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ABSTRACT

Brazil, the largest country in South America, boasts the greatest diversity of ants
in the Americas and ranks among the most species-rich countries globally. It has
long been recognized as a key hub for myrmecology, driven by its remarkable
biodiversity and a rich history of research in ant ecology and taxonomy. However,
mapping ant species and developing a comprehensive understanding of them
remains a significant challenge. Here, we present an overview of the state of the
art in ant taxonomy and the work of ant taxonomists in Brazil. Early taxonomic
studies in the country were initiated by European naturalists. Over the years,
Brazilian research institutes and universities have expanded their infrastructure,
bringing in new professionals, broadening graduate programs, and pushing the
boundaries of ant research, including taxonomy. The nationalization of scien-
tific production, combined with increasing collaboration among researchers,
has shifted the field from individual, single-author taxonomic descriptions to
team-based approaches. The establishment of the Brazilian Ants Course & Con-
sortium and the growing expertise in ant taxonomy underscore Brazil's status
as a global leader in myrmecological research. Taxonomists primarily rely on
voucher specimens stored in museums, universities, and laboratory collections
to expand our understanding of biodiversity despite ongoing challenges. The
growth of scientific output, the training of new taxonomists, and the advancement
of analytical techniques have positioned Brazil's myrmecological community to
effectively tackle complex taxonomic and evolutionary questions.
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INTRODUCTION

Brazil has been recognized as a cradle for ant taxonomy and myrmecology
in general, due to its great biodiversity and long history of research on systema-
tics. During this history, ant taxonomy has seen many different stages. At first,
species were described by European naturalists who visited the country or
received material sent by local researchers and naturalists. Gradually, research
institutes and universities implemented broader research initiatives, hired new
professionals and expanded their graduate programs, encompassing new
frontiers in taxonomy, ecology, systematics, evolution, phylogenetics, genetics,
biogeography, ethology, and conservation, using ants as model organisms. The
consolidation of Brazilian Myrmecology and its achievements are exemplified
by the Symposium of Myrmecology, a prominent international meeting, and the
Brazilian Ants Consortium, composed of around 40 scientists with varied exper-
tise. In this chapter, we present the state of the art of Myrmecology in Brazil,
with a focus on taxonomy. First, we trace the history of ant taxonomy in Brazil,
highlighting the remarkable legacies of its various key figures, from the early
stages to the present—considering active Ph.D. researchers on ant taxonomy
in the country who have already described at least one new ant species. Finally,
we discuss future perspectives for ant taxonomy in Brazil. All genera and species
names cited in the chapter are listed by author and year in the supplementary
material (Table S1), along with all corresponding taxonomic references (Table S2).

THE EARLY DAYS OF BRAZILIAN ANT TAXONOMY

From the mid-eighteenth century to the late nineteenth century, a suc-
cession of European naturalists and entomologists made significant contribu-
tions to the knowledge of Brazilian ant diversity, often expanding the known
distributions of Neotropical species to include Brazil or formally describing
species from the country. The first such contribution came from Swedish natu-
ralist Carolus Linnaeus, who in 1758, included species occurring in Brazil in his
Systema Naturae (e.g., Atta cephalotes, A. sexdens, Cephalotes atratus, Dolicho-
derus bidens, Odontomachus haematodus). Although his work was primarily
based on specimens from Suriname collected by his student Daniel Rolander
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(1722-1793) (BACCARO et al., 2015), several of these taxa are known to occur
in Brazil, including Neoponera foetida, which is restricted to the Amazon region.

Almost 20 years later, in 1775, Danish entomologist Johann Christian
Fabricius (1745-1808) described the first ant species explicitly attributed to
Brazil: Formica attelaboides and F. rufipes. Unfortunately, these descriptions
lack precise locality data or information about the collectors, leaving only the
country as a general reference. Towards the close of the eighteenth century
and into the early nineteenth century, French naturalists Guillaume-Antoine
Olivier (1756-1814) and Pierre André Latreille (1762-1833) also contributed to
the characterization of Brazilian ant fauna. Working largely with material from
French Guiana, they described species whose ranges extend into Brazil, such as
Formica vagans and F. crassinoda. Latreille, in particular, named the first species
based on a Brazilian specimen—Formica spinicollis—collected from Rio Negro
by German naturalist and explorer Friedrich Heinrich Alexander von Humboldt
(1769-1859) during his travels in equinoctial America.

