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Abstract

The Tabanidae fauna of Uruguay has historically received limited attention, with most
records dating from the 19th and early 20th centuries and concentrated near Montevideo.
Here, we provide an updated synthesis of the Uruguayan Tabanidae fauna based on a
comprehensive review of the literature, examination of historical material, recent field
surveys, and validated records from citizen science. We recognized 52 valid species in
15 genera and six tribes, representing approximately 1% of the world diversity of the family.
Four species are currently considered to be endemic to Uruguay. Since the last national
revision, species richness has increased by 12%, largely through overlooked bibliographic
records, the re-examination of museum specimens, and new distributional data. The
fauna is dominated by the subfamily Tabaninae, particularly the tribes Diachlorini and
Tabanini, whereas Pangoniinae is poorly represented. Males are described for 62% of
the species, but immature stages are known for fewer than 20%, highlighting significant
gaps in knowledge. Distributional data reveal a strong spatial bias: nearly half of the
species are known from a single department, and four departments still lack records. A
comparison with the Brazilian Pampa suggests that only slightly more than half of the
species are shared, indicating that the regional fauna remains incompletely documented.
Primary-type specimens are predominantly housed in European institutions, reflecting the
historical development of Neotropical dipterology and the absence of resident specialists.
Overall, our results suggest that the apparent modest diversity of Uruguayan Tabanidae
likely reflects historical sampling bias, rather than true faunal impoverishment. Expanded
field surveys and integrative taxonomic approaches are essential to clarify species limits,
document immature stages, and better understand the biogeography of horse flies in the
Pampa biome.
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1. Introduction

Tabanids are robust flies known worldwide for their blood-sucking habits, with fe-
males commonly threatening the comfort and tranquility of humans in bathing areas, parks,
forests, and rural zones. The problem is not exclusive to humans; many domestic and wild
animals suffer from aggressive and incessant attacks from some species. Tabanids have
been recorded attacking all sorts of vertebrates, such as lizards, snakes, alligators, ducks,
and various mammals [1-8]. In English-speaking countries, they are known as horse flies
and deer flies, while in South America, they are popularly called tdbanos and Moscas de los
caballos in Spanish and mutucas in Brazilian Portuguese.

Whereas most females must feed on blood to ensure oogenesis, a few specialized taxa
have females that are not hematophagous. All males and females visit flowers and feed
on floral nectar, although their role in pollination is still a neglected topic [9,10]. Even
though rarely documented, males can sometimes be collected in forest canopies when they
swarm at great heights [11] or through light traps [12]. Males are occasionally caught in
conventional tabanid traps [13], but can be caught with innovative approaches, such as the
use of ground-based targets mimicking water [14]. However, knowledge about males is still
rudimentary; in most entomological collections, there are few specimens among numerous
females. Because of this, unlike the vast majority of Diptera groups, their taxonomy is still
largely based on female characters.

Owing to the hematophagous behavior of horse flies, this taxon has been the subject of
epidemiological studies, especially as a vector of pathogens to equines and bovines. Despite
their relevance to animal health [15-17], few studies have been dedicated to the subject. In
recent years, with the advent of modern molecular tools, a new wave of studies has been
developed, especially in South America [18-23]. However, the accurate assessment of this
epidemiological risk is strictly dependent on a robust taxonomic foundation. In Uruguay,
this baseline remains paradoxically underdeveloped.

Tabanidae are distributed across almost the entire globe, except for Antarctica. It is a
highly rich taxon, with over 4700 species and 200 genera worldwide [24]. In the Neotropical
region there are more than 1200 species in about 70 genera [25,26]. To date, Uruguay
has recorded 47 species in 14 genera. This inventory is modest compared to neighboring
Argentina and Brazil, which have 140 and 509 species, respectively [27,28]. Traditionally,
Uruguay’s modest richness has been attributed to its ecological homogeneity; however,
recent evidence suggests this may be an artifact of historical sampling bias.

Historical Synopsis of Tabanidae Taxonomy in Uruguay

Although the species Tabanus occidentalis Linnaeus, 1758 [29] and Chrysops variegatus
(De Geer, 1776) [30] were described in the 18th century, their formal records for Uruguay
are much more recent. In fact, the first records of Tabanidae for Uruguay come from
the 19th century through the emblematic work of Wiedemann in 1828 [31], in which
seven species with type-localities for Uruguay were described, namely: Pangonia sor-
bens Wiedemann, 1828:93 (=Fidena sorbens), Haematopota exstincta Wiedemann, 1828:214
(=Acanthocera exstincta), Tabanus flavus Wiedemann, 1828:163 (=Catachlorops flavus), Tabanus
psolopterus Wiedemann, 1828:181 (=Catachlorops psolopterus), Tabanus theotaenia Wiedemann,
1828:136 (=Stibasoma theotaenia), Tabanus impressus Wiedemann, 1828:126 = Tabanus fuscus
Wiedemann, 1819, and Tabanus pungens Wiedemann, 1828:175. In the following decades,
Walker [32] described Tabanus varipes Walker, 1837, and Macquart [33,34] described Ta-
banus trigonophora Macquart, 1838:301 (=Dasybasis trigonophora), Tabanus angustus Macquart,
1838:140, Tabanus hilarii Macquart, 1838: 301 = Tabanus fuscofasciatus Macquart, 1838, and
Tabanus pictipennis Macquart, 1850:336 = Catachlorops circumfusus (Wiedemann), 1830.
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The 20th century was also productive, and four researchers were fundamental to this.
The first of them was Juan Brethes, a French researcher who settled in Buenos Aires, and
published the “Catélogo de los dipteros de las reptiblicas del Plata” [35], which described
six species from Uruguay, followed by the German Otto Krober with five species [36-38],
the Brazilian Adolpho Lutz with four species [39,40] and the Argentinian Sixto Coscarén
with two species [41,42].

