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Abstract

Jodo Barbosa Rodrigues, a renowned Brazilian botanist, spent years intensively studying Orchidaceae and Arecaceae and
oversaw two important institutions in Brazil: the Museu Botanico do Amazonas and the Jardim Boténico do Rio de Janeiro.
However, when it comes to his taxonomic studies, there are controversies about the existence of specimens mentioned in
the protologues of his new species. For example, for the palm genus Astrocaryum, several issues have arisen regarding
identifying and designating nomenclatural types of the species he described. Different researchers presumed that the entire
collection of types was destroyed after the Museu Botanico do Amazonas closed and due to natural disasters, that affected
his collections in city of Rio de Janeiro. Thus, in this study we investigated the names of Astrocaryum described by Barbosa
Rodrigues. We conducted a comprehensive investigation of Barbosa Rodrigues’ works to determine the origin and current
location of the possible nomenclatural types associated with the Astrocaryum species he described. Additionally, we
reviewed the designations proposed by Jan Wessels Boer and Sidney Glassman for these species in the previous century.
Based on our thorough search, we confirmed the absence of the specimens mentioned in the protologues of these species.
Furthermore, we substantiated the typifications made by Wessels Boer and Glassman, which were based on illustrations
by Barbosa Rodrigues. Our findings confirm the assignment of six lectotypes and twelve neotypes for Astrocaryum based
on the Shenzhen Code.
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Introduction

Astrocaryum Meyer (1818: 265) is one of the most diverse genera of palm trees in the Neotropical region (Kahn 2008).
It comprises approximately 40 species and is distributed from southern Mexico to Brazil and Bolivia (Kahn 2008). The
species are widely distributed in the Amazon basin and often form dense populations in swampy areas and riparian
and terra firme forests. Moreover, some taxa also occur in the Pacific coast rainforest, Cerrado, Pantanal, and Atlantic
Forest (Kahn 2008, Pintaud ef al. 2008).

For Astrocaryum, there is little information about the original specimens of taxa described and published by Jodo
Barbosa Rodrigues between 1875 and 1903. Different authors have reported that the specimens cited in the protologues
were destroyed or lost (Stafleu & Cowan 1976, Balick et al. 1982, Kahn & Millan 1992, Lorenzi et al. 2010).

Due to the presumed loss of this material, Wessels Boer (1965) and Glassman (1972) typified species described
by Barbosa Rodrigues using illustrations found in the naturalist's works. However, these typifications need to be
reevaluated due to inaccuracies observed in other palm genera (Henderson 2011). Moreover, with the recent digitization
of biological collections (Gasper et al. 2020, Barbosa et al. 2022), locating the specimens cited by Barbosa Rodrigues
has become easier compared to when Wessels Boer (1965) and Glassman (1972) conducted his review in the previous
century.
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For these reasons, in this study we conducted a detailed historical analysis of Barbosa Rodrigues’ works to determine
the origin and location of the possible nomenclatural types of the Astrocaryum species he described. Additionally,
when the original specimens indicated by Barbosa Rodrigues were untraceable, we reevaluated the designations made
by Glassman (1972) in the Index of American Palms and in Wessels Boer (1965) for these species. This review also
updates and rectifies information in the references above, strictly adhering to the directives outlined in the International
Code of Nomenclature for algae, fungi, and plants (The Shenzhen Code, Turland et al. 2018).

Material & Methods

We conducted a detailed analysis of the binomials of Astrocaryum cited and described by Barbosa Rodrigues throughout
his extensive professional career (Barbosa Rodrigues 1875, 1888, 1891a, 1898, 1902, 1903a, 1903b). To do so, we
consulted the information in the protologues of the works mentioned above. We also gathered historical and relevant
literature with Barbosa Rodrigues’ bibliographic information and about the possible destinations of the original material
cited in his works, such as Stafleu & Cowan (1976).

To authenticate the nomenclatural validity of the treated names in this study, we used the POWO (Plants of
the World Online, https://powo.science.kew.org/), Flora ¢ Funga do Brasil (http://floradobrasil.jbrj.gov.br/), and
Tropicos (https://www.tropicos.org/home) databases, as well as Kahn & Millan (1992) and Henderson et al. (1995).
Furthermore, we followed the recommendation of Brummitt (2011) for the reestablishment of Astrocaryum tucuma
Mart. in opposition to Astrocaryum aculeatum G.Mey.

In 2022, we conducted in loco consultations at the INPA, MG, and RB herbaria (acronyms following Thiers
(2024, continuously updated)) to look for plausible specimens collected by the researcher. MG and RB are two of the
oldest Brazilian herbaria and were in operation when Barbosa Rodrigues was working (Viana ef al. 2015, Lanna et
al. 2018). Notably, the naturalist created the RB herbarium in 1890 (Lanna et al. 2018); consequently, we thought it
might have some of his specimens. The INPA collection was created a few decades after Barbosa Rodrigues’ sojourn
in the city of Manaus. Thus, we thought this herbarium might house specimens from the closed museum that Barbosa
Rodrigues managed while in the city.

We also reviewed databases, such as JSTOR Global Plants (https://plants.jstor.org/), Reflora (http://reflora.jbrj.
gov.br/reflora/herbarioVirtual/), SpeciesLink (https://specieslink.net/), GBIF (https://www.gbif.org/), JABOT (http://
jabot.jbrj.gov.br/v3/consulta.php), and the websites of numerous herbaria, to trace potential specimens collected by the
researcher that might be deposited in other national and international herbaria.

For the revision of the types, we followed the recommendations of the International Code of Nomenclature for
algae, fungi, and plants (The Shenzhen Code, Turland ef al. 2018). In particular, we followed Articles 9.3, 9.4, and 9.8
that define lectotypes, original material and neotypes, respectively. The guidelines outlined in Articles 9.10-9.13 and
9.22 were also considered.