The second half of the nineteenth century saw important British contribu-
tions, most notably from Frederick Smith (1805-1879) of the British Museum. In the
1850s, Smith described numerous species collected in the Amazon by English
naturalist Henry Walter Bates (1825-1892) during his expedition from 1848 to
1852. While many of these were only broadly assigned to Brazil, others had more
precise localities, such as Pard, Santarém, Villa Nova on the Amazons, and the
Tapajos river. In 1858, Smith's catalogue of Formicidae went beyond listing
species, incorporating new descriptions from Bates’ material, such as Formica
solitaria from Ega (=Tefé, Amazonas), F. arborea from llha do Marajé (Pard),
and Atta fabricator from Rio de Janeiro. This work also used material collected
by English cleric and coleopterist Hamlet Clark (1823-1867) and the naturalist
and artist William Swainson (1789-1855), expanding the Brazilian distribution
of several species previously known only from other parts of the Neotropics.
Around the same time, Austrian entomologist Gustav L. Mayr (1830-1908) began
describing Brazilian ants (MAYR, 1862). His first contributions (e.g., Camponotus
westermanni, Cryptocerus spinosus, Pheidole opaca) were based on specimens
in the “Mus. Caes. Vienn."” collection, some from unnamed collectors and others
from Westermann and H. Drewsen. However, much of this material, like Prenolepis
fulva, came from the Novara frigate's scientific circumnavigation (1857-1859,
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which stopped in Rio de Janeiro and was organized by Austrian naturalist Georg
Ritter von Frauenfeld (1807-1873) (BASCH-RITTER, 2008). In 1865, Mayr published
a fuller account of the Novara ants (e.g., Apterostigma pilosum, Sericomyrmex
opacus) and went on to describe additional Brazilian species from material in
the Zoologischen Museum in Halle and from collections made by James William
Helenus Trail (1851-1919) in the Amazon. These specimens provided key records
from localities including Lagoa Santa (Minas Gerais), Parand, and the Amazon
River basin (e.g., Camponotus clypeatus, Prionopelta punctulata, Crematogaster
brasiliensis, respectively).

In 1879, Swiss myrmecologist Auguste-Henri Forel (1848-1931) began
working on Brazilian material, describing new species from Sao Paulo and Rio
de Janeiro, such as Camponotus naegelii, and extending the known ranges of
others into Brazil. Based on specimens collected by H. Naegeli or Joseph, and
deposited in the collections of Swiss entomologist Henri Louis Frédéric de
Saussure (1829-1905) and at the Musée de Munich, Forel recorded species from
Bahia, Caravelas', Rio de Janeiro, and Taubaté (Sao Paulo).

All of these scientists contributed to documenting the global ant fauna, a
pursuit shaped in its early stages by imperial expansion, political power, and the
cultural prestige of natural history collections (ALBERTI, 2002). In this period,
major Brazilian museums were founded as part of broader scientific and cultural
development efforts. The Museu Imperial (Ml), created in Rio de Janeiro in 1818
by King D. Jodo VI, later became the Museu Nacional do Rio de Janeiro (MNRJ).
The Museu Paraense Emilio Goeldi (MPEG), established in 1866 by Brazilian
naturalist Domingos Soares Ferreira Penna (1818-1888) (PRADO et al., 2020),
grew from the continuous flow of material sent to the MNRJ. In Sdo Paulo, the
amalgamation of collections from the Geographic and Geological Commission
of the Sao Paulo province, the private collection of Colonel Joaquim Sertério
(?-1905), the Pessanha collection, and the Sao Paulo Province Museum collection,
led to the creation of the Museu Paulista (MP) (ULYSSEA; BRANDAO; 2020),

' The specimens from “Cravellas” may be collected by the German naturalists Georg Heinrich von Langsdorff
(1774-1852), Friedrich Sellow (1789-1831), and Georg Wilhelm Freyreiss (1789-1825) during his expeditions in
Brazil from 1813 to 1818 (PAPAVERO, 1971).
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whose zoological holdings were incorporated into the University of Sdo Paulo in
1969, forming the Museu de Zoologia da Universidade de Sdo Paulo (MZSP/USP).

PIONEERING INITIATIVES IN BRAZIL

The first local efforts to document Brazil's ant fauna were led mainly by
male scientists working in a few institutions or conducting independent studies
in entomology. Many were German-born and later becoming Brazilian citizens,
such as Fritz Mller? (1822-1897), Hermann von Ihering (1850-1930), Wilhelm
Miller (1857-1940), Lothar Hetschko (18?7-19??), Ernst Garbe (1853-1925),
Hermann von Liiderwaldt (1858-1938), Alfred Moller (1860-1921), Miguel Witte
(1885-1967), and Fritz Plaumann (1902-1994). Others included Swiss-Brazilian
Emilio Augusto Goeldi (1859-1917), U.S.-born Brazilians Orville Derby (1851-1915)
and Adolph Hempel (1870-1949), Luxembourgish Edouard-Pierre Luja (1875-1953),
and Austro-Hungarian-Brazilian Adolpho Ducke (1876-1959). Most emigrated
from Europe, then in the turmoil of the Industrial Revolution, during a period
when the Brazilian imperial government was encouraging immigration.

