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Abstract

Oenothera resicum (Onagraceae) is here described and illustrated. This is the first record of the Onagraceae family in the
Revillagigedo Archipelago, Mexican Pacific. The new species, presently known only from Isla Clarion, has characteristic
features of species of subsect. Raimannia, from which can be differentiated by its perennial habit, glabrescent large fruits,
glabrous sepals, conspicuously dentated leaves, stigma surrounded by the anthers at anthesis, basal rosette absent, and its
particular ecological habitat. The species description, ecological information, habitat and conservation assessment are also
discussed. Additionally, a key for the species of subsect. Raimannia distributed in Mexico is provided.
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Resumen

Oenothera resicum (Onagraceae) se ilustra y describe. Este es el primer miembro de la familia Onagraceae en ser registrado
en el Archipi¢lago de Revillagiedo, Pacifico Mexicano. Esta nueva especie, registrada en la actualidad solamente en Isla
Clarion, tiene rasgos caracteristicos de las especies de la subsect. Raimannia, dentro de la cual puede ser diferenciada por su
habito perenne, frutos de gran tamafio casi glabros, sépalos glabros, hojas conspicuamente serradas, estigma rodeado por las
anteras en la antesis, ausencia de roseta basal y su particular habitat. Se presentan notas y discusion sobre la descripcion de
la especie, informacion ecoldgica, habitat y su estado de conservacion. Ademas, se proporciona una clave para las especies
de la subsect. Raimannia distribuidas en México.

Palabrasclave: Endémicos insulares, flora insular, Raimannia

Introduction

The Revillagigedo Archipelago is a group of four volcanic islands: Socorro, Claridén, San Benedicto and Roca Partida,
located in the eastern Pacific Ocean, several hundred kilometers off the southwestern coast of Mexico. Due to its
remoteness and the complex geological processes that have shaped landscapes and biota, the area depicts several
examples of allopatric speciation. A rare new species of Oenothera Linnaeus (1753: 346), family Onagraceae was
found on Clarién island, the furthest Mexican insular territory, barely 20 km? in surface and located almost 690 km
away from the nearest continental point, the southern tip of the Baja California Peninsula. The last formal flora of the
Revillagigedo Archipelago (Levin & Moran 1989) includes a list for Clarion based on intensive collections made in
April 1925 (Johnston 1931), which included 41 taxa; but no members from the Onagraceae were considered in the
list. Three strictly endemic taxa were pointed out occurring in Clarion: I[pomoea halierca 1.M. Johnston (1931: 85),
Physalis clarionensis Waterfall (1967: 326-327), and Aristida tenuifolia Hitchcock (1931:296). The relevance of this
finding has both taxonomic and floristic implications, as this is the first record for the family in the entire archipelago,
which increases the specific richness of endemics on Clarion Island.
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The species under discussion presents some features common in sect. Oenothera: a multi-stemmed perennial
habit with long decumbent to weakly ascending stems, forming a terminal cauline rosette (Figures 2E, 2F, 4A); flowers
with yellow petals (Figures 2C, 2E), with a red mark near the base at anthesis; stigma with 4 linear lobes; fruits are
cylindric capsules attenuate at the apex (Figures 2A, 2F). Likewise, the presented species has characteristic traits of the
subsect. Raimannia (Rose ex Britton & A.Brown, 1913: 596) W. Dietrich (1977: 612), such as a curved hypanthium
when the floral buds are fully developed (Figure 2B); and the petals apically truncate (Figures 2D, 2F).

FIGURE 1. Oenothera resicum. A. Floral bud (scale: Scm). B. Flower (2 cm). C. Branch with capsules (5 cm). D. Seeds (1 mm). E. Leaf
(3 cm). Drawn by E. Benavides.

According to Dietrich & Wagner (1988) and Wagner et al. (2007) subsect. Raimannia contains six species (seven
taxa) distributed in North America, primarily in southcentral United States, with four species extending into Mexico
down to Tamaulipas, Oenothera grandis Smyth (1899: 160) and Oenothera laciniata Hill (1767: t. 10); Campeche,
Oenothera drummondii Hooker (1834: 3361) subsp. drummondii; and at the southern tip of Baja California peninsula,
Oenothera drummondii subsp. thalassaphila (Brandegee, 1922:185) W. Dietrich & W.L. Wagner (1987: 150) (Figure
3). A combination of characteristics are used for the separation of species within this section, as there is no single
morphological feature that can differentiate them. Therefore, the four taxa of the subsection distributed in Mexico
serves here as reference material for the delimitation of the new species.
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FIGURE 2. Relevant distinctive morphological and ecological characters of Oenothera resicum. A. Cylindric capsule attenuate at the tip.
B. Curved hypanthium. C. Anthers and pollen grains in contact with the stigma. D. Leaf details (pubescence and margin). E. Floral bud and
flower dimensions. F. Lateral branch with capsules and cauline rosette. G. Vegetative stage. H. Habitat. (A—D are magnified x 1.5).
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FIGURE 3. Distributional range of the species from subsect. Raimannia present in Mexico (occurrence data obtained from GBIF database,

2019), including Oenothera resicum type locality.