Throughout this work, we provide homotypic synonyms for the binomials reviewed whenever pertinent, with the
currently accepted names based on our research highlighted in bold. To provide a temporal understanding of the works
by Barbosa Rodrigues (Barbosa Rodrigues 1875, 1888, 1891a, 1898, 1902, 1903a, 1903b), we organized the species
described by each published work and kept the original order of the species published by the naturalist. Furthermore,
to provide access to typified and little-known illustrations from the works by Barbosa Rodrigues, we have included
reproductions of his “plates” in this article (Figs. 1-13).

Taxonomy
Notes about Astrocaryum Meyer and Jodo Barbosa Rodrigues

The genus Astrocaryum was first described as Avoira Giseke (1792: 53). However, this name was rejected in favor of
Astrocaryum (conserved name) that was described in 1818 (Dransfield ez al. 2008, Kahn 2008). Subsequently, species
of this genus were described and published by several foreign naturalists throughout the 19" century, such as Carl
Friedrich Philipp von Martius from Germany (1794—-1868) who was a pioneer figure and one of the most distinguished
scholars of South American palms.

Carl Friedrich Philipp von Martius arrived in Brazil in 1817 and in his works Historia Naturalis Palmarum
(published in three volumes from 1823 to 1853) and Pal/metum Orbignianum (published from 1842 to 1847) he described
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numerous species (Pintaud ez al. 2008, Kury & S& 2009). Another influential naturalist was the Scottish botanist James
William Trail (1851-1919) who dedicated 18 months of research to the Amazon River and its tributaries (Sa 1996). His
expedition promoted the discovery of new species that increased what was known about the biodiversity in the region.
The German Carl Georg Drude was another noteworthy researcher. His continuation of Martius’ seminal work, Flora
Brasiliensis, was of particular significance and provided a robust foundation for comprehending Astrocaryum (Pintaud
et al. 2008). During this continuation, Drude described new species and synthesized the taxonomic knowledge of his
time about the group.

Another notable figure that significantly advanced botanical knowledge was the Brazilian Jodo Barbosa Rodrigues
(1842-1909). Throughout the final three decades of the 19th century and in the early 20th century, he described many
new species and contributed to a better understanding of Brazil’s flora (Mori & Ferreira 1987). Supported by the
Empire of Brazil (Mori & Ferreira 1987, Sa 2001), Barbosa Rodrigues conducted multiple expeditions and authored
a series of studies. These works encompassed the subjects of anthropology, natural history and botany, including
memorable works on the families Arecaceae and Orchidaceae (Mori & Ferreira 1987, Brito 2013).

In 1872, Barbosa Rodrigues received funding from the Brazilian government and was dispatched to the Amazon
to complete, correct, and expand upon the work Pa/marum by Martius (Barbosa Rodrigues 1882). Over three and a half
years, he traversed the region’s interior and meticulously collected specimens and documented valuable information
on medicinal, culinary, and architectural applications of the local flora (Mori & Ferreira 1987, Kury & Sa 2009,
Leong 2010, Rodrigues 2012). As a result of this and other expeditions (Mori & Ferreira 1987), Barbosa Rodrigues
produced one of the most comprehensive works about Brazilian palms, which was published in multiple volumes
(Barbosa Rodrigues 1875, 1888, 1898, 1902, 1903a, 1903b). A notable work is Sertum Palmarum Brasiliensium that
was published in two volumes in 1903. The author meticulously painted 174 watercolors for the publication and
described 382 palm species, of which 166 were new (Barros 1942, Mori & Ferreira 1987, Lopes & Sa 2016).

According to Stauffer et al. (2016), Barbosa Rodrigues described four genera, 204 species, and 16 varieties of
palms as new to science based on material he accumulated during more than 30 years of studying botany. Among
the names attributed to the author, 14 species and five varieties refer to Astrocaryum (Tropicos 2024). The Tropicos
database also mentions two other scientific names. However, one of these names is a later erroneous transcription of
Barbosa Rodrigues’ work (Astrocaryum candescens Barbosa Rodrigues), and one is an illegitimate name (nom. illeg.)
[Astrocaryum aculeatum Barbosa Rodrigues (1875: 20)].

Another important aspect of his career was his contribution to founding and managing the Museu Botéanico do
Amazonas (Amazon Botanical Museum), the first scientific institution in the Amazonian Province in Brazil. The
museum was created in 1883 in the city of Manaus based on Law n. 629 of 18 June 1883 (Lopes & Sa 2016). Barbosa
Rodrigues assumed the role of director following the recommendation of Baron de Capanema and Princess Isabel’s
intermediation. On 14 December 1883, he officially took office and remained the sole researcher and director until the
institution closed seven years later (Rodrigues 2012).

During his tenure at the institution, he created the journal Vellosia, named after Frei José Mariano da Conceigédo
Velloso (1742—1811), which aimed to disseminate information about activities developed at the museum (Lopes 2022).
In April 1890, he gave up his ambitious plans for the Museu Botanico do Amazonas due to numerous structural,
political, and financial problems. Afterwards, he accepted an invitation to direct the Jardim Botanico do Rio de Janeiro
(Rio de Janeiro Botanical Garden) (Leong 2010, Lopes & Sa 2016).

On 25 April 1890, Barbosa Rodrigues was nominated director of the Jardim Botanico do Rio de Janeiro, a position
he held until his passing on 6 March 1909. Throughout his tenure, he was pivotal in spearheading the institution’s
modernization process (Mori & Ferreira 1987). Under his leadership, an integral project for the botanical garden was
developed that encompassed constructing an arboretum, greenhouses and nurseries, areas for experiments, laboratories,
a library, an herbarium, a botanical school, and a botanical museum (Ihering 1911, Peixoto et al. 2012). Thus, at the
Jardim Botanico do Rio de Janeiro, Barbosa Rodrigues managed to successfully implement much of what he did not
achieve at the Museu Botanico do Amazonas (Rodrigues 2012).

Despite his enormous importance, there is a lot of controversy surrounding Barbosa Rodrigues (Barbosa Rodrigues
1879, 1882, Thering 1911, Rodrigues 2012). For example, some foreign botanists did not esteem his work well (Barbosa
Rodrigues 1882, Mori & Ferreira 1987, Sa 2022). This was also the case for some Brazilians, such as the director of
the botany section at the Museu Nacional (National Museum), Ladislau Netto, who questioned his self-taught training
and the credibility of his works (S& 2001, Costa ef al. 2022, Sa 2022).