Brazilian-born researchers such as Adolpho Lutz (1845-1940), Francisco
Dias da Rocha (1869-1960) (CARVALHO, 2013), and Alberto José de Sampaio
(1881-1946) also played important roles. These naturalists collected ants during
their travels or near their residences, sometimes independently, sometimes
under institutional direction. Their work largely involved gathering and sending
specimens to foreign experts for identification and description, such as Mayr,
Forel, Carlo Emery (1848-1925), William M. Wheeler (1865-1937), Felix Santschi
(1872-1940), August Reichensperger (1878-1962), Carlo Menozzi (1892-1943), and
Marion R. Smith (1894-1981). The first publications from this phase appeared in
1886, when Mayr described Eciton hetschkoi from material sent by Hetschko in
Parana and Santa Catarina, and Forel described Pheidole guilelmimuelleri and
Strumigenys fridericimuelleri from W. Miiller's Santa Catarina collections. In 1888,

2 Fritz Miller published numerous articles on entomology, marine biology, and botany. He is internationally
renowned for his discoveries of Mdllerian mimicry and Millerian bodies; the latter being linked to his descrip-
tion of the Azteca-Cecropia mutualism. In 1893, Emery described the species Azteca muelleri based on the
specimens sent by Fritz Miller (BOLTON, 2025).
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Emery of the Museo Civico di Storia Naturale Giacomo Doria (MSNG) in Genoa
described ants from Rio Grande do Sul collected by Ihering, a traveling natura-
list from MNRJ at the time (NOMURA, 2012). Emery dedicated two species to
Ihering —Atta iheringi (Figure 1A-B) and Rhopalothrix iheringi. Emery went on
to describe dozens of Neotropical species, primarily from Costa Rica but also
from Brazil and other South and Central American countries. Within Brazil,
specimens were commonly collected in Rio Grande do Sul by Ihering, Santa
Catarina by F. P. Schmalz, Mato Grosso and Rio de Janeiro by Germain, and
Para by A. Schultz, with some lacking collector data.

Figure 1 - Lateral view (A) and labels (B) of Atta iheringi type worker.

' . - _M
Source: Photos by Will Ericson (A) and Alexandra Westrich (B), from www.antweb.org (ANTWEB,
2025).

Articles by Reichensperger, W. Wheeler, Santschi, Menozzi, and M. Smith
likewise contain numerous examples of Brazilian ant species described from
specimens sent abroad for identification and formal description. This practice,
characteristic of the early efforts to uncover the Brazilian ant fauna, occurred along-
side the first species lists compiled by resident naturalists®, and gradually gave
way to the expansion of local taxonomy and the training of Brazilian specialists.

3 In 1895, Forel published the first compendium of Brazilian ants at the request of Goeldi, listing 440 species. At
that time, this number represented 22% of the known global ant fauna. This initial checklist of Brazilian ants did
not include the 84 species recorded by Ihering in 1894 for the state of Rio Grande do Sul. The second Brazilian
state to compile a list of its ant fauna was Ceard, with 76 species listed by Forel in 1908 at the request of Dias da
Rocha—who likely wrote the article’s preface and estimated approximately 700 ant species known in Brazil at
the time. S&o Paulo was the third state documenting its myrmecofauna, with 315 species listed by Liderwaldt
in 1918. In his article’s preface, Liderwaldt highlighted the significant progress in ant studies, with the number of
known ant species rising from 2,000 worldwide in 1886 to 5,031 by 1910.
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ANT TAXONOMY IN BRAZIL

