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Abstract

Chresta artemisiifolia, a new species from northern Bahia, is described and illustrated. This species occurs on rock outcrops 
amidst the dry Caatinga domain, and is morphologically related with C. harleyi, C. hatschbachii, C. martii and C. subverti-
cillata. It is endemic to a region known as Boqueirão da Onça, where a national park has recently been created. We hope that 
the description of this taxon contributes to the efforts in the preservation of this area. 

Resumo

Chresta artemisiifolia, uma nova espécie do norte da Bahia, é descrita e ilustrada. Essa espécie ocorre em afloramentos 
rochosos no domínio seco da Caatinga e é morfologicamente relacionada com C. harleyi, C. hatschbachii, C. martii e C. 
subverticillata. Ela é endêmica de uma região conhecida Boqueirão da Onça, onde um parque nacional foi recentemente 
criado. Esperamos que a descrição desse táxon contribua para os esforços de preservação dessa área. 
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Introduction

The Caatinga is one of the most threatened phytogeographical domains in Brazil. Despite the harsh semi-arid conditions, 
its rich soils are widely used for agricultural purposes and there is wide mining activity exploring several geological 
resources, such as quartz and granite, as well as production of coal from native trees. More recently, several areas in 
the Caatinga are being prospected by wind energy companies interested in installing new parks in the area (Leal et al. 
2005). Conservative estimates state that ca. 30% of the Caatinga area is dedicated to agricultural activity and less than 
7% of the area is included in conservation units, with 1.3% being areas of integral protection (Castelletti et al. 2003, 
Maciel 2010).
 The need to create new conservation units in the Caatinga has been affirmed during the last few decades by a 
number of researchers, non-governmental organizations and governmental bodies; yet with little effect (Santos et al. 
2011). One case that represents this often-failed effort to protect this unique domain is the creation of Parque Nacional 
do Boqueirão da Onça. The area known as Boqueirão da Onça (jaguar’s ravine, in a loose translation) encompasses 
five municipalities in Northern Bahia, close to the border with state of Piauí, with most of its area in the municipality 
of Sento Sé; it comprehends the westernmost arm of the Chapada Diamantina massif (Alkmin 2012). The local flora 
and fauna are rich in endemic and rare species, including the critically endangered jaguar (Panthera onca Linnaeus 
1758). The area also has numerous caves and archeological sites, including Toca da Boa Vista, the longest cave in the 
Southern hemisphere, besides being sparsely populated (Fukuda et al. 2010, de Paula et al. 2012). 
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 The first proposal to create a national park in the region dates from 2002 and included an area of almost 1 
million hectares, however it was cancelled. In 2006, some research expeditions were carried out and in 2008 public 
consultations were made in municipalities that would be affected by the implementation of the park; it was decided 
that its area would have to be reduced to accommodate traditional communities. In 2010, a further analysis by the 
Environment ministry and ICMBio reached the conclusion to reduce the proposed area for the National Park to ca. 
750,000 ha and also to create a Natural Monument of ca. 165,000 ha (Fukuda et al. 2010). 
 Nevertheless, the creation of this mosaic of conservation units stalled until July 2017, when the State Government 
of Bahia authorized the creation of the mosaic of conservation units, including a national park with ca. 350,000 ha and 
an Environmental Protection Area with ca. 500,000 ha (Bragança 2017, and several other media outlets). In early 2018, 
the park was effectively decreed, after 16 years of waiting (Presidential Decree nº 9,337, Diário Oficial da União from 
April 6th, 2018). 
 Although the park is indeed the largest protected area in the Caatinga domain, it still represents a remarkable 
decrease from the original proposal, with the majority of the area being encompassed in an Environmental Protection 
Area (Área de Proteção Ambiental—APA), which still allows some types of use of the land, correspondent to IUCN 
Protected Areas Categories IV, V and VI. 
 Among the Asteraceae found in the Caatinga, there are six endemic species of Chresta Velloso ex Candolle 
(1836: 85) (Siniscalchi et al. 2018). The genus occurs mainly in the Cerrado and Caatinga, and the plants are herbs or 
subshrubs, with capitula aggregated in secondary heads or syncephalia and with purple flowers, except for two red-
flowered species. The species of Chresta from the Caatinga are rupiculous plants with lobed leaves and purple flowers 
with white throats, and two species, C. martii (Candolle 1836: 84) Robinson (1980: 91) and C. pacourinoides (Martius 
ex Candolle 1836: 84) Siniscalchi & Loeuille (2014: 8), have syncephalia with indeterminate growth.
 In the course of a revisionary study of the genus, three specimens collected in the Boqueirão da Onça region that 
did not belong with any of the known species of the genus were found in the HVASF herbarium. At first it was thought 
these specimens were a local variation of Chresta martii, which also occurs on the region, but further morphological 
studies and new field observations in one of the known variant populations made it clear these individuals represent an 
undescribed species. Therefore, this species is herein described and its affinities discussed.