Almost half of the records of Tabanidae species from Uruguay come from the vicinity
of Montevideo, typically as a result of naturalists visiting South America in the 19th and
early 20th centuries. Historically, Uruguay has never had resident tabanid taxonomists or
large-scale inventory projects on this taxon; in fact, the few works specifically dedicated to
the topic have been developed in the 21st century, especially in the last decade. The first
step was the work of Coscarén & Martinez [43], who updated a Checklist of Tabanidae
from Uruguay. They found 43 species belonging to 14 genera. Lucas et al. [44] conducted
the first trapping inventory with modern traps focused on the diversity and seasonality of
Tabanidae. For this, systematic collections were made in Tacuarembé over 20 months, in
addition to non-systematic collections in Colonia, Paysandt, and Tacuarembdé. As a result,
16 species were identified, of which three were new records for the country, in addition
to one new undescribed species. Finally, Krolow et al. [45] revised the genus Tabanus
Linnaeus for Uruguay, and described Tabanus tacuaremboensis Krolow, Lucas & Henriques,
the undescribed species of Lucas et al. [44]. This paper also updated the number of species
to 47, allocated to 14 genera. Tabanus tacuaremboensis is an emblematic species, as it clearly
demonstrates the lack of studies on Tabanidae in Uruguay. It is an abundant species in
Paysandu and Tacuarembd, but was only described in 2022, after 90 years without any new
species being detected.

The objective of this study is to provide a comprehensive synthesis of the Taban-
idae of Uruguay, integrating historical data with recent field surveys and citizen science
records, to identify knowledge gaps and establish a baseline for future epidemiological and
biogeographical research in the Pampa biome.

2. Materials and Methods

2.1. Data Sources and Literature Review

The data used in our analyses come from Brethes [35], Lutz [39,40], Krober [36-38,46—48],
Stone [49], Ruffinelli & Carbonell [50], Fairchild [51,52], Coscarén [27,41,42,53-60], Coscarén
& Philip [61], Coscarén & Fairchild [62], Fairchild & Burger [63], Martinez [64], Chainey
et al. [65], Bentancourt et al. [66], Coscarén & Papavero [25], Henriques [67], Coscarén &
Martinez [43], Lucas et al. [44], Krolow et al. [45,68] and Gorayeb [69].

2.2. Taxonomic Identification and Specimen Examination

We also used the citizen science tool, INaturalist (https:/ /www.inaturalist.org/home,
accessed on 1 April 2026), to search for new records for Uruguay. This involved searching
with the filters “Tabanidae” and “Uruguay,” then identifying the species to the lowest
possible taxonomic level and counting the new records. A third source of data comes from
the identification of material loaned by Facultad de Ciencias, Montevideo (FCE).

2.3. Data Management and Statistical Analysis

Primary data were structured and curated in a standardized database (Supplement
Table S1). All statistical computing and graphical representations were performed using R
software v.4.3.1 [70]. To evaluate the completeness of the national inventory and sampling
effort efficiency, species accumulation curves were generated using the vegan package
v.2.6-4 [71]. Data wrangling, cleaning, and advanced visualizations were implemented
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through the tidyverse suite [72], supplemented by the magrittr and janitor packages for
pipeline optimization and taxonomic nomenclature cleaning.

2.4. Acronyms of the Institutions

The acronyms of the institutions mostly follow the proposal by Evenhuis [73]; the
complete list is provided below:

AMNH—USA, NY, New York, American Museum of Natural History.

CUIC—USA, NY, Ithaca, Cornell University.

FCE—Uruguay, Montevideo, Facultad de Ciencias, Coleccién de Entomologia.

FSCA—USA, FL, Gainesville, Division of Plant Industry, Florida State Collection of
Arthropods.

IOC (FIOC)—Brazil, R]J, Rio de Janeiro, Fundagao Instituto Oswaldo Cruz.

ISTH—Germany, Hamburg, Institut fiir Schiffs und Tropenkrankheiten.

MACN—Argentina, Buenos Aires, Museo Argentino de Ciencias Naturales “Bernardino
Rivadavia”.

MLPA—Argentina, La Plata, Universidad Nacional de La Plata, Museo de La Plata.

MNHN—France, Paris, Muséum National d’Histoire Naturelle.

MZUSP—-Brazil, SP, Sao Paulo, Museu de Zoologia da Universidade de Sao Paulo.

NHMUK (NHM)—UK, London, The Natural History Museum [formerly British
Museum (Natural History)].

NHRS—Sweden, Stockholm, Naturhistoriska riksmuseet.

NMW (NHMW)—Austria, Wien, Naturhistorisches Museum Wien.

SMNS—Germany, Stuttgart, Staatliches Museum fiir Naturkunde.

ZMHB—Germany, Berlin, Museum fiir Naturkunde der Humboldt-Universitt.

ZMUC—Denmark, Kebenhavn [=Copenhagen], University of Copenhagen, Zoologi-
cal Museum.

ZMUA—Instituut voor Taxonomische Zoologie, Universiteit van Amsterdam, Amsterdam.

ZMKU—Zoologiske Museum, Copenhagen.

3. Results and Discussion
3.1. Uruguayan Tabanidae Fauna

Uruguayan Tabanidae (Figure 1) represent about 1% of the world fauna. A total of
52 valid species in three subfamilies, six tribes and 15 genera are recorded, with four species
(7.5%) endemic to the country (Table 1). The subfamily Tabaninae is the most diverse
with 36 species (69%), of which three are endemic to Uruguay (Figure 2). The second is
Chrysopsinae, with 11 species (21%) and one endemic species (Figure 2). The least diverse
is Pangoniinae, with five species (10%) and no endemic species (Figure 2).

Table 1. Taxonomic composition of Tabanidae in Uruguay.

Subfamily/Tribe Genus Number of Species Endemic Species
Chrysopsinae
Chrysopsini Chrysops Meigen 11 1
Pangoniinae
Pangoniini Esenbeckia Rondani 1 0
Scepsini Scepsis Walker 1 0
Scionini Fidena Walker 3 0
Tabaninae
Diachlorini
Catachlorops Lutz 4 0
Chlorotabanus Lutz 1 0
Acanthocera Macquart 1 0
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Table 1. Cont.