Forel was probably the most prolific taxonomist in the early phase of
Brazilian ant studies. Between 1893 and 1915, he described dozens of species
from material sent by Dias da Rocha, Goeldi, Lutz, and especially lhering, then
director of the Museu Paulista (MP). Although six species were named after
Ihering by Forel, most specimens were actually collected by MP staff, including
Garbe and Liderwaldt, as well as park rangers Ernesto Schwebel and Mathias
Wacket from Cajuru Park (now Alto da Serra de Paranapiacaba Biological
Reserve) (BOCCHI; PATACA, 2022), with lhering contributing to a lesser extent
(ULYSSEA et al., 2025). These collections came mainly from S&o Paulo, but also
from Acre, Espirito Santo, Minas Gerais, Rio de Janeiro, Rio Grande do Sul, and
Santa Catarina. Lutz, a physician and epidemiologist of the Instituto Bacteriolo-
gico (now Instituto Adolfo Lutz), contributed with specimens from S&o Paulo and
was honored by Forel, while Goeldi, working at the Ml (now MNRJ) and later
the MPEG, supplied material from Rio de Janeiro and the Amazon region, also
earning species epithets in his name. Exchanges of specimens between insti-
tutions (MP, MI/MNRJ, MPEG, Museu Dias da Rocha), specialists, and amateur
naturalists were frequent (FRANCO; DRUMMOND, 2005).

In 1918, Liderwaldt became the first scientist based in Brazil to describe
local ant species, from specimens collected in Sdo Paulo and Minas Gerais,
though some of his attributions were later disputed. Four species he credited
to other myrmecologists—Crematogaster crassipes to Mayr, C. montezumia
fumata to Forel, Sericomyrmex squamosus to Smith, and Odontomachus hae-
matoda minuta to Emery—are actually nomina nuda, and one is a misapplied
name of O, haematodes pubescens minutus (BOLTON, 2025). In the same work,
Liderwaldt described Camponotus rufipes cajurensis—previously mentioned by
Forel (1911: 310) as a variety—and three valid new species: Acanthoponera dolo
schwebeli, Anochetus altisquamis fumata, and Pachycondyla metanotalis. In 1920,
he added Eciton hamatum mattogrossensis from Mato Grosso, collected by Garbe.
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Borgmeier-Kempf period

The development of a consistent body of work on Brazilian ants within the
country is closely tied to the efforts of Thomas Borgmeier and Walter Kempf, both
of whom made remarkable contributions to Neotropical ant taxonomy during
a period of limited resources. Not surprisingly, each was honored with species
(4/7), subspecies (1/1), and genera (Borgmeierita/ Kempfidris) bearing their names.

Borgmeier, mentored by Priest Hermann Schmitz and influenced by
Jesuit Austrian entomologist Erich Wasmann (1859—-1931), initially specialized
on phorids (GARMUS, 2011) but, with the support of Ihering, who donated his
entire myrmecological library to him, committed himself to ant studies. Over his
career, he worked at the MNRJ, Instituto de Biologia (1B), and the entomology
section of the Rio de Janeiro Botanical Garden, publishing 45 papers between
1920 and 1959. He described 161 taxa and ergatoid forms, revised genera, and
made important contributions to species’ natural history (e.g., Acropyga pickeli,
Odontomachus affinis), with a particular focus on army ants worldwide (Table
S2: Borgmeier, 1930, 1933a, b, 1936, 1948, 1950, 1953, 1954, 1955, 1956, 1957,
1958) (KEMPF, 1972b). Many of his studies were published in the Revista de
Entomologia, which he founded in 1931 (BACCARO et al., 2015).

In 1944, Borgmeier recognized the potential of theology student Kempf
and encouraged him to pursue a career in myrmecology. After earning a bache-
lor's degree in Natural Sciences and a Ph.D. in Entomology in the United States
(1947-1951) (PRADO et al., 2021), Kempf returned to Brazil, where he taught at
the Franciscan Seminary in Agudos, and at the School of Philosophy, Sciences
and Languages in Bauru, both in Sdo Paulo, and later at the University of Bra-
silia. In the late 1950s, Borgmeier transferred his collection and library to Kempf
(KEMPF, 1959b). Together, they co-founded the journal Studia Entomologica,
with Kempf as its editor until his death in 1976. Kempf described 157 taxa and
published 95 papers*, producing taxonomic revisions, identification keys, and
well-illustrated (Figure 2A-B) synopses for numerous tribes and genera (e.g.,

4 Kempf also contributed to the ethnology of indigenous people in Brazil, specifically the “Mundurucus” and “J&”",
publishing five papers (LANE, 1978).
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Acanthognathus, Anochetus, Basicerotini, Cephalotini, Cyphomyrmex, Dacetini,
Dinoponera, Gigantiops, Heteroponera, Hylomyrma, Monacis, Mycetarotes,
Mycocepurus, Oxyepoecus, Pseudomyrmex, Rogeria, Strumigenys, and Thauma-
tomyrmex), as well as species lists for regions across the Neotropics (KEMPF,
1959a, 19604, 1961b, 1970, 1972a).

