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NOTES ON GEOGRAPHIC DISTRIBUTIONA

New record of Distimake ternifoliolus (Pittier) A.R.Simoes & Staples
(Convolvulaceae Juss.) from the Brazilian savanna reveals its
disjunct distribution pattern
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Abstract. We present the first record of Distimake ternifoliolus (Pittier) A.R.Sim8es & Staples (Convolvula-
ceae) from the Brazilian savanna (Cerrado). This is a rare species, previously known only from the savannas
of the Venezuelan Llanos and the Guianas. We provide a key characters, data on geographic distribution,
habitat, conservation status, flowering and fruiting period, updated distribution maps and a key for Disti-
make Raf. species from Ceard.
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INTRODUCTION

Savannas are composed of open vegetation and mostly perennial herbaceous cover associated with
woody and sparse vegetation (Walter et al. 2008) and are present in tropical regions in Oceania, Asia,
Africa and the Americas (Coutinho 1982). Among the Neotropical biomes, savannas stand out for being

the second largest type of vegetation in South America, where they have the greatest diversity of species
among savannas in the world (Daly and Mitchell 2000; Ratter et al. 2003). The largest continuous savanna
region is represented by the Cerrado (Villarroel et al. 2016), while the second largest region comprises the
Colombian-Venezuelan Llanos of western Venezuela and Colombia (Medina and Silva 1990; Sarmiento et
al. 2004).

In addition to continuous areas, there are several enclaves of disjunct savannas that occur associated
with other vegetation types (Salgado Labouriau 1997; Ratter et al. 2003). In the Caatinga, these enclaves
are found, mainly in the northeast region, in areas with higher altitudes, such as Chapada Diamantina,
Chapada do Araripe and Cuesta da Ibiapaba (Juncd et al. 2005; Ribeiro-Silva et al. 2012). These disjunct
areas influence the evolutionary and biogeographical process of plant lineages occurring within them (Moro
et al. 2011; Costa-Coutinho et al. 2019).

The disjunction and origin of the biological diversity of these areas can be explained by the theory of

OPEN aACCESS the Pleistocene Arc, which assumes that during this period, climatic fluctuations were responsible for a
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The disjunct distribution patterns of many biological groups, such as plants (Prance 1973; Prado and

Gibbs 1993), insects (Brown 1982), amphibians (Heyer and Maxon 1982), reptiles (Vanzolini 1970) and birds
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A.R.Simdes & Staples (Convolvulaceae), after morphological analysis. After surveying the literature and
analyzing herbarium material, we concluded that these specimens are the first record of this species for
the Brazilian flora. Distimake ternifoliolus was previously known only from the savannas of the Llanos in
Venezuela and the Guianese savannas (Ferrer-Pereira et al. 2010).

Distimake Raf. (Convolvulaceae) is characterized by vines (rarely lianas and shrubs), simple leaves,
usually with five to seven lobes, or compound, calyx usually with flat sepals, adnate to the base of the
corolla tube and additional to the fruit, glabrous corolla, spiral anthers after anthesis, pollen grains 3—(12)
zonocolpate and 4-valvular capsule (Simes and Staples 2017). This genus is represented by about 35
species distributed in the tropical region of America and Africa with disjunct species in Asia and northern
Australia (Sim&es and Staples 2017). In Brazil, it is represented by 18 species distributed in all domains and
regions (Petrongari and Simdes 2022).

We aim to reveal the disjunct distribution pattern of D. ternifoliolus between the savannas of Venezuela
and the Guianas and the savanna enclaves that occur in the middle of the Caatinga in Brazil using our new
record of this species as evidence of possible past connections between the South American savannas.

METHODS

Study area. Ibiapaba plateau is located on the eastern edge of the Parnaiba sedimentary basin (Pires
2003), characterized as a Cuesta with a slope facing Ceara and a slight decline towards the state of Piauf,
presenting significant altitudinal variation, reaching up to 1000 m altitude (Moro 2015). In higher altitude
areas, there is the presence of tree-like vegetation, dry and humid sedimentary forests, sedimentary Caat-
inga vegetation associated with sandy soils and savanna enclaves (Figueiredo and Fernandes 1987, Moro
et al. 2015). The savanna enclaves have flora structurally formed by an herbaceous-shrub layer with sparse
small trees (Figueiredo and Fernandes 1987; (Figure 1).

Morphological study. This study was based on morphological analysis, consultation of the bibliographic
review (O’Donell 1941; Ferrer-Pereira et al. 2010), analysis of collections of the HUVA, HCDAL and EAC
herbaria (acronyms according to Thiers 2023) and images of specimens from virtual platforms (http://
floradobrasil.jbrj.gov.br/reflora/herbarioVirtual), GBIF (https://www.gbif.org), speciesLink (http://splink.cria.
org.br). The specimens were collected and herborized according to the usual techniques in taxonomy
(Mori et al. 1986) and later deposited in the EAC. Identification was based on specialized literature
(O’Donell 1941; Ferrer-Pereira et al. 2010) and confirmed with protologue analysis and an image of the
type specimen available on JSTOR (http://plants.jstor.org/). The morphological description followed the
terminology of Harris and Harris (2001). Geographical distribution data were obtained from specialized
literature (O’'Donell 1941; Ferrer-Pereira et al. 2010) and from the new registry. Species mapping was
performed in QGIS. Data on the flowering and fruiting period were based on field observation and the
literature (Ferrer-Pereira 2010).