Materials and methods

The species description is based on the type material collected by the first and second author in May 2018, and a
subsequent visit to the type location during November 2018. This allowed for the study of the species habit before and
after the rain season, and additional collections of reproductive material to study juvenile growth and polymorphism.
Taxonomy and comparisons were derived from studying four of its most closely affiliated taxa O.drummondii subsp.
thalassaphila, O.drummondii subsp. drummondii, O. grandis and O. laciniata. Field observations, voucher revision of
the family at HCIB and IBUG collections (acronyms follow Thiers 2019), and existing literature (Munz, 1935, Raven
etal. 1979, Stubbe & Raven 1979, Dietrich & Wagner 1988, Wagner et al. 2007) were used to support the field material
and the recognition of the new species. The conservation status was assessed using the [UCN (2017) criteria based on
population size, health of mature individuals and habitat availability.
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Results
Oenothera resicum Benavides, Kuethe, Ortiz-Alcaraz & Leon de la Luz, sp. nov. (Figure 1.)

Oenothera resicum difters from O. drummondii subsp. thalassaphila by its glabrous sepals (vs. densely villous pubescent), larger and
glabrescent fruits (vs. smaller strigillose fruits) and its rocky habitat (vs. sandy); from O. drummondii subsp. drummondii, O.
laciniata and O. grandis it differs by the perennial shrubby habit (vs. annual herb), and the absence of glandular indumentum on the
flower (vs. floral indumentum present).

Type:—MEXICO. Revillagigedo Archipelago, Isla Clarion, the cliffs in the north just west of Cerro Tortuga, 200m, 018°22°0.80”N, -
114°42°9.90”W, 30 May 2018, fr, E. Benavides & J.R. Kuethe 23 (holotype HCIB!; isotypes MEXU!, SD!).

Ascending to procumbent subshrubs, perennial, mature individuals forming taproots; stems simple or with lateral
branches up to 50 cm, reddish, strigose to glabrescent, terminal rosettes containing smaller leaves; basal rosette absent.
Leaves elliptic, cuneate at base, mucronate at apices, short-petiolate to almost sessile, margins conspicuously dentate,
strigillose; terminal rosette leaves 0.5-3 x 0.3—1cm; cauline leaves 2—6 % 1-1.5 cm; bracts 2.5 x 0.4 cm, deciduous.
Flowers solitary, axillary; sepals 1.9-2.5 x 0.43—0.46 cm, green to yellowish, glabrous, sepal tips 0.3 mm long; petals
4, yellow, fading into red near the base at anthesis, obovate, 1.6-2.2 x 1.3—1.8 cmy; floral tube 2.5-3 cm, strigillose to
sparsely strigose; stigma with 4 linear lobes, 2 mm long, surrounded by the anthers at anthesis; stamens 8, filaments
20 mm , anthers 6—8 mm. Four celled capsule 5.5-8 cm long, 4.5-6 mm in diameter, attenuate at the tip, strigose
to glabrescent, dehiscent. Seeds 0.8—1.2 mm, ellipsoid, with pitted testa. Apparently self-compatible. Chromosome
number unknown.

Etymology:—Derived from the Latin words “resicum”, “risicum™ or “riscus” which means “cliff” or “reef”.
The epithet was chosen in reference to its natural habitat, which is at the top of a cliff; also, for its reference to the
anglicization of the word “risk”, alluding to its critically endangered state of conservation and the instability of its
habitat. Thus, the specific epithet “resicum”, alludes to both the habitat of the species (a cliff) and its conservation
priority (at risk).

Distribution and habitat:—Apparently, the natural habitat of O. resicum is limited to a single outcrop on top
of the northern cliffs on Isla Clarion (Figure 2H). This outcrop is marked by a distinctively different geochemical
composition which is largely enriched in magnesium oxide and glaucophane (Mg, Na), opposed to the more ferric
enrichment seen on the outcrops elsewhere on the island. The sole occurrence of O. resicum on this single outcrop
marks a very strong preference to this particular soil-type, and arguably may be important in considering conservation
under cultivation.