Figure 2 - Kempf's drafts for Hylomyrma praepotens (A) and Adelomyrmex striatus® (B).
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Source: MZSP Hymenoptera lab archives, photos by Ménica A. Ulysséa (A) and Diego M. Matglo (B).

Borgmeier and Kempf also exchanged material with Lenko, curator of the
former Museu Paulista Ant Collection, then housed at the Department of Zoology
of the Secretariat of Agriculture, Industry and Commerce of Sdo Paulo (DZSP,
1960 to 1969). During this period, Lenko collaborated with MPEG, published five
ant-related papers, described Gnamptogenys kempfi, documented teratology in
Paracryptocerus pusillus, recorded the rare Stegomyrmex manni in a bird gut,
and co-authored studies with Kempf on Gigantiops destructor (Table S1-S2:
Lenko, 1964a, b, 1966; Kempf & Lenko 1968).

A contemporary of the friars, Cincinnato Rory Gongalves (1909-1985), an
agricultural engineer at the Instituto de Biologia of the Rural Federal University
of Rio de Janeiro (IBUS/UFRRJ), specialized in leafcutter ants Acromyrmex and
Atta, key agricultural pests. Gongalves published 16 papers on their biology,
ecology, and taxonomy,, describing eight species and addressing the phylogeny

5 Fernéndez (2003) named and described this species based on two specimens designated as types by Kempf,
who discovered this new species and labelled them as Adelomyrmex striatus, but never formally described it.
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of Atta in his final work (GONGCALVES, 1986). After his death, UFRRJ named its
Integrated Pest Management Center in his honor.

Collectively, Borgmeier, Kempf, and Cincinnato established the foun-
dation for modern Brazilian ant taxonomy, shifting focus from purely medical
entomology and agricultural pests concerns toward a broader understanding
of the country’s myrmecofauna, while still recognizing the economic impact of
pests such as leaf-cutters, epitomized by Yves Saint-Hilaire’s remark: “If Brazil
doesn't get rid of the Sadva, the Sadva will get rid of Brazil.”

Traditional ant taxonomy research centers in Brazil

From the late 1970s to the 1990s, Brazilian myrmecology entered a phase
of multidisciplinary growth, combining taxonomy, systematics, ecology, natural
history, and conservation. This new generation of scientists advanced knowledge
of Neotropical ants, built and curated major collections, and mentored students
who now sustain and expand the field.

One of those major collections resides at the Museu de Zoologia da Uni-
versidade de Sdo Paulo (MZSP). After the transfer of the DZSP collections to
University of Sdo Paulo (USP) in 1969, the acquisition of the Borgmeier-Kempf
collection in 1977 provided a foundation for systematic research at the MZSP
(ULYSSEA; BRANDAO, 2020). Hired in 1981, Carlos Roberto Ferreira Branddo
expanded the MZSP Ant Collection to over 380,000 pinned specimens (CHI-
MENTI et al,, 2020), produced eight catalogs of type material (KLINGENBERG;
BRANDAO, 2009; SCOTT-SANTOS et al,, 2008; BRANDAO et al,, 2010; ESTEVES;
PRADO; BRANDAO 2011; ULYSSEA; BRANDAO, 2013; PRADO; BRANDAO,
2013; ULYSSEA et al,, 2015, 2017), and described 71 taxa (e.g., Adelomyrmex
longinodus, Cyatta abscondita, Gnamptogenys vriesi), including notable revi-
sions of Megalomyrmex, Blepharidatta, Trachymyrmex, and Mycetagroicus. His
work spanned living and fossil ants (e.g., T Cariridris bipetiolata, +Technomyr-
mex caritatis), fostering ongoing debates on the oldest Formicidae in the fossil
record (GRIMALDI et al,, 1997; RASNITSYN, 2002; OSTEN, 2007; WARD; BRADY,
2003), species rarity and the importance of habitat-specific collection methods
(BRANDAO et al,, 2008).
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More recently, Gabriela Procépio Camacho joined the Hymenoptera
curatorship, implementing a new discipline in genomic studies from museum
material. By the latest account, the collection holds type specimens for 641
valid species/subspecies, 216 obsolete combinations, 211 synonymized species,
and 16 unavailable names (ULYSSEA et al., 2025). Camacho has described
three Gnamptogenys species and has been mentoring graduate students in
taxonomy, while also working on the incorporation of the fossil collection of
Maria Aparecida Vulcano (1921-2018), which comprises approximately 3,000
paleoentomological records from the Crato Formation of the Araripe Basin,
northeastern Brazil. In the first paper resulting from the examination of these
fossils, the oldest ant specimen known to science was described—tVulcanidris
cratensis, a 113-million-year-old hell ant that once lived in northeastern Brazil.