Subfamily/Tribe Genus Number of Species Endemic Species
Dasybasis Macquart 4 0
Dichelacera Macquart 3 0
Lepiselaga Macquart 2 0
Stenotabanus Lutz 1 1
Stibasoma Schiner 1 0
Stypommia Enderlein 1 0

Tabanini
Poeciloderas Lutz 2 0
Tabanus Linnaeus 16 2
15 52

Figure 1. Some Tabanidae of Uruguay: (A) Chrysopsini, Chrysops sp., photo Luis Vescia da Rosa;
(B) Scepsini, Scepsis appendiculata (Macquart), photo Martin Ramirez; (C) Scionini, Fidena marginalis
(Wiedemann), photo Martin Abreu; (D) Diachlorini, Catachlorops circumfusus (Wiedemann), photo
Tapuia Gongalves; (E) Diachlorini, Lepiselaga albitarsis Macquart, photo Javier Chiavone; (F) Tabanini,
Tabanus acer Brethes, photo Martin Abreu.
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Figure 2. Number of species of Tabanidae in Uruguay by subfamilies.

As expected, the most diverse tribes were Diachlorini and Tabanini, belonging to the
subfamily Tabaninae, both with 18 species each (35%) (Figure 3). Next, the tribe Chrysopsini
has 11 species (21%) and only one endemic species (Figure 3), while Scionini has three
species (6%). Pangoniini and Scepsini have only one species for Uruguay (Figure 3).

Tabanini

|
Diachlorini  Er—————————————————
Scionini | —

—

Scepsini

Tribes

Pangoniini
Rhinomyzini
Chrysopsini | ———

0 5 10 15 20
Number of species

endemic species M Species

Figure 3. Number of species of Tabanidae in Uruguay by tribe.

Tabanus Linnaeus is the most diverse genus with 16 species (31%), followed by Chrysops
Meigen with 11 spp. (21%), Catachlorops Lutz 4 spp. (8%), Dasybasis Macquart 4 spp. (8%),
Fidena Walker 3 spp. (6%), and Dichelacera Macquart 3 spp. (6%) (Table 1). Another two
genera have two species, while seven other genera are represented by only one species in
Uruguay (Table 1). No genus is endemic to Uruguay, although four species are (Table 2):
Chrysops trisignatus Krober, 1926, Stenotabanus brunnipennis Krober, 1930, T. tacuaremboensis
Krolow, Lucas & Henriques, 2022 and Tabanus varipes Walker, 1837.

The current inventory represents a 12% increase in species richness (from 46 to 52 spp.)
compared to the last national synthesis [45]. These additions comprise species recovered
from the literature, citizen science (iNaturalist), and entomological collection material.
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Table 2. Comments on the endemic species of Tabanidae in Uruguay.

Endemic Species

Type Depository Comment

Chrysops trisignatus

Stenotabanus brunnipennis

Tabanus tacuaremboensis

Tabanus varipes

Holotype d'from Montevideo (Coscarén & Papavero, 2009) [25]. According
ZMHB to Henriques (2016: 166) [67], another female from Tacuari river (Melo

Department) determined by Fairchild is deposited in the AMNH.

Holotype (ISTH—destroyed) from Montevideo (Coscarén & Papavero,

ISTH 2009) [25]. According to Chainey et al. (1999: 81) [65], no other specimens
are known.
This species is abundant in Tacuarembg, less than 120 and 250 km from the
MZUSP borders of Brazil and Argentina, respectively. More samples from these

regions may modify the endemicity status.

It is probably not a Neotropical species, see Fairchild (1956: 31) [51]. We
decided to keep it because the type specimen is available in Krolow et al.
(2022:448-449, Figure 1) [45] for comparison with possible new specimens,
and new collections from Isla Gorriti may reveal its true status.

NHMUK

3.2. Authors of Uruguayan Species of Tabanidae

Only two species are attributed to 18th-century authors, but neither was recorded at
that time: Taubanus occidentalis Linnaeus, 1758 and Chrysops variegatus (De Geer, 1776). The
first records of Tabanidae in Uruguay were made in the 19th century by Wiedemann (1828)
in Aussereuropiische zweifliigelige Insekten [31]. The first species described for Uruguay was
Pangonia sorbens by Wiedemann (1828: 93), currently Fidena sorbens (Wiedemann).

The most prolific periods of tabanid species description for Uruguay were the 19th
century (26 species, 50%) and the 20th century (23 species, 44%) (Figures 4-6). The years
with the highest number of described species (Figure 5) were 1828 (9 spp.), 1910 (6 spp.)
and 1838 (5 spp.); this occurred in direct association with the publications of the researchers
with the highest number of described species: Wiedemann (13 spp.), Bréthes (6 spp.) and
Macquart (8 spp.) (Table 3). Together, they described 54% of recognized species in Uruguay.
Despite the 21st century providing only three species recorded in Uruguay (Figures 4-6),
the species discovery curve (Figure 6) shows a non-asymptotic trend, suggesting that the
taxonomic inventory of Uruguayan Tabanidae remains incomplete.

30
25
20
15

10

Number of species

[}

, [ —
1701-1800 1801-1900 1901-2000 2001-2023
Century

Figure 4. Number of Uruguayan species of Tabanidae per century of description.
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Figure 6. Accumulation curve of Tabanidae species recorded in Uruguay by year (1758-2026), based
on the year of description of each species.

Table 3. Nationality and gender of authors (only the first author) who described the Uruguayan
species of Tabanidae.

