolochia adiastola G.A. Romero & E. Fernandez and A. marioniana E. Fernandez &
G.A. Romero. Two flowers (Figs. A, B) were found in the eastern-most range of the hybrid population; they present an orientation similar
to A. marioniana, as well as the typical radiated dark pattern on white, whereas the apex of the limb is erect and apiculate as in 4. adiastola.
In one case, medium-length trichomes are also present at the central limb margins (fig. 2A), whereas in the other (Fig. 2B) there are fewer
withered trichomes typical of second to third day flowers that are in the process of senescence. They retain the shape and posture of A4.
adiastola, while exhibiting the radiated dark pattern on white of 4. marioniana. The flowers shown in 2C and 2D also exhibit medium
length conical trichomes along the side central margins of the limb, as in A. marioniana, which has long feather-like trichomes along its
central limb margins.
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= Aristolochia bilobata auct. non Linnaeus, Marion (2011: 76-77).

Type:—DOMINICAN REPUBLIC. Peravia province: Loma Tibisi, Arroyo Salado, about 5 miles N of Bani on El Recodo Road, limestone
hills, 200-300 m; vine, about 5 m long, calyx brown with white stripes radiating from throat, in dense thickets on hillside, quite
common, 22 June 1968, A.H. Liogier 11774 (holotype NY-01507932!; isotypes: GH-00556739!, US-00855830!).

Glabrous lianas to 4 m long. Stem thin and woody at the base to ca. 12.4 mm in diameter; branches green to ca. 1.3
mm in diameter. Petioles 17-21 mm long, with a basal abscission zone; leaf 25-50 x 23—51 mm, membranaceous,
glabrous above, glabrescent below, base rounded, obtuse or cuneate; blade bilobate, albeit variable, lobes recurved,
convergent, to linear, widely divergent, 2549 x 23—-51 mm; venation acrodromous, basal, primary veins 2. Flowers
axillary, solitary; peduncle plus ovary 30-32 mm long; perianth to 20.11-31.70 mm long, slightly curved between the
utricle and the tube, greenish to maroon, external surface puberulous when young and at anthesis, ephemeral later;
utricle obovoid, 8.3—10.0 mm long, 6.6—6.6 mm in diameter; syrinx present, oblique, 1.7—1.8 mm long; tube narrowly
funnelform, slightly bent, 11.6-21.6 mm long, to 2.4 mm proximal diam. and 6.8 mm distal diameter, forming an angle
of ca. 45° with the utricle; limb 1-lobed, ovate to narrowly ovate, 26.4—31.9 mm, forming an angle of ca. 90° with
the tube, apex acute to acuminate, smooth inside. Gynostemium sessile, to 3 mm long; anthers 1.6 mm long. Ovary
11.8-15.1 mm long, costate, twisted or not. Capsule broadly oblong, to ca. 25.1 mm long and 16.6 mm diameter, acute,
each locule with 35-50 seeds. Seeds many, subtriangular, winged, to ca. 5.5 mm high and 4.5 mm wide.

1.0cm

H

FIGURE 3. Aristolochia adiastola G.A. Romero & E. Fernandez. Lateral (A), frontal (B), back (C) and oblique (D) views of flower.
Views of the flower. E. Longitudinal section of flower. F. Cross section of utricle. G. Gynostemium. H. Capsule. Illustration by B. Angell
based on E. Ferndndez 108 (GH).
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FIGURE 4. Aristolochia adiastola G.A. Romero & E. Fernandez. A. Bani, Peravia province, Dominican Republic. B. Jardin Botanico
Nacional, Santo Domingo, Dominican Republic. C. Jardin Botanico Nacional, Santo Domingo. D. Balnerario Mucha Agua. Photographs

by E. Fernandez. No vouchers were prepared.
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Etymology:—From the Greek ddiaoroln, adiastolos, “not separated, confused” (Brown 1954: 228). An
examination of herbarium specimens from A, GH, JBSD, NY, US, and USD (herbarium acronyms cited according
to Thiers, continuously updated), filed under Aristolochia bilobata, as well as a search of images on the Internet
under “Aristolochia bilobata”, revealed a mixture of 4. adiastola, A. bilobata, and several undescribed species. This
confusion can be traced back to the fact that 4. bilobata was thought not to have any close relatives (Rankin and Greuter
1999) and that “while this species was frequently collected without flowers or fruits, it could be readily identified by
the curious bilobate leaves” (Pfeifer 1966). Following these criteria, all plants from Hispaniola bearing bilobate leaves
were at first identified, albeit often incorrectly, as A. bilobata.