Another important center is the Comissao Executiva do Plano da Lavoura
Cacaueira (CEPLAC). Since 1986, French-Brazilian Jacques Hubert Charles
Delabie has led ant research at CEPLAC's Cocoa Research Centre (CEPEC) in
Bahia, developing the CPDC Ant Collection (DELABIE, 2007b, 2020). His work
integrates taxonomy, ecology, natural history, cytogenetics, and conservation, with
emphasis on poneromorph ants, invasive species (e.g., Hypoponera punctatissima,
Tetramorium lucayanum, Wasmannia auropunctata), and agricultural systems
(DELABIE, 1993; DELABIE; MARIANO; NASCIMENTO, 1998; FOWLER et al., 2002;
DELABIE et al., 2007; DELABIE et al., 2015). He co-authored the description of
30 taxa, including two genera—Asphinctanilloides and Diaphoromyrma—and 28
species, trained dozens of students, and built a strong collaborative network.
Now one of the five largest ant collections in Brazil, CPDC contains 299 type
specimens of 63 taxa (DELABIE et al., 2020).

The Entomological Collection Angelo Moreira da Costa Lima (CELC)
is led by Antonio Mayhé-Nunes, a former mentee of Cincinnato at MNRJ, who
has specialized in fungus-growing ants, mostly Mycetagroicus, Mycetarotes, and
Trachymyrmex, describing 14 taxa across these three genera. The Cincinnato
Ant Collection was incorporated into CECL (MAYHE-NUNES, 2007), which has
since grown through specimens collected by Mayhé-Nunes and his mentees,
holding 160 type specimens of 21 species/subspecies ants (MAYHE-NUNES;
VEIGA-FERREIRA; RACCA FILHO, 2001).
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At the Museu Paraense Emilio Goeldi (MPEG) since 1996, Ana Yoshi
Harada began her career at the Instituto Nacional de Pesquisas da Amazénia
(INPA), where she focused on expanding the INPA Ant Collection (FERNANDES;
OLIVEIRA, 2020). She has contributed to ant ecology (BENSON; HARADA,
1988), inventories (SANTOS et al,, 2012; HARADA, 2016), Azteca alfari natural
history, and taxonomy, focusing on under-sampled Amazonian regions and
mentoring students on diverse genera. Harada described Monacis inpai—likely
the first ant type specimen in INPA collection, as no Formicidae or even Hyme-
noptera were cited in the 1983 article on invertebrate types (RAFAEL; PENNY;
HARADA, 1983). In 2017, she reported Camponotus brettesi in Brazil for the first
time, extending its known range southward to the mangroves of Braganga, Para.

Since 2013, Rogério Rosa da Silva has led ecological research at the Labo-
ratory of Ant Morphology and Functional Ecology (AntMor), addressing broad
ecological questions using morphometric data and big datasets. His work focuses
on ant functional ecology (ALMEIDA et al., 2023; ANDRADE-SILVA et al., 2022;
CARVALHO et al,, 2023; SILVA; BRANDAO, 2014; SILVA et al., 2022); however,
he also designs fieldwork to significantly expand the MPEG Ant Collection and
support systematic research. Silva led the description of three taxa: Leptanilloi-
des atlantica and the monotypic genus Tropidomyrmex with T. elianae, and has
also been mentoring graduate research projects in ant taxonomy and training
students in collecting techniques, curatorial practices, and species identification.

Maria Santina de Castro Morini (Mogi das Cruzes University) frequently
collaborates with Silva on research projects and publications. Alongside Feitosa
and Silvia Sayuri Suguituru, they co-authored an excellent science outreach
book on ant biodiversity in the Alto Tieté region (SUGUITURU et al,, 2015). More
recently, Silva and his mentees founded SCIANTS.org, an initiative promoting
scientific knowledge and awareness of Amazonian ant diversity.

Rodrigo dos Santos Machado Feitosa has transformed the Zoology
Department Collection at the Federal University of Parand into a major ant
research hub. The department houses the country’s second-largest ento-
mological collection, named after its founder—Priest Jesus Santiago Moure
Entomological Collection (DZUP), but the DZUP Ant Collection’s exponential
expansion aligns with Feitosa's efforts in fieldwork focused on undersampled
habitats in Parand and material exchange (ANDRADE; FEITOSA, 2020). The
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collection also received a significant donation from CEPLAC, consisting of ant
specimens representing 906 species from around the world, and incorporated
the Jorge L. M. Diniz Ant Collection.