First Author Centurie(s) Gender Origin Species Percentage
Wiedemann 19th man Europe 13 25%
Macquart 19th man Europe 8 15%
Brethes 20th man Europe 6 12%
Krober 20th man Europe 6 12%
Lutz 20th man Brazil 4 8%
Coscarén 20th man Argentina 2 4%
Enderlein 20th man Europe 2 4%
Fabricius 19th man Europe 2 4%
Pechuman 20th man USA 2 4%
Bigot 19th man Europe 1 2%
De Geer 18th man Europe 1 2%
Krolow 21st man Brazil 1 2%
Linnaeus 18th man Europe 1 2%
Philip 20th man USA 1 2%
Walker 19th man Europe 1 2%
Wulp 19th man Europe 1 2%
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The taxonomy of Tabanidae in Uruguay is predominantly composed of European
researchers who worked during the 18th, 19th and 20th centuries. A total of 16 researchers
of different nationalities first authored the descriptions of Uruguayan species (Table 3).
Europeans were predominant, both in the number of authors (11) and in the number of
species (42). Brazilians were second, with two authors and five species. Although the
predominance of European researchers in the 18th and 19th centuries is easily explained and
expected, as observed by Krolow et al. [68], Uruguay never had a taxonomist specializing
in Tabanidae. Consequently, no Uruguayan researcher was the first author of some of the
species recorded for the country.

Despite some peaks in descriptions made by European researchers, there is no current
growth curve. This may reflect a more limited fauna, restricted to a single biome, or be
associated with other factors: for example, the absence of a resident taxonomist expert in
Tabanidae, few dipterologists, few scientific collections, non-systematized samples, lengthy
gaps between samples, insufficient revisions, and difficulty accessing specimens deposited
in foreign collections [45]. This suggests that future research could considerably expand
the species richness of the country.

3.3. Type Specimens

The primary types of Tabanidae species that occur in Uruguay are mostly deposited
in European institutions: 37 primary types in 10 institutions (Table 4). In second and third
place, the neighboring countries Argentina and Brazil have six and five primary types,
respectively, in two collections each (Table 4). Only one primary type has an unknown
repository institution. Four European collections hold most of the 50% of the primary types:
NMW (10), MNHN (8), ZMHB (7), and NHMUK (4) (Table 5).

Table 4. Primary types of Uruguayan Tabanidae species by country/region.

Location g;lll:;f)zi Primary Types Percentage
Europe 10 37 71%
Argentina 2 6 12%
Brazil 2 5 10%
USA 3 3 6%
Unknown 1 1 2%

Table 5. Primary-type deposit locations of Uruguayan Tabanidae, with acronyms and numbers.

Location Acronym Number of Types
Europe NMW 10
Europe MNHN 8
Europe ZMHB 7

Argentina MACN 5
Brazil 10C 4
Europe NHMUK 4
Argentina MLPA 2
Europe SMNS 2
USA CUIC 1
USA FSCA 1
Europe ISTH 1
USA MCZ 1
Brazil MZUSP 1
Europe NHRS 1

Uknown Uknown 1
Europe ZMUC 1
Europe ZMUA 1
Europe ZMKU 1

https://doi.org/10.3390/taxonomy6020036


https://doi.org/10.3390/taxonomy6020036

Taxonomy 2026, 6, 36 10 of 23

In addition, of the 52 primary types, 31 are holotypes (two lost/destroyed), 13 are
lectotypes, 1 is a neotype and 8 are syntypes (Table 6). The descriptions based on females
represent 90%, while another 10% were described by males (Table 6).

Table 6. Primary type of Uruguayan species of Tabanidae with numbers by sex and condition.

Primary Type ]l\qul;r::er of Female Male Female/Male Lost/Destroyed
Holotype 30 27 4 - 2
Lectotype 13 13 - - -
Neotype 1 1 - - -
Syntype 8 6 2 2 -
Total 52 47 6 2 2

3.4. Male and Immature Specimens

Most horse fly species are only known from females; therefore, most of the family
taxonomy is based on this sex. A significant sex bias persists in the taxonomic knowledge
of the group: while 62% of the species have described males (Figure 7), the immature stages
remain unknown for more than 80% of the national fauna (Figure 8), highlighting a critical
bottleneck for ecological and life-history studies.

= known = unknown

Figure 7. Number of Uruguayan species of Tabanidae with males described.

= known = unknown

Figure 8. Number of Uruguayan species of Tabanidae with known immature specimens.
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3.5. Tabanidae Distribution

According to Coscarén & Martinez [43], until that moment, almost 50% of the distribu-
tion records of Tabanidae species in Uruguay originated from the 19th and 20th centuries
and were concentrated in the vicinity of Montevideo. Lucas et al. [44] expanded collec-
tions and records to the Departments of Colonia, Paysandt, and Tacuarembé. Here, we
provide new records of distribution for 20 species and 28 new records for departments
(Appendix A, Table A1l). The departments with more species recorded are Montevideo
(22 spp.), Tacuarembé (16 spp.) and Artigas (14 spp.), while four departments are still
without records: Canelones, Florida, Lavalleja and San José. Twenty species are known
from only one department, and another four have no known locality; however, two species,
T. fuscofasciatus and T. triangulum, appear to be more common or more easily captured, with
records in nine departments.

Based on the updates made in this study, Uruguay now has 52 species in 15 genera
distributed across a single biome, the Pampa. The Brazilian Pampa occupies a large part of
the southern half of the state of Rio Grande do Sul. Recently, Krolow et al. [68] indicated the
presence of 43 species in the Brazilian Pampa, of which seven are endemic. Unfortunately,
there is no synthesis of Tabanidae distribution data for the Argentine Pampa. The data are
scattered across a vast bibliography, lacking up-to-date data.

However, comparing the list of species recorded for the Uruguayan and Brazilian
Pampeas, it is possible to observe that only slightly more than 50% of the species are shared
by both countries (Figure 9). When all the species present in the Pampa of both countries
are added together, the list reaches 71 species. This indicates that many species recorded for
only one of the countries may be present in both, and that with the expansion of collections
and studies in the Pampa, the number of species tends to increase in each of them.

Uruguay  Brazil
52 |24/ 43

Figure 9. Venn diagram showing the number of species recorded for the Brazilian and Uruguayan
Pampas, and the number of species shared.