As pointed out above, in vivo, Aristolochia adiastola can be easily distinguished from A. bilobata based on
the color and orientation of the flowers (Fig. 4). Regarding orientation, the utricle is always pendant and the tube
horizontal to pendant in A. adiastola; the former is always horizontal, and the latter erect in A. bilobata. Flower buds
of A. adiastola start with the largest medial lobe abaxial (“1” in Pfeifer 1966: figure 2 therein; “a” in Gonzalez 1999:
54, figure 12 therein); a flexure downward and a twist in the peduncle make the ovary and utricle pendant, and a slight
bending upward of the tube relative to the utricle makes the tube horizontal to pendant and the medial lobe of the calyx
adaxial and vertical (Figs. 3, 4). It is not clear whether the “twist” mentioned above always occurs in the peduncle: it
is sometimes evident in the ovary (Fig. 4B, C).

Flowers of his species change shape in function of their development. At anthesis, early in the day, the edges of
the limb are not revolute (Fig. 4B); by noon the edges are conspicuously revolute (Fig. 4A, B, C; in the afternoon, the
edges of the limb bent forward, as the flower becomes senescent.

The white spots on the limb of flowers of the new species vary from inconspicuous, small, to conspicuous,
horizontal to transversal, white spots. Likewise, the density and length of the multicellular trichomes along the basal
margin of the limb also vary considerably (Fig. 3). A collaborator of the senior author recently found a population of
A. adiastola the plants of which bore totally green flowers, with subtle lighter green spots at the base of the limb (Fig.
4D).

The specimen collected by O. P. Swartz at SBT (11433, Ex Ind. Occident., as “Aristolochia bilobata Linn.” [image
seen]) has two deteriorated flowers that yet show somewhat the limb shape of A. adiastola but, according to the senior
author of this contribution, it may be referable to an undescribed species from Haiti. Two other specimens attributed to
Swartz and identified as A. bilobata, one at B (B-W 17050-01 0 [image seen]), with one deteriorated, undeterminable
flower and a fragment of another one in the convolute, based on its size possibly belonging to another species, and one
at S (08-1029 [image seen]) bears leaves only; another one at S [08-1032 [image seen]) bears only leaves and a fruit
(with seeds in the packet).

Field and herbarium diagnostic characters:—/n vivo, at anthesis, utricle pendant, tube horizontal to pendant,
limb erect, purple to brownish red with white spots of variable size, without a constriction, the margins revolute at late
anthesis. Flowers in herbarium specimens may conserve the original color, or the flower color may be cited in the label
and, if mature flowers are present, the limb without constriction is easily discernable. Ultimately, herbarium specimens
of the new species with accurate locality can be easily distinguished from 4. bilobata because of the strictly allopatric
distribution of these two species (Fig. 5).

Iconography:—Marion (2011: 7677, as A. bilobata); Watts (2017: 59, as A. bilobata, flower shown upside
down).

Additional specimens examined:—DOMINICAN REPUBLIC. Peravia Province: Las Caobas, on the road to
San José de Ocoa, 430 m; trailing, 1 m long; flowers atropurpureous, with white stripes, rare; 13 April 1963, J. de Js.
Jiménez 4735 (US 855819). Hainas, scrubby woods, April 1921, J.A. Faris 179 (US 855823). Haina, rocky hilltop,
July 1921, J.A. Faris 291 (US 855824); 8 km N of Galeon (La Ciénaga) on road to Matadero, between Honduras and
Matadero, low muddy place in canyon, 18°24’N, 70°26°W, 1150 ft, 7 May 1981, M. Mejia et al. 13272 (NY 1507923;
US 00855819). La Romana province: Farallon de Cumayasa, en Manigua sobre rocas calcareas, 50 m, trepadora
de 2-3 m de largo; flores pardo-rojizo, 14 November 1975, A.H. Liogier & N. Melo 24215 (JBSD). San Cristobal
Province: Haina, scrubby woods, April 1921, J. 4. Farris 179 (US 855823); Haina, rocky hilltops, July 1921, J. 4.
Farris 291 (US 855824); parte este de la carretera, frente al balneario Mucha Agua, 100 metros antes del primer porton
de seguridad de la hidroeléctrica, 21 November 2018, M. Rodriguez Bobadilla s.n. (UASD). Distrito Nacional: Santo
Domingo, Jardin Botanico Nacional, en bosque, trepadora de 3—4 m de largo; flores pardo obscuro, 27 October 1976,
A.H. Liogier 25756 (JBSD); same locality, 25 May 2017, E. Ferndndez 108 (GH, in spirits).
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FIGURE 5. Distribution map of four species of Aristolochia in Hispaniola. [[1] 4. adiastola G.A. Romero & E. Fernandez; [+] 4. bilobata