Fostering a collaborative research environment, he has co-authored
the description of over 50 taxa, including 16 as lead author (see Ectatomma,
Lachynomyrmex, Sphinctomyrmex, Stegomyrmex) and 25 in collaboration with
his mentees, who are currently working on additional 50 taxa (Table S3).

Later on, Colombian-born and Venezuelan at heart, John Edwin Lattke
Bravo enriched the DZUP Ant Collection with ethanol-preserved specimens
from all biogeographical regions, collected during his professional stints in the
United States, Spain, Germany, and Venezuela (ANDRADE; FEITOSA, 2020).
Lattke has described an impressive total of 189 ant taxa, both fossil and extant
species, within the genera Apterostigma, Bariamyrma, tDilobops, Ghamptogenys,
tHaidomyrmex, Leptogenys, Platythyrea, Protalaridris, and Strumigenys. At UFPR,
he and his mentees described the genus Igaponera and 12 new species (Table
S3). Together, Feitosa and Lattke have mentored a new generation of taxono-
mists now working in prominent institutions countrywide.

Expanded horizons for Ant Taxonomy in Brazil

Building on the work of earlier researchers, a new generation of ant taxo-
nomists in Brazil has expanded research hubs nationwide and forged strong
collaborations. These efforts provide top-level academic training for mentees
while allowing them to explore cutting-edge technologies in ant taxonomy,
such as phylogenomics, u-CT, 3D geometric morphometrics, biogeography,
phyloecology, and palaecoentomology—all grounded in solid curatorial practices.

Since 2013, new laboratories have emerged, such as Benoit Jahyny's group
at Federal University of the Vale do Sao Francisco (UNIVASF), focusing on ants
and other arthropods of the Caatinga and Sao Francisco River sand dunes. His
work spans natural history, taxonomy, eusociality, and behavior (JAHYNY et al.,
2008, 2015), and he has co-described Thaumatomyrmex fraxini and Eurhopalothrix
oxente with his students. At the Federal University of Vicosa (UFV), Jdlio Cezar
Mario Chaul emerged as a new voice in Brazilian ant taxonomy, specializing in
the genus Strumigenys. He has described 18 taxa, including fossils in the genera
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tCamelosphecia, tGerontoformica, T Pheidole, and tZigrasimecia, and two extant
species of Mycetomoellerius with his mentee. At INPA, Itanna O. Fernandes—
trained under Marcio Luiz de Oliveira and Jacques Delabie—specializes in the
Pachycondyla foetida complex and trap-jaw ants, leading a global phylogeny
of Anochetus and Odontomachus (FERNANDES et al,, 2021). She has described
several species (e.g., Cryptopone pauli, Proceratium amazonicum, Simopelta
anomma), supervised taxonomic revisions, and continues advancing INPA's
Ant Collection. Livia P. do Prado, currently at MPEG, trained at MZSP and
MPEG specializing in Myrmicinae genera. She has described species such as
Megalomyrmex peetersi and contributed to inventories (PRADO et al., 2019;
ALBUQUERQUE et al., 2021), curatorial work, Megalomyrmex ayri natural history
(PRADO et al., 2022), and science outreach. She co-founded the aforementioned
platform SCIANTS.org. Ménica A. Ulysséa, now at UFPR and a mentee of Brandao
and Silva, has described 14 Hylomyrma species and discovered that intercastes
are quite common in this genus. Her findings highlight Hylomyrma as a promising
model for studying ant caste development and evolution (ULYSSEA; BRANDAO,
2021; ULYSSEA; FARDER-GOMES; PRADO, 2024). She also worked extensively
in the curation of the MZSP Ant Collection. Natalia M. Ladino, a Colombian
myrmecologist and now professor at the Federal University of Pelotas (UFPel),
revised Prionopelta and described four new species, in addition to studies on
subterranean and melanic ants (LADINO et al., 2024; LADINO; FEITOSA, 2024).
Esperidido A. dos Santos-Neto, a mentee of Delabie, focuses on Strumigenys,
describing new species (S. xoko and S. itannae) and documenting exotic
introductions (S. rogeri), while combining meticulous fieldwork with striking macro
photography (Figure 3A-B). He has also contributed significantly to the curation
of the CPDC Ant Collection (DELABIE et al., 2020). Frederico S. R. Marcineiro, now
adjunct professor at Federal University of Santa Catarina (UFSC), is dedicated to
the study of Ponerinae ants. He has described two new species with his mentor,
Lattke—Pachycondyla beneditoi and Gnamptogenys rugimala—and co-described
the genus Igaponera. His Ph.D. dissertation addressed the Pachycondyla harpax
complex, identifying eight new species within it. Collectively, these researchers
have strengthened ant taxonomy in Brazil, broadened its geographical and
taxonomic scope, and trained the next generation of myrmecologists through
fieldwork, collection curation, and integrative approaches.
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Figure 3 - Photos of Eciton burchellii bivouac in bromeliads in [lhéus (A) and Odontomachus hastatus
carrying pupa after nest disturbance in the Amazon Forest, Manaus (B).