Material and Methods

Morphological features of the specimens were analyzed using 10–60 × magnification stereomicroscope. Measurements 
of mature structures were made with a digital caliper rule and optical graticule attached to the microscope. Microcharacters 
were evaluated by mounting parts of the corolla lobes, style arms, cypsela and carpopodium on a microscope slide 
with Hoyer’s solution (Anderson 1954) and analyzing the slides in a Leica DM 4000B microscope. Photomicrographs 
were taken with a Leica DFC 425 camera. Terminology follows Harris & Harris (2001) for general morphology and 
Siniscalchi et al. (2017) for pollen grain morphology. Assessment of conservation status was performed using the 
GeoCAT Tool (Bachman et al. 2011), with the default for Area of Occupancy (AOO), to obtain AOO and Extent of 
Occurrence (EOO), and the full assessment was based on the IUCN manual (IUCN 2012). The distribution map was 
produced in QGIS version 2.18 (Quantum GIS Development Team 2017) with geographic coordinates obtained from 
herbarium specimens. 

Chresta artemisiifolia Siniscalchi & Loeuille, sp. nov. (Figure 1, 2)
Species Chrestae martii similis, sed foliis laminis constrictis secus costas et nervos secundarios (non expansis), scapo breviore (5–11.5 cm, 

non 30–60 cm), syncephalo crescentia determinata (non indeterminata) et apice phyllariorum acuto (non obtuso) differt.
Type:—BRAZIL. Bahia, Sento Sé, Nascente na Grota dos Prazeres, no paredão rochoso, bioma Caatinga, fitofisionomia Savana Estépica, 

437 m, 10º04’11.60” S, 41º37’27.60” W, 18 December 2015, J.A. Siqueira Filho., E.D.S. Almeida, E.M.B. Nunes, T.T. Bezerra & 
C.M. Siniscalchi 3671 (holotype HVASF!; isotypes to be distributed to RB!, SPF!, US!). 