L.; [*] Aristolochia bonnetiana E. Fernandez & G.A.Romero; [ ¥ | A. marioniana E. Fernandez & G.A. Romero. Map prepared by W.
Cetzal Ix based on geographical data provided by the authors.

Aristolochya bilobata Linnaeus (1753: 960) (Figs. 6, 7)

= Tropexa biloba Rafinesque (1838: 98).

= Howardia bilobata (Linnaeus) Klotzsch (1859: 619).

Type:—"Aristolochia longa, scandens, foliis, ferri equini effigie” in Plumier, Descr. P1. Amer.: t. 106. 1693 (lectotype, designated by
Rankin and Greuter (1999); epitype, designated by Rankin and Greuter (1999). HAITI. Vicinity of St Raphael, Département du Nord,
flowers purple veined on whitish, vining on shrubs, arid foot hills, ca. 350 m, 3 December 1925, E. C. Leonard 7686 (epitype GH
00273119!; isoepitype NY 00335793!).

= Aristolochia mirandae L. Marion (2003: 18).

Type:—DOMINICAN REPUBLIC. Santiago Rodriguez province: km 7 de la carretera Santiago-Janico, bosque de transicion, de seco a
himedo, a 150 m de la Cafeteria El Principe, a mano izq. de terraplén. Traida y cultivada por el Dr. R. M. Miranda Matos el 2 de
junio del 2001. Colectada bajo cultivo, 31 December 2001 (fl., ft.), F. Jiménez & A. Veloz 33824 (holotype JBSD 102656!; isotype

B, not seen), syn. nov.

Field and herbarium diagnostic characters:—/n vivo, at anthesis, utricle slightly erect to slightly pendant, mostly
horizontal, tube always erect, limb erect, spatulate, acute, apiculate, to slightly emarginate, greenish to yellowish
with or without brownish veins, with a constriction between the tube and the limb, the margin along the constriction
strongly revolute, with translucent cells at the base. Flowers in herbarium specimens may conserve remains of the
original color, or the flower color may be cited in the label; if mature flowers were pressed the constriction between
the tube and the limb and the bent ovary should be easily discernable (see note below). Regardless, and as pointed out
above, herbarium specimens of 4. bilobata can be easily distinguished from those of 4. adiastola based on their strictly
allopatric distribution (Fig. 4).
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FIGURE 6. Aristolochya bilobata L. A. Leaf and resupinated flower. Lateral (B), Frontal (C), and back (D) view of flower. E. Longitudinal
section of flower. F. Cross section of utricle. G. Gynostemium. H. Capsule. Illustration by B. Angell based on E. Fernandez 109 (GH).

Iconography:—Plumier (1693: tab. 106); Rankin and Greuter (1999); Marion (2003, as 4. mirandae); Mariéon
(2011: 79, as A. mirandae); Watts (2017: 25, mature flower shown upside down; 169, flower upside down; 187, image
to be turned 90° counterclockwise).