The attribution of amateur status to Barbosa Rodrigues further hindered the recognition of his scientific
contributions. The institutionalization of disciplines linked to natural history, such as zoology, botany, geology and
archaeology, influenced the emergence of disagreements between professional and amateur scientists (Sa 2001), which
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contributed to Barbosa Rodrigues having some rivalries throughout his life (Rodrigues 2012). Additionally, some
Orchidaceae researchers cast doubt on the existence of the specimens used to describe his new species. As mentioned
by Mori & Ferreira (1987), Buzatto et al. (2013), and Koch et al. (2016), Barbosa Rodrigues did not cite specimens in
many situations in his protologues; he only cited localities and flowering times of his new species.

Regarding Astrocaryum, original specimens were cited in the new species descriptions, except for two taxa
published by Barbosa Rodrigues in 1898 and 1903, as well as for varieties described for some species. However,
despite having mentioned the specimens in his works, the fate and location of this material are uncertain due to a lack
of information (Balick et al. 1982, Kahn & Millan 1992, Lorenzi et al. 2010).

Origin and location of the Astrocaryum specimens cited in studies by Barbosa Rodrigues

Based on the information provided in the works Enumeratio palmarum novarum (Barbosa Rodrigues 1875), “Palmae
Amazonensis Novae” (Barbosa Rodrigues 1888) and other references, it can be deduced that Barbosa Rodrigues
archived the specimens of the described palm species in the Museu Botanico do Amazonas herbarium.

Barbosa Rodrigues (1875) collected material of Astrocaryum acanthopodium Barbosa Rodrigues (1875: 20),
Astrocaryum farinosum Barbosa Rodrigues (1875: 21), Astrocaryum princeps Barbosa Rodrigues (1875: 22), and
Astrocaryum caudescens Barbosa Rodrigues (1875: 22) during his first expedition in the Amazon rainforest. This took
place between 1872 and 1875 in the Amazon River valley, which predated the foundation of the Museu Botanico do
Amazonas in 1883. Porto (1892) pointed out that Barbosa Rodrigues incorporated his personal and private botanical
collections from this expedition into the museum’s collection after its creation. Some specimens from his first trip to the
Amazon are also deposited in the Jardim Botanico do Rio de Janeiro herbarium (RB) (Koch et al. 2016). Nevertheless,
during the present study, we did not find Arecaceae specimens (including those of Astrocaryum) collected by Barbosa
Rodrigues in RB.

In “Palmae Amazonensis Novae” (1888, and the second edition from 1891), Barbosa Rodrigues described
Astrocaryum yauaperyense Barbosa Rodrigues (1888: 48), Astrocaryum sociale Barbosa Rodrigues (1888: 48),
Astrocaryum horridum Barbosa Rodrigues (1891a: 104), Astrocaryum manaoense Barbosa Rodrigues (1891a: 105),
and five varieties of Astrocaryum princeps. He cited specimens for the taxa except for the varieties of 4. princeps.
Furthermore, he explicitly indicated that he deposited the material in the Museu Botinico do Amazonas collection
(“Herb. Mus. Bot. Amaz.”). However, researchers have assumed that when the Museu Botanico do Amazonas closed
in 1890 the sets of specimens collected and indicated by Barbosa Rodrigues were lost (Prance 1971, Mori & Ferreira
1987). Numerous political, budgetary, and structural problems resulted in the museum closing (Lopes 2022).

Lopes (2022) cited the Museu Botanico do Amazonas as a classic example of what literature has called a “lost
museum”. Despite the efforts of numerous specialists to locate them (Prance 1971, Rodrigues 2012, Lopes & S4 2016,
Lopes 2022), the botanical collection, which had almost 10,000 specimens (Barbosa Rodrigues 1892), as well as the
ethnographic collection, are not known to be in any institution in Brazil or abroad now.

Officially, the objects of the closed museum became the responsibility of the Secretary of Public Education of
Amazonas (Secretaria de Educacdo Publica do Amazonas) (Lopes & Sa 2016). However, they were probably lost or
destroyed over time due to a lack of interest (Rodrigues 2012, Lopes & S& 2016). In 1897, the collections that would
have belonged to the museum were practically non-existent. The old museum building had been transformed into
housing for soldiers during revolutionary movements at the beginning of the Republic in 1891-1892. Consequently,
the collections were relocated and abandoned within the Liceu Amazonense (Lopes 2022). A part of the museum’s
library survived in the library of the Liceu Amazonense (current Colégio Amazonense D. Pedro II). Years later, the
government transferred the library collection to the Instituto Nacional de Pesquisas da Amazonia, which was founded in
1954. In 1980, the researcher William Rodrigues discovered a single specimen of Tynanthus igneus Barbosa Rodrigues
(1891Db: 50) that was described and collected by Barbosa Rodrigues. The specimen was inside a volume of the journal
Adansonia and is currently archived in the INPA herbarium as a valuable treasure (Mori & Ferreira 1987, Melo 2004,
Leong 2010, Rodrigues 2012).

In his book Palmae mattogrossenses (Barbosa Rodrigues 1898), published during his tenure at the Jardim Botanico
do Rio de Janeiro, Barbosa Rodrigues indicated specimens in almost all the new descriptions. Furthermore, unlike in
his previous works (Barbosa Rodrigues 1875, 1888), he prepared and included illustrations of all treated species. The
examined specimen information is only missing for Astrocaryum leiospatha var. subulosum Barbosa Rodrigues (1898:
59). Explicitly, Barbosa Rodrigues indicated specimens for Astrocaryum echinatum Barbosa Rodrigues (1898: 51),
Astrocaryum arenarium Barbosa Rodrigues (1898: 53), and Astrocaryum leiospatha Barbosa Rodrigues (1898: 56).
He collected all the cited material during an expedition in the old province of Mato Grosso in 1897. Unfortunately, he
did not cite an herbarium for these specimens.
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Presumably, these specimens were incorporated into RB. However, we did not find any of these samples while
consulting the institution’s online platform and the collection in person in 2022. As mentioned in other studies of
different taxonomic groups, an alternative and widely accepted possibility is that, as a security measure, Barbosa
Rodrigues kept the collection in the basement of his residence, which was on Rua Haddock Lobo in the city of Rio
de Janeiro (Rodrigues 2012). As Stauffer et al. (2016) pointed out, for reasons still unknown, Barbosa Rodrigues
preferred to keep the samples he accumulated in his private collection rather than depositing them in Brazilian or
foreign herbaria.