Description:—Perennial herb with a branched rootstock, ramified at the base, up to 0.5 m; stem 15–20 cm tall, striate, 
brownish-red, villose with simple minute hairs and glandular trichomes, glabrescent at the base. Leaves alternate, 
mostly concentrated at the apex of stems, simple, sessile or subsessile; overall contour of the leaves 1.4–8.2 × 0.6–3.2 
cm, pinnatisect blade restricted to 0.1–0.3 cm around primary and secondary veins and sometimes tertiary veins, 
overall contour of the leaf ovate, greyish-green, villose with short-armed T-shaped hairs intermixed with abundant 
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FIGURE 1. Chresta artemisiifolia. A. Habit with synflorescences. B. Adaxial surface of leaf. C–D. Syncephalia. E. Floret with pappus. 
F–I. Phyllaries from most internal to most external. K–M: Pappus series, from most internal to most external. J. Cypsela.
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FIGURE 2. Chresta artemisiifolia. A. Habit. B–C. Details of branches showing the leaves with constricted blades. D. Comparison 
between leaves of C. martii (left) and C. artemisiifolia (right). E–F. Syncephalia with open florets. G. Microscopic section showing the 
cells of the carpopodium wall, the glands above the carpopodium and the twin-hairs. H. Microscopic section showing the tips of the petals, 
with short, simple trichomes and globular glandular trichomes. A.–H. by C.M. Siniscalchi.
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white glandular hairs on both sides, midrib prominent on both sides, venation pinnate, margins entire, apex acute, 
base attenuate. Synflorescence scapose, 5–11.5 cm long, scape villose with short-armed T-shaped hairs intermixed 
with abundant white glandular hairs, glabrescent in older synflorescences, light brownish-orange, engorged beneath 
the syncephalium, with evident striation. Syncephalia solitary, 1.2–1.8 cm tall, 0.8–1.5 cm diam., hemispherical, with 
capitula adpressed at base; secondary bracts 1.0–1.3 × 1 mm, subulate to ovate, villose with short-armed T-shaped 
hairs intermixed with abundant white glandular hairs. Capitula 9–30 per syncephalium, homogamous, discoid, sessile; 
involucre cylindrical; phyllaries 5- or 6-seriate, involucre 7–8 × 1.5–2 mm, outer phyllaries widely ovate, 0.8–1.6 × 
0.6 mm, apex rounded, spinescent, completely villose or with indumentum concentrated on the upper half, glandular 
trichomes concentrated on the upper half of the blade, greenish-white on the center, purplish on the margins, margins 
membranaceous, mid phyllaries widely elliptical to obovate, 3.8–4.3 × 1–1.6 mm, apex rounded to widely acute, 
spinescent, pilose on the upper half of the blade, with white glandular trichomes, greenish-white on the center, purplish 
on the margins, margins membranaceous, inner phyllaries narrowly obovate to elliptical, 7–8.5 × 1–1.3 mm, apex 
acute to acuminate, spinescent, pilose on the upper half of the blade, with white glandular trichomes, greenish-white on 
the center, purplish on the margins, margins membranaceous; receptacle flat, glabrous, foveolate. Florets 6, bisexual, 
fertile; corollas actinomorphic, lilac, 5-lobed, tube 4.9–5.2 mm, throat 0.4–0.55 mm, with sparse glandular trichomes, 
lobes 2–2.5 × 0.3–0.4 mm, spreading, apex acute, with abundant globular glandular trichomes and simple unicellular 
trichomes at the apex, margins not thickened; apical anther appendages rounded, sagittate, cell walls not thickened, basal 
anther appendages calcarate, acute; style 10–11 mm, style shaft glabrous except for upper part right below arms, lilac 
trichomes, style base glabrous, lacking basal node, with nectariferous disc 0.4 mm long, style arms 3 mm long, pilose 
outside throughout, hairs acute, subulate. Pollen grains ca. 30 μm diam., oblate-spheroidal to spheroidal, echinolophate, 
Chresta-type II. Cypselae 2.0–2.2 × 0.6–0.8 mm, ca. 20-ribbed, turbinate, sericeous, brownish, twin-hairs with cells 
fused up to near to tip, with long digitiform glands on the junction between carpopodium and cypsela; carpopodium 
0.1 mm long, 0.3 mm diam., conspicuous, ring-shaped, asymmetrical on the top, brownish-yellow, glandular on the 
apex, cell walls thickened; pappus triseriate, whitish to stramineous, straight, serrulate-setose, persistent, outer series 
0.4–0.6 mm long, lanceolate, paleaceous, apex acuminate, median series 1.3–2.6 mm long, linear, paleaceous, apex 
long acuminate, inner series 4.9–6 mm long, lanceolate, paleaceous, apex rounded. 