Additional specimens examined:—DOMINICAN REPUBLIC. Barahona province: El Pefidon, above Las Lavas,
about 25 km NW of Santiago, dry hillside on limestone, 600 m, vine, forming tangles, 2--3 m high, flowers brown
with whitish and yellow spots, 7 May 1968, 4. H. Liogier 11144 (GH, NY 1507946). Monte Cristi Province: Cordillera
Central, Moncioén, at Arroyo Bulla, dry hillside thickets, 200m, 3 July 1929, E. L. Ekman HI13082 (US 855822).
Santiago Rodriguez province: Jaiqui Picado, 20 miles W of Santiago, dry hills, on roadside, vine 3 m long or longer,
flowers brown, 4 May 1968, A. H. Liogier 11089 (GH, NY 1507934, US 855826); about 20 miles E of Santiago
Rodriguez, in tickets on limestone rocks, 100 m, vine about 2 m long, flowers brown with whitish spots, 24 October
1968, A. H. Lioger 13278 (GH, NY 1507927); Jaiqui Picado, 20 miles W of Santiago, in thickets on limestone hills,
300400 m, vine on shrubs, about 2—3 m long, flowers pale brown without, dark brown with lighter areas within, 9
May 1969, A.H. Liogier 15151 (NY 01507930, US 855828); same locality and altitude, in thickets on plateau, vine,
2-3 m long, flowers creamy white, 6 June 1969, 4.H. Liogier 15586 (NY 01507929; US 855829). Moncion, 18 March
2017, E. Fernandez 109 (GH, in spirit). HAITIL. Dépt. du Nord, Vicinity of St. Michel de 1’Atayale, NE of U. West
Indies Co. plantation, arid plain, 350 m, 17 November 1925, E. C. Leonard 7106 (US 855856); Vicinity of St. Michel
de I’ Atayale, north slope of mt. La Cidre, 350 m, on shrub, flower dark purple lines with greenish, 23 November 1925,
E. C. Leonard 7493 (US 855857); vicinity of St. Raphael, on arid foot hills E of village, 350 m, on shrub, flowers
purple veined on whitish, 3 December 1925, E. C. Leonard 7686 (US 855858); Milot, on road between Sans Souci
and Citadelle fort, on west side of cobble stone road, on cliff of limestone rock, 19°59°84”°N, 72°22°63°W, 418 m,
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FIGURE 7. Aristolochya bilobata L. Specimens from Santiago Rodriguez province, Moncion, Dominican Republic (A, B), Milot, Haiti
(C). and Santiago Province, Janico (D). Photographs by E. Fernandez. No vouchers were prepared.
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climbing on dead Leucaena leucocephala with Chrysopogon zizanioides, Miconia angustilamina, Catalpa longissima,
Simarouba glauca, Roystonea borinquena, Panicum maximum, vine scrambling over shrubs with occasional flowers
and seed pods, bilobed leaves, 22 August 2016, J. Timyan & E. Fernandez HO11 (JBSD 127698). Dept. L’ Artibonite:
San Michel [de L’ Atalaye], 500 m, vine, 5 August 1905, G. V. Nash & N. Taylor 1394 (NY 01507925, US 855836); San
Michel [de L’ Atalaye] to Marmelade, 530 m, vine, flowers purple, 6 August 1905, G. V. Nash & N. Taylor 1451 (NY
01507926); NE of Gros Morne, 350 m, in dry thicket, on shrubs, flower purple, 17 February 1926, E. C. Leonard 9781
(US 855851); NE of Gros Morne, 235 m, on shrub, 17 February 1926, E. C. Leonard 8937 (US 855852); dry region
SE of Gros Morne, 235 m, flowers purple, 18 February 1926, E. C. Leonard 9956 (US 855853).

According to Marién (2003), Aristolochia mirandae was similar to A. bilobata but it differed in its slightly cordate
leaves (“escotadas en la base™) versus truncate in A. bilobata, and also because the enlarged floral limb was truncate,
versus emarginate in 4. bilobata. The examination of much live and herbarium material shows that leaf differences are
not consistent (Fig. 8) and that the flowers shown in the lectotype and epitype proposed for 4. bilobata (cited above;
Rankin and Greuter 1999) have an acute limb. Flowers of A. bilobata also can have a slightly emarginate limb.

Aristolochia bilobata apparently undergoes the same perianth elongation of 4. adiastola. However, before
anthesis, it is evident that the ovary at some point bends upwards, and at anthesis the tube is erect, whereas the limb is
suberect.

According to Rankin and Greuter (1999) and Marién (2011: 77), this species can be found in St. Thomas, Virgin
Islands, yet it was not cited by Acevedo (2005), who has not encountered any specimens of this species from the Virgin
Islands (Personal communication to GAR-G, 2017).