3.6. Updated Records of Uruguayan Tabanidae

Through a new examination of bibliographic data (see in Section 2), the identification
of specimens collected in the 1980s and deposited in the FCE collection and the use of the
citizen science tool—INaturalist, we updated the list of Tabanidae species from Uruguay
(Appendix A, Table A1) from 46 species recognized in Krolow et al. [45] to 52, a 12%
increase in local richness. The six new records for Uruguay came from: bibliography,
Chrysops lutzi Krober, 1925 [74] recorded by Stone [49] and Dichelacera rubricosa (Wulp),
1881 [75] by Coscarén [55]; Inaturalist, Fidena marginalis (Wiedemann), 1830 [76] (Figure 1C)
and Lepiselaga crassipes (Fabricius), 1805 [77] (Figure 10); identification, Tabanus charrua
Coscarén, 1979 [41] and Tabanus platensis Brethes, 1910 [78]. In addition, 20 species had
their distribution records expanded in one or more departments.
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Figure 10. Diachlorini, Lepiselaga crassipes (Fabricius, 1805), photo Mauricio Silvera.

3.7. Unrecognized Tabanidae

Tabanus curticornis Krober, 1931. Type locality: Uruguay, Montevideo. Holotype female
destroyed (ISTH). No other specimens recorded, brief description, and no illustrations. For
Coscarén & Papavero [25], it is an unrecognized Tabanidae.

3.8. Future Perspectives and Gaps

Much of the perspective for advancing knowledge on the Uruguayan tabanofauna
is associated with its potential relevance to livestock production. Horse flies may cause
direct losses due to the intense irritation produced by their painful bites, which affects
animal welfare and productivity, and indirect losses through their potential role in the
mechanical transmission of pathogens such as Anaplasma and Babesia [20,23]. The detection
of pathogens in horse flies does not constitute confirmation that these insects are competent
vectors of bovine anaplasmosis or babesiosis, parasitic diseases that together cause bovine
morbidity and mortality. Rather it suggests that horse flies may play an as yet unrecognized
role in pathogen transmission in the absence or reduced activity of the primary biological
vector, the tick Rhipicephalus microplus (Canestrini, 1888) (Acari: Ixodidae). This possibility
is particularly relevant for anaplasmosis but still requires experimental confirmation by
researchers in vector biology in Uruguay.

Within this context, the Instituto Nacional de Investigacién Agropecuaria (INIA) sup-
ported the First South American Symposium of Tabanidae (Diptera)—SIMTAB, which
brought together researchers from Uruguay, Brazil, Canada, and Chile working on the
group (Figure 11). The scientific sessions were organized around the central theme “Live-
stock production and mechanical vectors: challenges and solutions with a focus on Tabanidae”,
providing a forum to discuss the role of horse flies in animal health and livestock production
(Figure 11A,D,E).
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| SIMPOSIO
SUDAMERICANO DE
TRBANIDAE (DIPTERR)

20 y 21 de Enero 2025 “¥a¥ s

a, Uruguay ™

Investigadores nacionales e internacionales:

| Dr. Steve Mihok

<> Dr. Rodrigo F. Kriger Dr. Tiago K. Krolow
Dr. Christian R. Gonzalez

a— Dr. Alejo Menchaca Dr. Pablo Parodi

Figure 11. Activities during the I South-American Symposium of Tabanidae (Diptera)—I Simpdsio
Sul-Americano de Tabanidae (Diptera) (SIMTAB), held in January 2025 at the experimental station
La Estanzuela, in Colonia del Sacramento, Uruguay, with support from the Instituto Nacional de
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https://doi.org/10.3390/taxonomy6020036

Taxonomy 2026, 6, 36

14 of 23

Investigaciéon Agropecuaria (INIA). (A) Official banner of the I SIMTAB, artwork by MSc Anderson
Saravia. (B) Field inspection of aquatic vegetation for the search of immature horse flies; Dr. Pablo
Parodi and Dr. Tiago Krolow are kneeling while Dr. Christian Gonzdlez is standing. Photo by R.F.
Kriiger. (C) Installation of an Nzi trap; from left to right: Dr. Tiago Krolow, Dr. Christian Gonzalez,
Dr. Steve Mihok, Dr. Pablo Parodi, and MSc Anderson Saravia. Photo by R.F. Kriiger. (D) Speakers
and organizers of the I SIMTAB in front of the INIA facilities; from left to right: Dr. Tiago Krolow, Dr.
Christian Gonzélez, MSc Anderson Saravia, Dr. Rodrigo F. Kriiger, Dr. Pablo Parodi, and Dr. Steve
Mihok. Photo by INIA. (E) One of the scientific presentation sessions during the symposium. Photo
by T.K. Krolow.

Building on current knowledge and recent regional articulation on the I SIMTAB
(Figure 11), future research should prioritize a structured eco-epidemiological framework
capable of linking vector diversity, behavior, and pathogen dynamics under real production
conditions. The first major gap concerns the lack of standardized, comparable data on
species composition and abundance across production systems and regions, which limits
the identification of key vector species and their temporal dynamics. Addressing this
gap requires coordinated sampling strategies, including the use of standardized traps and
host-based collections, coupled with robust taxonomic validation and integration with
molecular tools.

A second critical gap lies in the absence of experimental evidence for the efficiency of
mechanical transmission by Tabanidae, particularly for pathogens of veterinary relevance
such as Anaplasma, Babesia, and Trypanosoma. Future studies should therefore incorporate
controlled transmission experiments, integrating parameters such as feeding interruption,
vector density, survival, and environmental conditions, in order to determine whether horse
flies act merely as carriers or as epidemiologically relevant agents under specific scenarios.

Additionally, there is limited understanding of the behavioral ecology of horse flies in
livestock systems of the Pampa biome, including feeding site preference, daily and seasonal
activity patterns, and host—vector interaction dynamics. These parameters are essential
to quantify exposure and to develop realistic models of transmission risk. Experimental
approaches focusing on hematophagy under controlled and field conditions are particularly
needed to bridge this gap.