FIGURE 3. Known distribution of Chresta artemisiifolia in relation to the proposed area of the mosaic of conservation units in Boqueirão 
da Onça. The detail on the bottom left represents the distribution of C. harleyi, C. hatschbachii, C. martii and C. subverticillata in relation 
to C. artemisiifolia. 
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 Distribution and habitat:—Chresta artemisiifolia is a rupicolous plant, growing over quartizitc rock outcrops or 
grottos, usually close to water sources or in places with intermittent water courses, at elevations between 400 and 600 
m a.s.l., in the northwesternmost portion of Chapada Diamantina massif. Three of the known records are from within 
the proposed area of Boqueirão da Onça national park, along the border with the Environmental Protection Area, 
including the type specimen, and the remaining record is completely outside of the proposed protected areas (Figure 
3). At least in one of the known populations (Grota dos Prazeres) the new species grows sympatrically with Chresta 
martii, however, no intermediate individuals or signs of hybridization between the two species were found there.
 Flowering and fruiting:—Flowering and fruiting specimens were collected in February, June, July and December, 
indicating a long flowering period not necessarily linked to the rainy season (October to April), as more usually seen 
with Caatinga plants. 
 Conservation status:—Chresta artemisiifolia has an extent of occurrence of 143.547 km2 and area of occupancy 
of 15.977 km2, indicating that the species is Endangered (EN) under subcriteria B1 and B2, with the additional factors 
that the species is found in less than 5 locations. Moreover, the know total population has less than 2,500 individuals, 
with each subpopulation presenting less than 100 individuals. Therefore, the proposed conservation status is EN 
B1a+2a; C2a(i).
 Etymology:—The epithet artemisiifolia refers to the leaves with pinnatisect, constricted leaf blades that surround 
the venation, similar to the leaves of Artemisia Linnaeus (1753: 845), Asteraceae (Figure 2C, D).
 Additional specimens examined (paratypes):—BRAZIL. Bahia: Sento Sé, Parque Nacional do Boqueirão da 
Onça, Olho d’água, afloramento rochoso, 526.97 m, 10º10’27.19” S, 41º30’27.52” W, 1 February 2010, J.A. Siqueira 
Filho et al. 2343 (HVASF!); localidade Prazeres, região de água corrente na época chuvosa, 541 m, 10º10’21.22” 
S, 41º30’35.23” W, 19 July 2011, V.M. Cotarelli et al. 890 (HVASF!); Brejo da Brázida, Grota de Santana, 492 m, 
10º16’37.40” S, 41º37’05.30” W, 13 June 2012, N.M.P. Braga & C.R.S. Oliveira 71 (HVASF!, SPF!). 