The following two new species were detected by the senior author during his photographic expeditions in
Hispaniola. They appear to be related to 4. bilobata, as their plants bear relatively small, bilobate leaves. It is entirely
possible that specimens of these two new taxa are represented in herbaria, again, erroneously referred to 4. bilobata.

Aristolochia bonettiana E. Fernandez & G.A. Romero, sp. nov. (Figs. 9, 10)

Aristolochia bonettiana differs from A. bilobata by the absence of a constriction between the limb and the tube, the color of the limb
(brown at the terminal end and greenish yellow at the base with central whitish patch at base versus greenish to yellowish with purple
veins in 4. bilobata), and their allopatric distribution.

Type:—DOMINICAN REPUBLIC. Independencia province: Postrer Rio, 1.3 kms on road Postrer Rio-Los Bolos, west side of the road
growing on barb wire and Prosopis sp.; Vine about 1 meter long, calyx brown and greenish yellow, 04 April 2017, E. Ferndndez 0102
(holotype: UASD; isotypes: GH, K, NY).

Glabrous lianas to 4 m long. Stem thin and woody at the base to ca. 4.5 mm in diameter; branches green to ca.
0.8 mm in diameter. Petioles 12.2—5.6 mm long, with a basal abscission zone. Leaf 19.7-37.8 x 16.0-46.7 mm,
membranaceous, glabrous above, glabrescent below, base rounded, obtuse or cuneate; blade bilobate, albeit variable,
lobes recurved, convergent, to linear, widely divergent; venation acrodromous, basal, primary veins 2. Flowers axillary,
solitary; peduncle plus ovary 23.4-30.0 mm long; perianth to 21.2-24.7 mm long, slightly curved between the utricle
and the tube, greenish yellow to brown, external surface puberulous when young and at anthesis, ephemeral later;
utricle obovoid, 6.4-9.0 mm long, 5.4-5.7 mm in diameter; syrinx present, oblique, 2.3—2.7 mm long; tube narrowly
funnelform, slightly bent, 13.2—15.7 mm long, to 3.0 mm proximal diameter and 5.7 mm distal diameter, forming an
angle of ca. 45° with the utricle; limb 1-lobed, widely to narrowly spatulate, 24.0-35.7 mm, forming an angle of ca.
90° with the tube, apex acute, smooth inside, margins revolute at late anthesis. Gynostemium sessile, to 2.8 mm long;
anthers 1.68 mm long. Ovary 9.7-11.7 mm long, costate, twisted or not. Capsule broadly oblong, to ca. 19.0-26.8 mm
long and 15.0-15.2 mm diameter, acute, each locule with ca. 65 seeds. Seeds many, subtriangular, winged, to ca. 0.4
mm high and 6.3 mm wide.

Etymology:—In honor of Rosa Margarita Bonetti, president of Fundacion Propa-gas and a sponsor of Aristolochia
research in the Dominican Republic.

Field and herbarium diagnostic characters:—/n vivo, at anthesis, utricle pendant, tube horizontal to pendant,
limb erect, brown at the terminal end and greenish yellow at the base with a whitish central patch, without a constriction,
the margins revolute at late anthesis. Some individuals manifest an absence of brown at the terminal end of the limb
(Fig. 10B). At anthesis, the flowers present a strong scent of lemongrass. Flowers in herbarium specimens may not
conserve the original color, but the flower color may be cited in the label and, if mature flowers are present, the limb
without constriction is easily discernable. Ultimately, herbarium specimens of the new species with accurate locality
can be easily distinguished from A. bilobata because of the strictly allopatric distribution of these two species (Fig.
5).
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FIGURE 8. Leaf variation of Aristolochia species. A. Aristolochia adiastola G. A. Romero & E. Fernandez. B. Aristolochia bilobata L.
No vouchers were prepared.
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FIGURE 9. Aristolochia bonettiana E. Fernandez & G.A. Romero. A. Habit. B, C, D. Views of flower. E. Cross section of flower. F. Cross
section of utricle. G. Gynostemium. H. Fruit. Illustration by B. Angell based on E. Ferndndez 110 (GH).