Given this, it is worth asking the following questions: Would Barbosa Rodrigues have adopted such a strategy
due to fear that the material would have the same destiny as that in the Museu Botanico do Amazonas collection? Was
it a strategy to prevent other researchers from analyzing the specimens and publishing about them before him? See
the context of his conflicting history with the British researcher James William Helenus Trail (S& 2001, Stauffer et
al. 2016). The Brazilian published a series of protests that alleged James Trail stole his new taxa after they collected
together for a few weeks in the Amazon (Barbosa Rodrigues 1879, 1882, Sa 2001). However, as highlighted by
Stauffer et al. (2016), in the absence of more evidence, it is impossible to determine precisely the motivation that led
him not to deposit his private collection in a public institution.

What stands out is the unfortunate loss of Barbosa Rodrigues’ collection (Batista et al. 2011). Stafleu & Cowan
(1976) initially mentioned that the collection was lost in a fire. However, new evidence indicates that the samples were
destroyed during a flood (Stauffer et al. 2016). According to Buzatto et al. (2011), the American orchidologist Oakes
Ames obtained this information during a visit to the residence of Dona Constanca Pacca in 1915. Dona Constanga was
Barbosa Rodrigues’ companion and widow. During this visit, Ames learned that a large part of the collection had been
destroyed in the basement of Barbosa Rodrigues’ house during a “terrible tropical flood” in the city.

In later studies, Barbosa Rodrigues described only three new species of Astrocaryum. Astrocaryum giganteum
Barbosa Rodrigues (1902: 82), which the author discovered in 1872 in Santarém (Para state), was published in 1902
(Barbosa Rodrigues 1902). In the protologue of this species, Barbosa Rodrigues did not cite a type specimen or the
material examined; he only provided an illustration with the characteristics of the palm. The other two species were
Astrocaryum kewense Barbosa Rodrigues (1903b: 70) and Astrocaryum burity Barbosa Rodrigues (1903b: 73), which
were published in his work and general synthesis of his studies called Sertum Palmarum Brasiliensium (Barbosa
Rodrigues 1903b). Like A. giganteum, Barbosa Rodrigues did not cite a type specimen or the material examined in
the protologue of 4. burity. He only provided a watercolor illustration in the publication. For A. kewense, he indicated
only one specimen of a gathering of Auguste Glaziou (n. 22279) deposited in the Kew Herbarium (K). Among all
the Astrocaryum species described by Barbosa Rodrigues, this species is the only one that has a material collected
by another naturalist. During our searches, we also found duplicate specimens of the gathering in the MO and P
herbarium.

As noted, Barbosa Rodrigues had a meaningful career and contributed to discovering many new species, including
some Astrocaryum. However, the loss of the original specimens that all these names are based on, and the lack of
indicating a type, compromises and leaves many of these taxa without established identities (Batista e a/. 2011).

Although we conducted a thorough historical review and searched for his specimens in the possible herbaria,
we did not find original specimens of species described by Barbosa Rodrigues. This was also found for other groups
studied by Barbosa Rodrigues (Buzatto et al. 2011, 2013).

Given this, what would be the best way to deal with the species described by Barbosa Rodrigues that have no
traceable specimens? Following Turland et al. (2018), specialists have proposed designating the original illustrations
in the Barbosa Rodrigues protologues as lectotypes and paintings in subsequent works by the author as neotypes
(Prance 1971, Castro & Singer 2018). This would provide a reference point for future taxonomic studies and allow
these species names to be based on reliable and verifiable evidence.

Barbosa Rodrigues was an accomplished botanical illustrator who prepared illustrations of practically all the
species he described (Ormindo 2012). Consequently, recent and similar typification works of the species described and
illustrated by him were made for different genera of Orchidaceae (Menine Neto & Docha Neto 2009, Smitd & Borba
2009, Meneguzzo et al. 2010, Batista et al. 2011, Buzzatto et al. 2011, 2013, Koch et al. 2016, Castro & Singer 2018),
Aristolochiaceae (Brito 2013, Freitas ef al. 2016), Burmaniaceae (Brito 2013), and Passifloraceae (Feuillet 2010). A
study of Arecaceae (Stauffer et al. 2016) based on a review of the work Palmae novae Paraguayenses, published by
Barbosa Rodrigues (1899), was also conducted.

For these reasons, and mainly due to not finding the specimens reported by Barbosa Rodrigues, we confirmed
the typifications of the illustrations previously made by Wessels Boer (1965) and Glassman (1972). However, here we
rename Glassman’s and Wessels Boer’s types following the norms recommended by Turland ez al. (2018), specially
the Art. 9.10.
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In total, we formalized six lectotypes (Art. 9.3) for the Astrocaryum binomials based on illustrations in the
protologues of the original material by Barbosa Rodrigues. In addition, we confirmed twelve neotypes (Art. 9.8) when
the illustrations were in works published by the author after the initial publication of the protologues. Additional details
about our review of the nomenclatural types of Astrocaryum from the works of Barbosa Rodrigues are below.

Types of the names published by Barbosa Rodrigues (1875)—FEnumeratio palmarum novarum quas valle fluminis
Amazonum inventas et ad sertum palmarum.

1. Astrocaryum acanthopodium Barbosa Rodrigues (1875: 20). Type:—BRAZIL. [Para state]: in altis montibus ad
fluvium Trombetas, s.d., Barbosa Rodrigues (“Barb. Rod. hb. Palm. n. 350”—probably destroyed). Neotype [designated
by Wessels Boer (1965: 135) as “lectotype”, here corrected]:—Illustration in Barbosa Rodrigues (1903b: Tab. 76B).