From a sanitary perspective, advancing knowledge will depend on the integration of
individual-based pathogen detection with anatomical resolution (e.g., mouthparts versus
gut), allowing the distinction between contamination and potential transmission signals.
This approach, combined with exploratory analyses of salivary and intestinal proteins, may
provide a basis for future biomarkers of vector exposure and contribute to a more refined
interpretation of eco-epidemiological patterns.

Finally, there is a clear need to move beyond descriptive studies toward predictive and
operational frameworks, integrating environmental, biological, and management variables.
The development of spatial and temporal risk models, along with decision-support tools
applicable to livestock systems, will be essential to translate scientific evidence into practical
recommendations. In parallel, future research should also address the quantification of
direct and indirect economic losses associated with horse flies and evaluate the effective-
ness of integrated control strategies, including physical, behavioral, and environmentally
sustainable approaches.

Together, these perspectives define a research agenda, building in the SIMTAB I, that
shifts from isolated observations toward an integrated understanding of horse flies as
potential mechanical vectors, linking biodiversity, behavior, and pathogen transmission
within the context of livestock production systems.

https://doi.org/10.3390/taxonomy6020036


https://doi.org/10.3390/taxonomy6020036

Taxonomy 2026, 6, 36

15 of 23

3.9. Identification of Tabanidae

This study listed 15 genera with confirmed occurrence in Uruguay. However, iden-
tifying the tabanids of Uruguay remains a challenge, either due to the high probability
of recording new genera and species already confirmed in the Argentine and Brazilian
Pampas, or due to the absence of modern keys or revisions for certain genera.

In this sense, we point out here (Table 7) the main articles that allow or assist in the
identification of species for each of the 15 genera.

Table 7. Identification keys for the genus of Tabanidae of Uruguay:.

Genus References

Chrysops Meigen [A36] go.od. plates a}nd illustrations for Neotropical species; [42] key to
rgentinian species

Esenbeckia Rondani [79] key to Neotropical species

Scepsis Walker [57] redescription of species (monotipic)

Fidena Walker [69] revision of genus

Acanthocera Macquart [59] Argentinian species; [80] revision and key for Neotropical species

Catachlorops Lutz [56] key to Argentinian species

Chlorotabanus Lutz 58] Argentinian species

Dasybasis Macquart 61] key to Argentinian species
Dichelacera Macquart 55] key to Argentinian species
Lepiselaga Macquart 53] Argentinian species

Stenotabanus Lutz 65] revision for Neotropical species

Stibasoma Schiner 79,81] revision for Neotropical species

Stypommia Enderlein No keys

Poeciloderas Lutz [62] key to Argentinian species

A rich taxon with different keys for many groups of species, probably
a paraphyletic genus

[
[
[
[
[
[

Tabanus Linnaeus

4. Conclusions

The present synthesis identifies 52 valid species of Tabanidae for Uruguay, representing
a 12% increase in national species richness compared to previous records. This update,
achieved through the re-evaluation of historical collections, bibliographic reassessment, and
the integration of validated citizen science data, demonstrates that the Uruguayan tabanid
fauna is more diverse than historically perceived. The apparent modest richness previously
attributed to the country is likely an artifact of the Wallacean Shortfall—a significant
geographic sampling bias—rather than a reflection of true faunal impoverishment within
the Pampa biome.

The historical development of tabanid taxonomy in Uruguay, characterized by early
descriptions by European dipterists and the absence of sustained local specialization,
has resulted in a dataset that is spatially and temporally fragmented. In this context, the
modest richness currently attributed to the country likely reflects historical and institutional
contingencies as well as the biological reality.

A comparison with the Brazilian Pampa reinforces this interpretation. Given the
ecological continuity of the biome, the limited overlap in recorded species between both
countries is more plausibly explained by differences in sampling intensity than by a sharp
biogeographic turnover. Therefore, we consider the Uruguayan fauna to represent a
partially documented component of the broader Pampa assemblage.

Significant biological gaps persist: males remain undescribed for a considerable frac-
tion of species, and immature stages are known for fewer than 20% of species. Expanding
field surveys, targeting larval habitats, and incorporating integrative taxonomic approaches
will be essential for refining species limits and clarifying regional patterns. The apparent
simplicity of the Uruguayan tabanid fauna should thus be interpreted cautiously, as it likely
reflects incomplete knowledge rather than intrinsically low diversity.
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Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/taxonomy6020036/s1, Table S1: Updated taxonomic data on the
Uruguayan tabanid fauna.
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Appendix A

Table A1. List of species of Tabanidae for Uruguay. Including data about distribution, new records
and additional comments.

Uruguayan Uruguayan
N° Species Department’s Department’s New Distribution Comments
Previous Records Records
1 Chrysops berta Pechuman Rio Negro - Argentina, Brazil, Uruguay Henriques (2016: 163) [67]
(Rio Negro) '
Argentina, Bolivia, Brazil, Coscarén & Martinez (2019:
2 Chrysops brevifascia Lutz Artigas, Tacuaremb6 - Paraguay, Uruguay (Artigas,  41) [43] and Lucas et al.
Tacuarembo) (2020) [44]
Arcentina, Urueua Coscarén (1979: 376) [42].
3 Chrysops flinti Coscarén Montevideo - & ] guay Paratypes (MLPA) from
(Montevideo) .
Montevideo, Carrasco
Argentina, Brazil, Paraguay, Previous records in Stone
4 Chrysops lutzi Krober Montevideo Durazno Peru, Uruguay (Durazno, (slugl;ﬁ)elc%s; [49), as crucians
Montevideo) New record from FCE
Argentina, Bolivia, Brazil,
5  Chrysops lynchii Bréthes Rio Negro, Treinta y Soriano Paraguay, [‘Jruguay‘ (Rio New record from FCE
Tres Negro, Soriano, Treinta
y Tres)
Argentina, Brazil, Paraguay,
6  Chrysops nigricorpus Lutz Montevideo Artigas Uruguay (Artigas, New record from FCE
Montevideo)
Argentina, Bolivia, Brazil, Previous records
7 Chrysops patricia Pechuman  Tacuaremb6 - Paraguay, Uruguay summarized in Coscarén &

(Tacuarembo) Martinez (2019: 41) [43]
L . Cerro Largo, ) Uruguay (Cerro Largo, o .
8  Chrysops trisignatus Krober Montevideo Montevideo) Fairchild (1967: 340) [82]
Arcentina. 2Paragua Lutz (1909: 687) [40].
9 Chrysops uruguayensis Lutz ~ Tacuarembd - & - suay Lectotype (IOC) from

Uruguay (Tacuarembo)

Tacuarembé
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Table Al. Cont.