As pointed out above, in vivo, Aristolochia bonettiana can be easily distinguished from A4. bilobata based on the
color of the flowers (Fig. 10 versus Fig. 4) and the shape of the limb (spatulate versus ovate; Figs. versus 9, 10 versus
3, 4). Flower buds of A. bonettiana start with the largest medial lobe abaxial (“1” in Pfeifer 1966: Fig. 2 therein; “a”
in Gonzalez 1999 54, Fig. 12 therein); after a flexure downward and a twist in the peduncle, the ovary and utricle
become pendant, and a slight bending upward of the tube relative to the utricle makes the tube horizontal to pendant
and the medial lobe of the calyx adaxial and vertical (Figs. 9, 10).

The terminal brown patch and the yellow with central whitish patch at the base of the limb of the flowers of the
new species remain very constant in the populations examined by the senior author. However, the density and length of
the trichomes along the basal margin of the limb vary considerably (Fig. 10). The senior author did find a rare morph
totally devoid of dark pigments, yet showing the central lighter portion of the limb (Fig. 10B).

Iconography:—Apparently never illustrated in the literature.

Additional specimens examined:—DOMINICAN REPUBLIC. Independencia province: Postrer Rio, 25 May
2017, E. Fernandez 110 (GH, in spirits); Sierra de Neiba, en la ladera de la cafiada de Maniel, entre los Pinos de Eden
y Angel Felix, bosque algo seco, 800 m, liana, 16 July 1987, T. Zanoni et al. 40121 (NY 1507921).
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FIGURE 10. Aristolochia bonettiana E. Fernandez & G.A. Romero. Flowers (A, B, C) and capsule (D). Photographed along the road

between Postrer Rio and Los Bolos (southern slope of Sierra de Neiba), Dominican Republic. Photographs by E. Fernandez. No vouchers

were prepared.
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Aristolochia marioniana E. Fernandez & G.A. Romero, sp. nov. (Figs. 11, 12)

Aristolochia marioniana differs from A. bilobata by the absence of a constriction between the limb and the tube, the color of the limb
(thick red-violet veins on white and greenish to brown sagittate patch at the terminal portion of the limb versus greenish to yellowish
with slender red-violet veins in 4. bilobata), the barbate trichomes around the edge of the tube and limb (the “fauce” or “throat”; F.
Gonzélez, personal communication, 2019; absent in 4. bilobata), and their allopatric distribution.

Type:—DOMINICAN REPUBLIC. Samana province: Villa Gran Bahia, Punta de Chinguela, north of the road between Samana and Las
Galeras, limestone marine terrace; vine about 2 m long, calyx brownish yellow with barbate trichomes and red-violet veins radiating
from throat, on fern thicket growing on karst, 16 April 2017, E. Ferndandez 0100 (holotype: UASD; isotypes: GH, K, NY).

F

FIGURE 11. Aristolochia marioniana E. Fernandez & G.A. Romero. A. Leaf and resupinated flower. Lateral (B), frontal (C), and back
(D) views of flower. E. Longitudinal section of flower. F. Longitudinal section of utricle. G. Gynostemium. H. Capsule. Illustration by B.
Angell based on E. Ferndandez 111 (GH).

Glabrous lianas ca. 2 m long. Stem thin and woody at the base to ca. 1.96 mm in diameter; branches green to ca.
0.89—0.91 mm in diameter. Petioles 14.8-18.7 mm long, with a basal abscission zone. Leaf 21-36 X 18-34 mm,
membranaceous, glabrous above, glabrescent below, base rounded or obtuse; blade bilobate, albeit variable, lobes
recurved, convergent, to linear, widely divergent, 21-36 x 6—10 mm; venation acrodromous, basal, primary veins 2.
Flowers axillary, solitary; peduncle plus ovary 26-31 mm long; perianth to 37-48 mm long, slightly curved between
the utricle and the tube, with brown veins on a yellow background, external surface puberulous when young and at
anthesis, ephemeral later; utricle obovoid, 8.4—8.5 mm long, 4.6-6.9 mm in diameter; syrinx present, oblique, 1.8 mm
long; tube narrowly funnelform, slightly bent, 14.5-14.6 mm long, proximal diameter 2.7-3.3 mm and distal diameter
6.1-6.9 mm, forming an angle of ca. 45° with the utricle; limb 1-lobed, ovate to narrowly ovate, 13.4-24.7 mm,
forming an angle of ca. 45° with the tube, apex acute to acuminate, slightly puberulous, margins with barbate trichomes
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FIGURE 12. Aristolochia marioniana E. Fernandez & G.A. Romero. Flowers (A, B, C, D) from a population in Villa Gran Bahia, Samana
(Dominican Republic). Photographs by E. Fernandez. No vouchers were prepared.
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at the base, decreasing in size toward the apex, the apical margin puberulous. Gynostemium sessile, to 3 mm long;
anthers 1.6 mm long. Ovary 10.8—11.8 mm long, costate, twisted or not. Capsule broadly oblong, to ca. 17.6-20.8 mm
long and 11.0-13.9 mm diameter, acute. Seeds many, subtriangular, winged, to ca. 0.20 mm high and 4.8 mm wide.