= Astrocaryum paramaca Martius (1844: 88).

Notes:—Barbosa Rodrigues (1875) described Astrocaryum acanthopodium from a specimen he collected on the
Trombetas River, in Para State, Brazil. Based on substantial historical data, the specimen was deposited in the Museu
Botanico do Amazonas herbarium but later destroyed after the museum closed (Porto 1892, Prance 1971, Mori &
Ferreira 1987). Isotypes of the material were not found, and the protologue does not cite any other original material.
However, a few years after the species was published, Barbosa Rodrigues (1903b) published an illustration of the taxon
(Fig. 1), which was initially designated as “lectotype” by Wessels Boer (1965). Here, we recognize this illustration as a
neotype, in accordance with Art. 9.8 and 9.10 of Turland et al. (2018). Currently, the species is considered a synonym
of Astrocaryum paramaca, according to Kahn & Millan (1992), Henderson et al. (1995), and POWO (2024).

2. Astrocaryum farinosum Barbosa Rodrigues (1875: 21). Type:—BRAZIL. s.1., s.d., Barbosa Rodrigues (“Barb.
Rod. hb. Palm. n. 338”—probably destroyed). Neotype [designated by Wessels Boer (1965: 132) as “lectotype”, here
corrected]:—Illustration in Barbosa Rodrigues (1903b: Tab. 78).

Notes:—Barbosa Rodrigues (1875) described Astrocaryum farinosum from a specimen he collected and deposited in
his collection “Barb. Rod. hb. Palm. n. 338”. Based on the literature, his collections from this period were deposited in
the herbarium at the Museu Botanico do Amazonas and were subsequently destroyed after the museum closed (Porto
1892, Prance 1971, Mori & Ferreira 1987). Isotypes of the material were not found, and the protologue does not cite
other original material. However, a few years after the species was published, Barbosa Rodrigues (1903b) included
an illustration of the taxon in his magnum opus Sertum Palmarum Brasiliensium (Fig. 2), which was later designated
as the “lectotype” by Wessels Boer (1965). This is erroneous designation that is corrected here to neotype under Art.
9.8 and 9.10. Currently, the species is considered valid according to Kahn & Millan (1992), Kahn (2008), and POWO
(2024).

3. Astrocaryum princeps Barbosa Rodrigues (1875: 22). Type:—BRAZIL. s.1.,, s.d., Barbosa Rodrigues (“Barb. Rod.
hb. Palm. n. 219”—probably destroyed). Neotype [designated by Wessels Boer (1965: 126) as “lectotype”, here
corrected]:—Illustration in Barbosa Rodrigues (1903b: Tab. 73).

= Astrocaryum tucuma Martius (1824: 77).

Notes:—Astrocaryum princeps, included as a synonym of Astrocaryum tucuma by Kahn & Millan (1992), Henderson
et al. (1995) and Kahn (2008), was described by Barbosa Rodrigues (1875) based on a specimen he collected and
deposited in his collection “Barb. Rod. hb. Palm.” The specimen was deposited in the Museu Botanico do Amazonas
herbarium and likely destroyed after the museum closed (Porto 1892, Prance 1971, Mori & Ferreira 1987). Isotypes of
the material were not found, and the protologue does not cite any other original material. However, a few years after
the species was published, Barbosa Rodrigues (1903b) included an illustration of the taxon (Fig. 3), which was later
designated as the “lectotype” by Wessels Boer (1965). Here, we recognize this illustration as a neotype (see Art. 9.8
and 9.10).
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FIGURE 1. Neotype of Astrocaryum acanthopodium (Section B). [Barbosa Rodrigues 1903b: Tab. 76].
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FIGURE 2. Neotype of Astrocaryum farinosum. [Barbosa Rodrigues 1903b: Tab. 78].
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FIGURE 3. Neotype of Astrocaryum princeps. [Barbosa Rodrigues 1903b: Tab. 73].
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FIGURE 4. Neotype of Astrocaryum caudescens. [Barbosa Rodrigues 1903b: Tab. 66].
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FIGURE 5. Neotype of Astrocaryum caudescens (Section A). [Barbosa Rodrigues 1903b: Tab. 67].
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4. Astrocaryum caudescens Barbosa Rodrigues (1875: 22). Type:—BRAZIL. [Para state]: in regione sita ad cataractas
fluvii Trombetas, s.d., Barbosa Rodrigues (“Barb. Rod. hb. Palm. n. 225”—probably destroyed). Neotype [designated
by Glassman (1972: 14) as “type”, here corrected]:—Illustrations in Barbosa Rodrigues (1903b: Tab. 66B and 67A).

= Astrocaryum tucuma.

Notes:—Astrocaryum caudescens is among the many synonyms of Astrocaryum tucuma (Kahn & Millan 1992,
Henderson et al. 1995, POWO 2024). In the protologue, Barbosa Rodrigues (1875) cited a specimem deposited in
his collection “Barb. Rod. hb. Palm.”. The literature also indicates that the “Barb. Rod. hb. Palm.” collection from
that time was deposited in the Museu Botanico do Amazonas herbarium (Porto 1892, Prance 1971, Mori & Ferreira
1987). In our search for original material, we found no palm specimen of the taxon collected by Barbosa Rodrigues.
Considering the lack of other original material found during our search, we recommend retaining the typification made
by Glassman (1972) of the illustration in Barbosa Rodrigues’ subsequent publication (Figs. 4 and 5) called “Sertum
Palmarum” (Barbosa Rodrigues 1903b). We now recognize the illustration as a neotype.

Types of the names published by Barbosa Rodrigues (1888, 1891a)—Palmae Amazonensis novae”.

5. Astrocaryum yauaperyense Barbosa Rodrigues (1888: 48). Type:—BRAZIL. Prov. Amazonas [Amazonas state]:
flum. Yaupery [Jauaperi] ad Rio Negro, s.d., Barbosa Rodrigues (“Herb. Mus. Bot. Amaz. n. 141”—probably destroyed).
Neotype [designated by Glassman (1972: 21) as “type”, here corrected]:—Illustration in Barbosa Rodrigues (1903b:
Tab. 80A).