Phenology:—Semi-deciduous, losing some of their cauline leaves during the dry season, but keeping the terminal
rosettes. This species was found with one flower senescing, flower buds and mature capsules during the first collection
in May 2018; however, no open flowers were observed. During the second collection in November 2018, no new
flower buds were present. The time of anthesis is currently unknown. Flowering probably extends from late spring
till summer, with fruiting occurring simultaneously. It is observed in the closely related species that flowers are often
self-compatible. For this species it is likely to be the case, since the stigma is at the same level of the anthers and there
is evidence of pollen grains on this structure (Figure 2C).

Conservation status:—Given the limited size and location of the outcrop where the species occurs above
crumbling cliffs, it is highly likely that much of its original habitat has been lost due to coastal erosion, with the
present outcrop being the mere remnant of a larger deposit, with its present area of occupancy limited to less than 50
m?, and with a recorded population of less than 10 mature individuals. The location is at ca. 200 m elevation above a
vertical cliffside and the present crevices forming suggest that this outcrop, too, will soon succumb to coastal erosion
which is likely to mark the extinction of this species in the wild. Altogether, the high specificity, rarity and low stability
of its habitat scales this species as critically endangered (CR), according to IUCN conservation criteria A2, B2ab (i,

conservatories or scientific collections).
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Discussion

A combination of morphological features allowed to define the new species Oenothera resicum within sect. Oenothera,
subsect. Raimannia. The diagnostic traits for its taxonomic placement in sect. Oenothera include a multi-stemmed
perennial habit with long decumbent to weakly ascending stems, the presence of a terminal cauline rosette, 4-merous
flowers with yellow petals; stigma with 4 linear lobes, and cylindric capsules attenuate at the apex; for subsect.
Raimannia the relevant traits include a curved hypanthium when the floral buds are fully developed, and the apex of
the petals being truncated.

Given the number of shared traits and the proximity in its distributional range, apparently the most closely related
species is O. drummondii subsp. thalassaphila (figure 3, table 1), from which it is distinguished by glabrescent and
larger fruits, glabrous sepals, stigma surrounded by the anthers at anthesis, larger conspicuously serrated leaves and its
specific habitat preferences. The separation of the new taxon from the other species of subsect. Raimannia depends on
an array of contrasting traits, although the most evident morphological feature that clearly differentiate it, is the size
of the fruit, which the largest of the subsection (figure 2A, 2F). More detailed differences between Oenothera resicum
and the four taxa analyzed are presented in table 1.

So far, subsect. Raimannia is defined based on the genome and plastome relationships, inferred by outcrossing
experiments paired with morphological studies (Dietrich & Wagner, 1988). Further analyses to study the reproductive
biology of Oenothera resicum are needed, both to solve the relationships between the other presumably closely related
species, and due to its critically endangered status, as its permanence will only be guaranteed with conservation efforts
ex-situ.

It should be noted that the phylogenetic relationships within all Oenothera genus continue unsolved, and the
group remains paraphyletic. The molecular analysis performed by Levin et al. (2004) showed some monophyletic
lineages that correspond to traditional sections or groups of sections within Oenothera, but only one species of the
subect. Raimannia (O. laciniata) was considered for this analysis, therefore, the monophyly of the subsection has not
been tested. The development of a solid phylogenetic framework will provide support for biogeographical studies on
diversification in subsect. Raimannia and other Oenothera groups (i.e. Katinas et al. 2004, Evans et al. 2009). This is
of particular relevance as a family Onagraceae has represented an important model for studying plant evolution.

Key for the species of Oenothera Sect. Oenothera subsect. Raimannia distributed in Mexico

1. Annual Herb; floral glandular RAITS PIESENL .........c.evierieriiiiiieieieieieete ettt ettt et st st sbeebeese e st estensessessessessessessasseeseeneensens 3
- Perennial subshrub; floral glandular NAITS @DSENL..........c.eiiiiiiiieieieieeee ettt ettt essesseebeeteeseeseeseeseeneens 2
2. Sepals 1.3-2.5 cm, densely villous; fruits 2—4cm, densely villous; sandy habitat................... 0. drummondii subsp. thalassaphila
- Sepals 1.9-2.5cm, glabrous; fruits 6-8cm, scattered strigose to glabrous; rocky habitat............cccceveririninieieieienene. O. resicum
3. Basal rosette present; leaf margin dentate t0 IODALE ........ecviiviiiiieieicieieer ettt ettt sa et et reereene e eneens 4
- Basal rosette absent; leaf margin entire to remotely shallowly dentate ...........ccccevvevieeienrnnnne. O. drummondii subsp. drummondii
4. Petals 0.5-2.2 cm long; stigma surrounded by the anthers at anthesis.........ovvieieieieiieieieieeeee e O. laciniata
- Petals 2.5—4 cm long; stigma elevated above the anther at anthesis ..........coocvevieieriereriiiceeececeee s O. grandis
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