Etymology:—In honor of Dr. Luis Marion Heredia, psychiatrist, naturalist, former director of the Museo de
Historia Natural “Dr. Eugenio de Jesus Marcano”, co-founder of the Sociedad de Orquideas de Republica Dominicana,
founding member of the Academia de Ciencias de la Republica Dominicana and author of Las Aristolochias de la Isla
La Espariola.

Field and herbarium diagnostic characters:—/n vivo, at anthesis, utricle slightly erect to slightly pendant,
mostly horizontal, tube horizontal to slightly erect, limb erect at ca. 45° angle relative to the tube, spatulate, acute,
apiculate, without a constriction between the tube and the limb, greenish to red-violet sagittate terminal patch, red-
violet veins on white translucent cells at the base of the limb, long barbate trichomes extend from the revolute margins
around the opening of the tube up (on each side) to the sagittate terminal patch. Flowers in herbarium specimens
may conserve the original color, or the flower color may be cited in the label and, if mature flowers are present, the
limb without constriction is easily discernable and some barbate trichomes may be present. Ultimately, herbarium
specimens of the A. marioniana with accurate locality can be easily distinguished from 4. bilobata and other species
with plants bearing bilobate leaves because of the strictly allopatric distribution of the four species treated here (Fig.
4; A. marioniana is restricted to the Samana Peninsula).

As pointed out above, in vivo, Aristolochia marioniana can be easily distinguished from A. bilobata based on the
color of the flowers and the barbate trichomes that cover the base of the limb (Fig. 6 versus 11). Flower buds of 4.
marioniana start with the largest medial lobe abaxial (“1” in Pfeifer 1966: figure 2 therein; “a” in Gonzalez 1999: 54,
figure 12 therein).

In the populations of Aristolochia marioniana examined by the senior author, the patterns of red-violet veins on
white at the base of the limb remain constant as does the greenish to red-violet sagittate patch on the apex. However,
the density and length of the barbate, multicellular trichomes along the basal margin of the limb vary slightly (Fig.
12).

Iconography:—Apparently never illustrated before in the literature.

Additional specimens examined:—DOMINICAN REPUBLIC. Samana province: Villa Adriana, La Guazuma,
Las Galeras, growing on an ornamental specimen of the family Euphorbiaceae that grew on the sides of a walkway
between the houses on the property, growing on a limestone marine terrace, several plants present both on the
Euphorbiaceae and on nearby fern thickets, 16 April 2017, E. Fernandez 0101 (UASD). Villa Gran Bahia, 19 May
2017, E. Fernandez 111 (GH, in spirits).

Discussion

Preliminary results of a phylogenetic reconstruction based on genomic data including nearly all the species of
Aristolochia found in Hispaniola and thousands of genetic markers by one of the authors (B. A. S. de Medeiros ef al.,
in preparation) indicate that species that bear bilobate leaves do not form a monophyletic group. Aristolochia bilobata
and the three species described herein, the plants of which all bear bilobate leaves, are part of a clade with 100%
bootstrap support that includes A. samanensis O.C. Schmidt (1935: 393), plants of which bear small oblong leaves. A
separate and equally well-supported clade (i.e., 100% bootstrap support) includes A. ekmanii O.C. Schmidt (1927: 1)
and A. chasmema Pfeifer (1966: 168), the plants of which bear small oblong leaves, but also an apparently undescribed
species with bilobate leaves. These results indicate multiple transitions between leaf shape states in Hispaniola, which
will be thoroughly discussed in the upcoming publication.

The present study is an example of the discoveries yet to be made in Hispaniola, and that unsuspected diversity
may be revealed even in such showy, familiar plant genera as Aristolochia.
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