Source: Esperidido A. dos Santos-Neto (2025).

The consolidation and growth of ant research in Brazil is reflected in the
Symposium of Myrmecology and the Brazilian Ants initiative. The symposium
began in 1980 at UNESP - Rio Claro as an annual regional meeting of researchers,
professors, and students studying ants. It has since become the world’s largest
scientific conference focused on ant research, drawing hundreds of contributions
from Brazilian and international students and scientists, and fostering global
collaborations (BRANDAO, 2020). In its 2023 edition in Manaus, the event gathe-
red 300 participants and was organized by 29 researchers from eight Brazilian
institutions (Bocaina, INPA, MPEG, MZSP, UFAC, UFAM, Unifespa, UNL) and
three international ones (Ohio State University, UNAL, Université de Guyane).
The program featured eight keynote speakers, 10 roundtables, 97 oral presen-
tations, and 109 posters (SIMPOSIO DE MIRMECOLOGIA, 2024). Founded in
2012, Brazilian Ants, led by Fernando Schmidt, Carla Ribas, and Rodrigo Feitosa,
is a national initiative that promotes myrmecology through student training and
research collaboration. They organize the biannual Brazilian Ant Course, which
offers focusing hands-on training in ant sampling, mounting, identification,
and key topics in ant natural history, taxonomy, systematics, evolution, and
ecology. As part of their broader mission, they also established the Brazilian
Ants Consortium, which brings together around 40 researchers from across the
country. One of the consortium’s major efforts was compiling a comprehensive
database of 491 ant diversity papers conducted in Brazil between 1970 and 2021.
This effort led to several key publications: a profile of ant diversity studies in
the country (SCHMIDT et al., 2022), an updated overview of the ants of Brazil
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(FEITOSA et al., 2022), and a study on the validation of taxonomic identification
in myrmecological research (FEITOSA et al,, 2023).

Future Perspectives

Brazil has become a global hub for ant taxonomy and myrmecology, suppor-
ted by its exceptional biodiversity, a strong tradition of systematic research, and
recent initiatives like Brazilian Ants. The field has evolved from the era of early
European naturalists sending Brazilian specimens abroad to a collaborative and
increasingly nationalized research environment. While historical descriptions
were typically single-authored by European specialists, today's studies often
involve multiple authors, institutions, and areas of specializations, with rapid
information sharing through preprints, alerts and social media real-time updates.
These changes reflect both scientific progress and national policies aiming at
preserving genetic heritage and natural resources, while fostering collaboration
between Brazilian and foreign scientists.

While molecular taxonomy in Brazil is still developing, many researchers
have laid the groundwork through international collaborations. Expanding
domestic capacity for advanced analyses remains an urgent priority. Despite
these challenges, myrmecological research is growing rapidly, with specialized
laboratories at CEPLAC, INPA, MPEG, MZSP, UNIVASF, UFPel, UFPR, and UFV
advancing ant diversity and systematics.

The future of ant taxonomy in Brazil will depend on strengthening
national and international collaboration networks, improving local molecular
infrastructure, and building well-equipped research centers to reduce reliance
on foreign facilities. Substantial government support for training, personnel,
and research funding will be essential to maintaining Brazil as one of the global
leaders in myrmecology.

Brazilian researchers abroad are gaining valuable experience and con-
tributing to the advancement of taxonomy and myrmecology. Their return and
collaboration with national teams can accelerate the adoption of innovative
methodologies and strengthen domestic research.

Finally, the future of ant taxonomy in Brazil is also closely tied to biodiver-
sity conservation and citizen science. Initiatives such as fauna inventories, ant

68

Brazilian Myrmecology: Exploring the World’s Richest Ant Fauna



monitoring programs, and digital tools—like online databases and identification
apps—can democratize knowledge and engage the general public in ant research
and conservation. Thus, the key challenge for the future of ant taxonomy in
Brazil will be fostering an environment that supports both the training of new
specialists and the production of innovative research within the country. Brazil's
continued success in myrmecology will rely on combining its historical strengths
with collaboration, innovation, and education.

Supplemental material information:

https://doi.org/10.5281/zenodo.16877919
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