= Astrocaryum murumuru Martius (1824: 70).

Notes:—Astrocaryum yauaperyense is a synonym of Astrocaryum murumuru according to Kahn & Millan (1992) and
POWO (2024). In the protologue of 4. yauaperyense, Barbosa Rodrigues (1888) only mentioned a single specimen
collected from “Rio Jauaperi to Rio Negro” in the Amazonas province and deposited in the Museu Botanico do
Amazonas herbarium (Porto 1892, Prance 1971, Mori & Ferreira 1987). Glassman (1972) designated the illustration
(Fig. 6) of the species featured in Barbosa Rodrigues’ renowned work Sertum Palmarum Brasiliensium from 1903 as
the “type” (Barbosa Rodrigues 1903b). Considering the absence of any other original material found during our search,
we confirm Glassman’s designation of the illustration as a neotype.

6. Astrocaryum sociale Barbosa Rodrigues (1888: 48). Type:—BRAZIL. Prov. Amazonas [Amazonas state]: [garapé
Taruma-miri [Taruma-mirim] in Rio Negro, s.d., Barbosa Rodrigues (“Herb. Mus. Bot. Amaz. n. 567”—probably
destroyed). Neotype [designated by Wessels Boer (1965: 132) as “lectotype”, here corrected]:—Illustration in Barbosa
Rodrigues (1903b: Tab. 79A).

Notes:—Barbosa Rodrigues (1888) described Astrocaryum sociale based on a specimen collected in the Amazonian
region of Brazil (“Herb. Mus. Bot. Amaz. n. 567”). The type specimen was obtained from Igarapé Taruma-Mirim, near
the city of Manaus, by the Rio Negro, and was also deposited in the herbarium at the Museu Botanico do Amazonas
(Porto 1892, Prance 1971, Mori & Ferreira 1987). Wessels Boer (1965) designated an illustration (Fig. 7) published
decades later by Barbosa Rodrigues (1903b) as the lectotype of this species due to the absence of the specimen. Our
extensive investigations failed to locate any other original material of this taxon. For this reason, following the Code
of Nomenclature for algae, fungi, and plants (Turland et al. 2018), we uphold Wessels Boer’s designation of Barbosa
Rodrigues’ illustration as the neotype, correcting the use of the term lectotype according to Art. 9.10.

7. Astrocaryum princeps var. aurantiacum Barbosa Rodrigues (1888: 49). Type:—not designated and no specimens
cited. Neotype [designated by Glassman (1972: 19) as “type”, here corrected]:—Illustration in Barbosa Rodrigues
(1903b: Tab. 79B).

= Astrocaryum tucuma.

Notes:—All four varieties of Astrocaryum princeps (var. aurantiacum, var. flavum, var. sulphureum, and var. vitellinum)
described by Barbosa Rodrigues are synonyms of Astrocaryum tucuma (Kahn & Millan 1992, POWO 2024). In the
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case of Astrocaryum princeps var. aurantiacum, Barbosa Rodrigues (1888) did not designate a type, and no other
original material is cited in the protologue. Glassman (1972) designated an illustration (Fig. 7) published decades later
by Barbosa Rodrigues (1903b) as the type for this variety. Given that we did not find other original material of this
taxon, it is essential to confirm Glassman’s designation of the Barbosa Rodrigues illustration as the neotype, following
the Code of Nomenclature for algae, fungi, and plants (Turland et al. 2018).
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FIGURE 6. Neotype of Astrocaryum yauaperyense (Section A). Neotype of Astrocaryum princeps var. sulphureum (Section B). Neotype
of Astrocaryum princeps var. flavum (Section C). [Barbosa Rodrigues 1903b: Tab. 80].
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8. Astrocaryum princeps var. flavum Barbosa Rodrigues (1888: 50). Type:—not designated and no specimens cited.
Neotype [designated by Glassman (1972: 19) as “type”, here corrected]:—Illustration in Barbosa Rodrigues (1903b:
Tab. 80C).

= Astrocaryum tucuma.

Notes:—Barbosa Rodrigues (1888) did not designate any type and did not cite any other original material in the
protologue of Astrocaryum princeps var. flavum. However, the naturalist included an illustration of this taxon (Fig.
6) in his work Sertum Palmarum Brasiliensium (Barbosa Rodrigues 1903) some years after the original publication.
Glassman (1972) designated this illustration as the “type” for the variety. Here, we recognize this illustration as a
neotype.

9. Astrocaryum princeps var. sulphureum Barbosa Rodrigues (1888: 50). Type:—not designated and no specimens
cited. Neotype [designated by Glassman (1972: 20) as “type”, here corrected]:—Illustration in Barbosa Rodrigues
(1903b: Tab. 80B).

= Astrocaryum tucuma.

Notes:—In his original publication of Astrocaryum princeps var. sulphureum, Barbosa Rodrigues (1888) did not
designate a type or cite any other original material. However, in a later work, Barbosa Rodrigues (1903b) included
an illustration of this variety (Fig. 6), which was designated as the “type” by Glassman (1972). We recognize this
illustration as a neotype following the guidelines outlined by Turland et al. (2018).

10. Astrocaryum princeps var. vitellinum Barbosa Rodrigues (1888: 50). Type:—not designated and no specimens
cited. Neotype [designated by Glassman (1972: 20) as “type”, here corrected]:—Illustration in Barbosa Rodrigues
(1903b: Tab. 79C).

= Astrocaryum tucuma.

Notes:—Barbosa Rodrigues (1888) did not designate a type or provide any other original material in the Astrocaryum
princeps var. vitellinum protologue. In this case, Glassman (1972) typified the illustration (Fig. 7) of this variety in
Barbosa Rodrigues (1903b). Here, we acknowledge this illustration as a neotype.