Discussion

Chresta artemisiifolia is morphologically related to four other Caatinga species: C. harleyi Robinson (1983: 385), C. 
hatschbachii Robinson (2005: 83), C. martii and C. subverticillata Siniscalchi & Loeuille (2018: 1065). Species in this 
group are perennial herbs that grow in rock crevices and cracks or directly upon rocks, mostly over quartizitic outcrops. 
They also have lobed leaves with dense silvery indumentum and scapose synflorescences with solitary hemispherical 
syncephalium with loosely joined capitula, except for C. hatschbachii, which possesses ramified synflorescences. 
 In this group, Chresta martii has a wider distribution, extending in a more or less continuous line from the east 
(Paraíba and Rio Grande do Norte states) to the west (on Piauí state), while C. harleyi extends south-north following 
the Espinhaço Range and Serra Geral on Minas Gerais and Bahia. Chresta hatschbachii is known from one population 
ca. 200 km north of C. harleyi’s distribution and C. subverticillata is found about 100 km to the northeast of C. 
hatschbachii (Figure 3). The new species is found ca. 50 km northeast of the known populations of C. subverticillata, 
and on the western end of C. martii’s range, between Bahia e Piauí. 
 An analysis of herbarium collections has demonstrated that Chresta martii shows some morphological variation, 
with plants from Piauí and Bahia being tall, sturdy herbs with wide, deeply dentate leaves with many teeth on the 
margins, while on the other end of the distribution plants are generally smaller and more delicate, with narrower 
leaves, usually with only three to five teeth on the margins on each side. This variation led to the initial conclusion 
that C. artemisiifolia was just a local variant of C. martii, especially because both are found in sympatry in at least one 
location. However, besides the obvious difference in leaf shape (Figure 2D) there are other differences between them 
and in some aspects, like syncephalium and pollen morphology and the new species seems to be more closely related 
to C. harleyi and C. hatschbachii (Table 1). 
 Chresta martii has aromatic leaves and syncephalia that show marked indeterminate growth, resembling a spike, a 
combination of characters lacking in any other species. The new species has non-aromatic leaves and the shape of the 
syncephalia is similar to those in C. harleyi and C. hatschbachii, with loosely joined capitula and determinate growth. 
Chresta subverticillata sometimes shows slight indeterminate growth of the syncephalium, but not as conspicuously 
as C. martii.
 Other differences, listed in Table 1, are also seen in scape length, which widely varies among the four species, 
and in the phyllaries, in which C. artemisiifolia presents the same type as seen in C. harleyi, C. hatschbachii and C. 
subverticillata, narrow and with acute apex. Regarding microcharacters, the twin-hairs of the cypsela and pollen type 
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further show the affinities of C. artemisiifolia with C. harleyi, C. hatschbachii and C. subverticillata. Notably, the 
new species has a very unusual combination of glandular and simple trichomes on the tip of the corolla lobes, which 
is not usually seen in the genus. Nevertheless, leaf morphology is still the most striking feature in C. artemisiifolia, as 
pinnatisect leaves are not found in any other Chresta species. 

TABLE 1. Comparison of key characters of Chresta artemisiifolia and related species. 
C. artemisiifolia C. harleyi C. hatschbachii C. subverticillata C. martii

Leaves non-aromatic non-aromatic non-aromatic non-aromatic aromatic

Leaf blade
constricted, following 
the venation

expanded expanded expanded expanded

Syncephalium growth determinate determinate determinate
sometimes 
indeterminate, 
resembling spikes

indeterminate

Scape length (cm) 5–11.5 12–38 1–5 6–25 30–60

Phyllary apex acute acute acute acute rounded

Twin-hairs
adjoined up to the 
end, both cells with 
similar length 

adjoined up to the 
end, both cells with 
similar length

adjoined up to the 
end, both cells with 
similar length

adjoined up to the 
end, both cells with 
similar length

separate at the 
base, unequal 
length 

Pollen type Chresta-type II Chresta-type II Chresta-type II Chresta-type II Chresta-type I

 A better knowledge about the flora of the Caatinga is still needed in order to assess areas that should be prioritized 
for conservation. Chresta artemisiifolia is endemic to the Boqueirão da Onça, a region that seems to be particularly 
rich in endemism. Several rare and endangered bird species have been recorded in the area (Schunck et al. 2012), 
as well as 26 species of ferns and lycophytes (Braga 2013). A list of the angiosperms that occur in the region is still 
ongoing, but there is an estimate of 900 species (Siqueira Filho, unpubl. data), and at least one more endemic plant 
species has been described recently, Comanthera borbae A.C.S. Pereira & Giul. in Pereira et al. (2016: 26–27).
 Analyses of degraded areas using satellite images have shown that from 2000 to 2009 the percentage of forested 
areas in the proposed area of the park fell from 89% to 65%, with most of the loss being in the margins of the park and 
in areas close to water bodies (Ramos et al. 2010). There are no more recent estimates about the loss of vegetation in the 
proposed area, but it is not hard to assume that the degradation has continued in the past years. We hope that describing 
this new, endangered, narrowly endemic species will further help the preservation efforts in the area, contributing to 
the maintenance of the biodiversity found at Boqueirão da Onça. 
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