Figure 1. Habitat of Distimake ternifoliolus: savanna enclaves on the Ibiapaba plateau, Ceard, Brazil. A, B. Coverage
of the herbaceous layer with a predominance of Poaceae. C, D. Vegetation associated with ferruginous soils.
Photographs: L.S. Rodrigues.
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Figure 2. Distimake ternifoliolus. A. Branch
with trifoliate leaves and flowers. B. Details
of the corolla, showing the mesopetalic
areas. C. Details of the stamens and pistil.
D. Detail of the anther, showing the curved
apex of the anther. Photographs: L.S.
Rodrigues.

RESULTS

Identification key to Distimake species in Ceara state

1 Leaf compound, 3-foliolate . .......... .. . D. ternifoliolus
1" Leaf compound, 5-foliolate . . ... ... 2
2 Branches and leaves with glandular trichomes ............ ... . ... ... ... ... ... D. cissoides
2" Branches and leaves glabrous or with tector trichomes ........... ... ... ... ... .. ... .. ... 3
3 Branches and leaves with simple or stellate trichomes; capsule ovoid ........................... 4
3" Branches and leaves glabrous; capsule cuboid .. ... D. macrocalyx
4 Leaf blade elliptical with simple trichomes . . ........... .. ... ... . ... ... ... D. aegyptius
4" Leaf blade oblanceolate with stellate trichomes ................... ... .. ........... D. digitatus

Distimake ternifoliolus (Pittier) A.R.Simodes & Staples
Figures 2, 3

New record. BRAZIL — CEARA - Sdo Benedito, Planalto da Ibiapaba; 04°05'57"S, 078°58"19"W; 899 m alt.;
02.V1.2022; fl.; L.S. Rodrigues 200; EAC 35204.
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Figure 3. Distimake ternifoliolus. A. Detail

of the trifoliolate leaves. B. Lateral view
of the corolla. C, D. Detal of the corolla.
Photographs: L.S. Rodrigues.

Identification. Distimake ternifoliolus is characterized by the presence of trifoliate leaves, ovate bracte-
oles, and simple trichomes. In Brazil this species is morphologically similar to D. hoehnei (Petrongari & Sim.-
Bianch.) Petrongari & Sim.-Bianch. and D. maragniensis (Choisy) Petrongari & Sim.-Bianch because they
share trifoliate leaves. However, it can be distinguished from D. hoehnei by the entire margin (vs. serrated)
and ovate bracteole (vs. linear). Distimake ternifoliolus differs from D. maragniensis by the simple trichomes
(vs. stellate) and lanceolate bracteoles (vs. ovate). In Venezuela this species is morphologically similar to

D. nervosus (Pittier) A.R.Sim0es & Staples because they share trifoliate leaves but distinguished by the
presence of simple trichomes (vs. stellate).

Updated distribution and habitat. Distimake ternifoliolus is known to have a disjunct distribution, divided
between the savannas of Venezuela and Guyana and the savanna enclaves in the Caatinga in Brazil.
Although the disjunction between these populations is approximately 10,200 km, all populations are near
water bodies. In Venezuela, it generally occurs close to the banks of rivers and below 250 m of altitude

in vegetation known as the Venezuelan Llanos. The Llanos occupy an area of approximately 240,000 km?
on wide plains formed mainly of Quaternary alluvial sediments covered by a mosaic of savannas, gallery
forests, and dry to semideciduous forests (Huber et al. 2006). In Brazil, D. ternifoliolus occurs in a savanna
enclave in the municipality of Sdo Benedito, Planalto da Ibiapaba, where a large population lives close to
water at 899 m alt. (Figure 4).
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Figure 4. Disjunct distribution pattern of Distimake ternifoliolus, shown by the population recorded in a Savanna enclave in the Caatinga.

Flowering and fruiting period. This species was observed with flowers in January, June, July, and Decem-
ber, and with fruits in June.

Preliminary conservation status. The species’ large population in Brazil is directly affected by private
enterprises and the pasturing cattle, which contribute to the fragmentation of habitat. This restricts the
Ceard population to savanna enclaves. According to the International Union for the Conservation of Nature,
criteria B2ab(iii) applies, and this species can be considered as Vulnerable (IUCN 2022).

DISCUSSION

The occurrence of a population of Distimake ternifoliolus in Ceard state has stimulated studies to substan-
tiate the possible past biogeographical connections between disjunct savannas, such as enclaves in the
state of Ceara with others within Brazil and South America. Such knowledge can support hypotheses about
the relationship between the South American savannas and the biotic similarity among them. These regions
were connected in the recent past (Upper Pleistocene), and the biotic disjunctions observed today may be
a result of vicariance rather than long-distance dispersal (Sarmiento 1983).

These patterns are corroborated by several taxonomic groups with disjunct distributions, such as Caryo-
caraceae (Prance 1973), Anacardiaceae, Bignoniaceae, Fabaceae and Malvaceae (Prado and Gibbs 1993). In
Convolvulaceae, many species have this disjunct pattern, such as Jacquemontia gracillima (Choisy) Hallier
f., J. nodiflora (Desr.) G.Don, J. corymbulosa Benth (Buril 2014), lpomoea subrevoluta Choisy, I. eremno-
brocha D.F. Austin (Wood et al. 2017), and many Evolvulus species (Santos and Buril in press), such as E.
pterocaulon Moric., have a disjointed distribution in the Seasonally Dry Tropical Forests of South America.

Our new record also highlights the similarity between Brazilian savanna areas, especially the savanna
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enclaves in Ceard state, and those in Venezuela. It adds to the knowledge of the Brazilian flora and
emphasizes the importance of floristic and taxonomic studies undertaken in underexplored areas. Finally, it
contributes to the knowledge of the geographic distribution of Distimake, which can be useful information
for the conservation of this species.
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