11. Astrocaryum horridum Barbosa Rodrigues (1891a: 104). Type:—BRAZIL. Rio Javary [Javari], s.d., Barbosa
Rodrigues (“Herb. Mus. Bot. Amaz. n. 720”—probably destroyed). Neotype [designated by Glassman (1972: 17) as
“type”, here corrected]:—Illustration in Barbosa Rodrigues (1903b: Tab. 81A).

= Astrocaryum javarense (Trail 1877: 77) Drude (1881: 372).

Notes:—Kahn & Millan (1992), Henderson et al. (1995), and POWO (2024) list Astrocaryum horridum as a synonym
of Astrocaryum javarense. In the protologue, Barbosa Rodrigues (1888) mentioned a single specimen collected on
“Rio Javari” and deposited in the Museu Botanico do Amazonas herbarium. To address that this material was lost
(Porto 1892, Prance 1971, Mori & Ferreira 1987), Glassman (1972) designated the illustration (Fig. 8) in Barbosa
Rodrigues’ renowned work Sertum Palmarum Brasiliensium from 1903 as the “type” (Barbosa Rodrigues 1903b).
Considering no other original material was discovered during our thorough investigation, we recognize Glassman’s
designation of the illustration as a neotype.

12. Astrocaryum manaoense Barbosa Rodrigues (1891a: 105). Type:—BRAZIL. Prov. Amazonas [Amazonas state]:
in Mandos [Manaus] ad Rio Negro, s.d., Barbosa Rodrigues (“Herb. Mus. Bot. Amaz. n. 701”—probably destroyed).
Neotype [designated by Glassman (1972: 18) as “type”, here corrected]:—Illustration in Barbosa Rodrigues (1903b:
Tab. 71A).
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FIGURE 7. Neotype of Astrocaryum sociale (Section A). Neotype of Astrocaryum princeps var. aurantiacum (Section B). Neotype of
Astrocaryum princeps var. vitellinum (Section C). [Barbosa Rodrigues 1903b: Tab. 79].
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FIGURE 8. Neotype of Astrocaryum horridum (Section A). [Barbosa Rodrigues 1903b: Tab. 81].
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= Astrocaryum tucuma.

Notes:—Astrocaryum manaoense was treated as a synonym of Astrocaryum tucuma by Kahn & Millan (1992),
Henderson et al. (1995), and POWO (2024). In the protologue, Barbosa Rodrigues (1888) mentioned a single specimen
that was collected in the city of Manaus and deposited in the Museu Botanico do Amazonas herbarium (Porto 1892,
Prance 1971, Mori & Ferreira 1987). However, the original specimen that served as the basis of the description is
believed to have been lost after the herbarium closed at the end of the 19™ century, as noted by Prance (1971), Mori &
Ferreira (1987), Rodrigues (2012), Lopes & Sé (2016), and Lopes (2022). Glassman (1972) designated the illustration
(Fig. 9) in Barbosa Rodrigues’ renowned work Sertum Palmarum Brasiliensium from 1903 as the “type” (Barbosa
Rodrigues 1903b). Considering no other original material was found during our search, we confirm Glassman’s
designation of the illustration as a neotype.

Types of the names published by Barbosa Rodrigues (1898)—Palmae Mattogrossenses novae vel minus cognitae quas
collegit descripsit et iconibus.

13. Astrocaryum echinatum Barbosa Rodrigues (1898: 51). Type:—BRAZIL. Prov. Mato Grosso [Mato Grosso state]:
Serra da Chapada, s.d., Barbosa Rodrigues 221 (probably destroyed). Lectotype [designated by Glassman (1972: 16)
as “type”, here corrected]: Illustration in Barbosa Rodrigues (1898: Tab. XVII).

Notes:—Barbosa Rodrigues (1898) described Astrocaryum echinatum based on a specimen he collected (Barbosa
Rodrigues 221), which was likely deposited in his personal collection at his residence in the city of Rio de Janeiro
(Rodrigues 2012). According to Buzatto et al. (2011) and Stauffer et al. (2016), this collection was destroyed during
a bad flood in the city. The only remaining original material consists of an illustration of the species in the protologue
(Fig. 10), which was later designated as the “type” by Glassman (1972). Considering no other original material was
discovered during our thorough investigation of the herbaria, we recognize Glassman’s designation of the illustration
as a lectotype, following the Code of Nomenclature for algae, fungi, and plants (Turland et a/l. 2018). Currently, this
species is considered valid according to Kahn & Millan (1992), Kahn (2008), and POWO (2024).

14. Astrocaryum arenarium Barbosa Rodrigues (1898: 53). Type:—BRAZIL. Prov. Mato Grosso [Mato Grosso state]:
Serra da Chapada, s.d., Barbosa Rodrigues 214 (probably destroyed). Lectotype [designated by Glassman (1972: 15)
as “type”, here corrected]:—Illustration in Barbosa Rodrigues (1898: Tab. X VIII).

Notes:—The taxonomic identity of this species remains uncertain. Despite A. arenarium being considered valid
according to POWO (2024), it is often categorized as dubious or potentially extinct (Lorenzi et al. 2010). About the type,
as with all other previously reported species, the specimen indicated in the protologue of Astocaryum arenarium was
probably destroyed. Based on substantial historical information, the material was deposited in the personal collection
of Barbosa Rodrigues, which was subsequently lost during a bad flood in the city of Rio de Janeiro (Glassman 1972,
Stafleu & Cowan 1976, Batista et al. 2011, Buzatto et al. 2011, Rodrigues 2012, Stauffer et al. 2016). Consequently,
the only remaining original material is an illustration (Fig. 11) of the species in the protologue (Barbosa Rodrigues
1898), which Glassman designated as the type. Here, we recognize this illustration as a lectotype, following the
guidelines outlined by Turland et al. (2018).

15. Astrocaryum leiospatha Barbosa Rodrigues (1898: 56). Type:—BRAZIL. Prov. Mato Grosso [Mato Grosso state]:
s.l., s.d., Barbosa Rodrigues 206 (probably destroyed). Lectotype [designated by Glassman (1972: 18) as “type”, here
corrected]:—Illustration in Barbosa Rodrigues (1898: Tab. XIX, Fig. A).

= Astrocaryum huaimi Martius (1844: 86).

Notes:—Barbosa Rodrigues (1875) described Astrocaryum leiospatha based on a specimen he collected (Barbosa
Rodrigues 206) in the former province of Mato Grosso. Possibly, the specimen was deposited in Barbosa Rodrigues’
collection at his residence in the city of Rio de Janeiro (Rodrigues 2012). There are several mentions in the literature
that his personal collection was lost (Glassman 1972, Stafleu & Cowan 1976, Batista et al. 2011) due to a major
flood that destroyed it in the basement of his house (Buzatto ef al. 2011, Stauffer et al. 2016). Given this, Glassman
(1972) designated the illustration (Fig. 12) in the protologue as the type of 4. leiospatha. Our search found no other
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original material except for the illustration mentioned above. For this reason, we endorse Glassman’s designation of
the Barbosa Rodrigues illustration as the lectotype, following Turland et al. (2018). Currently, the species is considered
a synonym of Astrocaryum huaimi according to Kahn & Millan (1992), Henderson ef al. (1995), and POWO (2024).
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FIGURE 9. Neotype of Astrocaryum manaoense (Section A). Lectotype of Astrocaryum burity (Section B). [Barbosa Rodrigues 1903b:
Tab. 71].
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FIGURE 10. Lectotype of Astrocaryum echinatum. [Barbosa Rodrigues 1898: Tab. X VII].
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FIGURE 11. Lectotype of Astrocaryum arenarium. [Barbosa Rodrigues 1898: Tab. XVIII].
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FIGURE 12. Lectotype of Astrocaryum leiospatha (Section A). Lectotype of Astrocaryum leiospatha var. subulosum (Section B). [Barbosa
Rodrigues 1898: Tab. XIX].
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FIGURE 13. Lectotype of Astrocaryum giganteum (Section C). [Barbosa Rodrigues 1902: Tab. X].
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16. Astrocaryum leiospatha var. subulosum Barbosa Rodrigues (1898: 59). Type:—not designated and no specimens
cited. Lectotype [designated by Glassman (1972: 18) as “type”, here corrected]:—Illustration in Barbosa Rodrigues
(1898: Tab. XIX, Fig. B).

= Astrocaryum huaimi.

Notes:—Similar to Astrocaryum leiospatha, this variety has also been determined to be a synonym of Astrocaryum
huaimi (Kahn & Millan 1992, POWO 2024). In his original Astrocaryum leiospatha var. subulosum publication,
Barbosa Rodrigues (1888) did not designate a type or provide a set of specimens. However, he included an illustration
(Fig. 12) of this variety in the protologue, which was later designated as the “type” by Glassman (1972). This illustration
is here recognized as a lectotype following the guidelines by Turland et al. (2018).

Types of the names published by Barbosa Rodrigues (1902)—"“Contributions du Jardin Botanique de Rio de Janeiro
par son directeur J. Barbosa Rodrigues—III”.

17. Astrocaryum giganteum Barbosa Rodrigues (1902: 82). Type:—not designated and no specimens cited. Lectotype
[designated by Glassman (1972: 20) as “type”, here corrected]: [llustration in Barbosa Rodrigues (1902: Tab. X, Fig.
O).

Notes:—The protologue of 4. giganteum (Barbosa Rodrigues 1902) lacks any indication of the type or other specimens.
However, an original illustration by Barbosa Rodrigues (Fig. 13) is in the article. This illustration was designated as
the “type” by Glasmann (1972). Here, we confirm Glassman’s designation of the illustration as a lectotype, following
the guidelines outlined by Turland ef al. (2018). Currently, the species is considered valid according to Kahn (2008),
Lorezin et al. (2010), POWO (2024), and Vianna (2024).

Types of the names published by Barbosa Rodrigues (1903b)—Sertum Palmarum Brasiliensium, ou relation des
palmiers noveaux du Bresil, découverts, déscrits et dessinés d’apreés nature—volume I1.

18. Astrocaryum kewense Barbosa Rodrigues (1903b: 70). Type:—BRAZIL. Province of Goyas: inter Barreira do
Veado & Morro Redondo, 1895/1896, Glaziou 22279 (holotype K image!, isotypes MO image!, P image!).

Notes:—Astrocaryum kewense stands out for being the only Astrocaryum species described by Barbosa Rodrigues
that still has specimens remaining today. The type materials were collected by Auguste Glaziou (the gathering Glaziou
22279), arenowned French researcher, in the former province of Goyaz, while he was studying the location for the new
capital of the country for the Brazilian government (Barbosa Rodrigues 1903). Glaziou deposited one specimen of this
gathering in the Kew Herbarium (K). This only specimen of the K herbarium was cited by Barbosa Rodrigues in the
protologue of 4. kewense (Barbosa Rodriugues 1903b). Following the guidelines of McNeill (2014), we established
this specimen as the holotype of 4. kewense. In our investigations, we also found isotypes in the Missouri Botanical
Garden Herbarium (MO) and Muséum National d’Histoire Naturelle Herbarium (P). The taxonomic identity and
validity of this species are currently considered uncertain, according to POWO (2024) and Vianna (2024).

19. Astrocaryum burity Barbosa Rodrigues (1903b: 73). Type:—not designated and no specimens cited. Lectotype
[designated by Glassman (1972: 15) as “type”, here corrected]: Illustration in Barbosa Rodrigues (1903b: Tab. 71B).

Notes:—The taxonomic identity of this species is still uncertain; it falls into the category of names not yet attributed to
a known taxon (POWO 2024, Tropicos 2024, Vianna 2024). The protologue of A. burity (Barbosa Rodrigues 1903b)
consists of a brief diagnostic description but does not indicate the type specimen. However, Barbosa Rodrigues included
an original illustration (Fig. 9) in the protologue, which Glassman (1972) designated as the “type” due to the absence
of other original material. To adhere to the International Code of Nomenclature (Turland ez al. 2018), we propose
upholding Glassman’s designation as the lectotype for this species.
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