Species

Uruguayan
Department’s
Previous Records

Uruguayan
Department’s New
Records

Distribution

Comments

10

Chrysops varians
Wiedemann

Montevideo, Rivera,
Treinta y Tres

Argentina, Brazil, Colombia,
Ecuador, Guyana, Panama,
Paraguay, Perd, Trinidad,
Uruguay (Montevideo,
Rivera, Treinta y Tres),
Venezuela

Previous records in
Coscarén & Martinez (2019:
42) [43]

11

Chrysops variegatus (De
Geer)

Without locality

Neotropical

Henriques (2016: 166) [67].
In a list without locality

12

Esenbeckia esenbeckii
(Wiedemann)

Without locality

Argentina, Brazil, Paraguay,
Uruguay

Coscarén (1976: 104) [57],
without locality

13

Scepsis appendiculata
(Macquart)

Maldonado,
Montevideo

?Argentina, Brazil, Uruguay
(Maldonado, Montevideo)

Previous records in
Coscarén & Martinez (2019:
42) [43]. Records of living
specimens in the Inat: https:
//www.inaturalist.org/
observations/263157307;
https:
//www.inaturalist.org/
observations /262045756
accessed on 1 April 2026

14

Fidena abominata Philip

Without locality

Argentina, Brazil, Uruguay

Coscarén (1998: 349) [27].
In a list without locality

15

Fidena marginalis
(Wiedemann)

Rocha

Brazil, Uruguay (Rocha)

First record for country by
https:

/ /www.inaturalist.org/
observations /264871220
accessed on 1 April 2026.
Male undescribed, first
record from https:
//www.inaturalist.org/
observations/201851013
accessed on 1 April 2026.
Species treated in Gorayeb
(2025: 247-249) [69]

16

Fidena sorbens (Wiedemann)

Artigas, Montevideo,
Rocha, Salto

Argentina, Bolivia, Brazil,
Paraguay, Uruguay (Artigas,
Montevideo, Rocha, Salto)

Wiedemann (1828: 93) [31].
Lectotype (NMW) from
Montevideo. Various
records see in Coscarén &
Martinez (2019: 42) [43]

17

Acanthocera exstincta
(Wiedemann)

Artigas, Montevideo

Argentina, Uruguay
(Artigas, Montevideo)

Wiedemann (1828: 214) [31].
Lectotype (NMW) from
Montevideo. Another
record in Coscarén &
Martinez (2019: 42) [43]

18

Catachlorops flavus
(Wiedemann)

Montevideo

Argentina, Brazil, Paraguay,
Uruguay (Montevideo)

Wiedemann (1828: 163) [31].
Lectotype (NMW) from
Montevideo

19

Catachlorops circumfusus
(Wiedemann)

Maldonado,
Tacuarembé

Brazil, Paraguay, Uruguay
(Maldonado, Tacuarembd)

Maldonado is type-locality
of Tabanus pictipennis
Macquart, 1850, actually a
synonym of C. circumfusus.
Lucas et al. (2020: 2) [44]

20

Catachlorops psolopterus
(Wiedemann)

Montevideo

Brazil, Uruguay
(Montevideo)

Wiedemann (1828: 181) [31].
Lectotype (NMW) from
Montevideo
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Table Al. Cont.

Ne°

Species

Uruguayan
Department’s
Previous Records

Uruguayan

Department’s New

Records

Distribution

Comments

21

Catachlorops muscosus
(Enderlein)

Tacuarembé

Argentina, Brazil,
Uruguay (Tacuarembo)

Coscarén & Martinez (2019:
43) [43]

22

Chlorotabanus parviceps
(Krober)

Rivera, Rocha

Argentina, Brazil, Guyana,
Paraguay, Perd, Uruguay
(Rivera, Rocha)

Coscarén (1976: 50) [58]

Dasybasis alticola

Coscarén & Martinez (2019:

23 (Enderlein) Rocha - Argentina, Uruguay (Rocha) 43) [43]
Lo Argentina, Brazil, Uruguay .
24 Dasybasis missionim Colonia, Tacuarembé  Rocha, Soriano (Colonia, Rocha, Soriano, Lucas etal. (2020: 4) [44].
(Macquart) . New record from FCE
Tacuarembo)
Dasybasis ornatissima p ) Argentina, Uruguay .
25 (Bréthes) Tacuaremb6 (Tacuarembo) Lucas et al. (2020: 4) [44]
Macquart (1838: 185) [33].
Holotype (MNHNP) from
% Dasybasis trigonophora Montevideo 2Soriano Argentm.a, Urugua.y Mon.tev1deo. We identified
(Macquart) (Montevideo, ?Soriano) a series of specimens from
Soriano (FCE) as Dasybasis
aff. trigonophora
. . ) Argentina, Brazil, . .
27  Dichelacera multiguttata Lutz ~ Tacuarembé - Urnguay (Tacuarembe) Henriques (2016: 168) [67]
. . B . Argentina, Brazil, Uruguay New record by Coscarén
28 Dichelacera rubricosa (Wulp) Rivera (Rivera) (1974: 238) [55]
Dichelacera unifasciata Cerro Largo, Rivera, Argentina, Bolivia, Brazil, Coscarén & Martinez (2019:
29 Macauart Tacuarembo - Paraguay, Uruguay (Cerro 43) [43] and Lucas et al.
q Largo, Rivera, Tacuarembo) (2020) [44]
Lepiselaga albitarsis . ) Argentina, Brazil, Paraguay, Coscarén & Martinez (2019:
30 Macquart Artigas, Rocha Uruguay (Artigas, Rocha) 43-44) [43]
First record for country by
Lepiselaga crassipes htps:
31 (Fp bri 1g ) P - Artigas Mexico to Uruguay (Artigas)  //www.inaturalist.org/
abreius observations /108513901
accessed on 1 April 2026
Krober (1930: 78) [38].
Stenotabanus brunnipennis . . Holotype
32 Kréber Montevideo - Uruguay (Montevideo) (ISTH—destroyed) from
Montevideo
Wiedemann (1828: 136) [31].
Stibasoma theotaenia . ) Argentina, Brazil, Paraguay, Lectotype (NMW) from
3 (Wiedemann) Montevideo Uruguay (Montevideo) Montevideo. See Turcatel
et al. (2010: 36) [81]
Argentina, Uruguay (Artigas Previous records in
Stypommia minor . Artigas, Flores, 8 ! &1ay 898 Coscarén & Martinez (2019:
34 Montevideo, Rocha . Flores, Montevideo,
(Macquart) Soriano . 43) [43]. New record from
Rocha, Soriano)
FCE
Montevideo is type-locality
. . of Agelanius maculipennis
Cerro Largo, Colonia, Argentina, Br?Zﬂ’ Paraguay, Enderlein, actually a
ideo. Ri Uruguay (Artigas, Cerro £ D lindneri
Poeciloderas lindneri Montevideo, Rio Largo, Colonia, Montevideo synonym Ot - fndrnert.
35 Negro, Paysandd, Artigas, Soriano ’ ’ ’ Previous records in

(Krober)

Tacuarembd, Treinta
y Tres

Paysand, Rio Negro,
Soriano, Tacuarembo, Treinta
y Tres)

Coscarén & Martinez (2019:
44) [43] and Lucas et al.
(2020) [44]. New record
from FCE
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Uruguayan Uruguayan
N° Species Department’s Department’s New Distribution Comments
Previous Records Records
Artias, Cerro Lareo Mexico to Argentina, Previous records in
Poeciloderas quadripunctatus rHgas, 80/ Uruguay (Artigas, Cerro Coscarén & Martinez (2019:
36 . Rio Negro, - . )
(Fabricius) Tacuarembd Largo, Rio Negro, 44) [43] and Lucas et al.

Tacuarembo)

(2020) [44]

Cerro Largo,

Argentina, Brazil, Uruguay

Previous records in
Coscarén & Martinez (2019:

37 Tabanus acer Bréthes Maldonado, Soriano (Cerro Largo, Maldonado, 44) [43] and Lucas et al.
Tacuaremb6 Soriano, Tacuarembo) (2020) [44].
New record from FCE
Macquart (1838: 140) [33].
Cerro Largo, Argentina, Uruguay (Cerro Holotype (MNHNP) from
Montevideo.
Maldonado, . Largo, Maldonado, . .
38 Tabanus angustus Macquart . Soriano . . Previous records in
Montevideo, Montevideo, Soriano, . .
, . Coscarén & Martinez (2019:
Tacuarembo Tacuarembo)

44) [43].
New record from FCE

39

Tabanus campestris Brethes

Paysandt, Rio Negro,
Tacuaremb6

Artigas, Soriano

Argentina, Uruguay (Artigas,
Paysandi, Rio Negro,
Soriano, Tacuarembg)

“Uruguay” is type-locality
of Atylotus rubescens Bigot,
actually T. campestris.
Previous records in
Coscarén & Martinez (2019:
44) [43] and Lucas et al.
(2020) [44].

New record from FCE

Argentina, Bolivia, Uruguay

First record for country

40 Tabanus charrua Coscarén - Uruguay (Rio Negro) (Rio Negro) from FCE
West Indies, Costa Rica to . .
Artigas, Colonia, Paraguay, Argentina, Brazil Previous records in
Monte\;ideo Rio/ Chile Ur{1 ua (Arti, as ' Coscar6n & Martinez (2019:
41 Tabanus claripennis (Bigot) g Soriano ! guay 538 44) [43] and Lucas et al.

Negro, Rocha,

Colonia, Montevideo, Rio

(2020) [44].

Tacuarembé Negro, Rocha, Soriano, New record from FCE
Tacuarembo)
42 Trbanus corpulentus Bréthes Without locality i Argentina, Brazil, Paraguay, Coscaroén (1998: 352) [27].

Uruguay

In a list without locality

43

Tabanus fuscofasciatus
Macquart

Cerro Largo, Colonia,
Montevideo,
Paysandti, Rio Negro,
Rivera, Tacuarembo

Artigas, Soriano

Argentina, Bolivia, Brazil,
Paraguay, Uruguay (Artigas,
Cerro Largo, Colonia,
Montevideo, Paysandii, Rio
Negro, Rivera, Soriano,
Tacuarembo)

Previous records in
Coscarén & Martinez (2019:
44-45) [43] and Lucas et al.
(2020) [44].

New record from FCE

Montevideo is type-locality
of Tabanus impressus
Wiedemann and Tabanus
monochroma Wiedemann,

44  Tabanus fuscus Wiedemann ,Il\,g ZE;iZﬁsg’ - g\;%i?;ﬁgeifﬁi’u S;:Iilé?)’ synonyms of T. fu.scus.
Previous records in
Coscarén & Martinez (2019:
45) [43] and Lucas et al.
(2020) [44]

45 [obanus occidentalis Montevideo - %Af;‘éi"a;o(ﬁﬁf;tv?;éo) Bréthes (1907: 284) [35]
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Uruguayan Uruguayan
N° Species Department’s Department’s New Distribution Comments
Previous Records Records
Henriques (2016: 181) [67]
as Tabanus nebulosus ssp.
46 Tabanus ornativentris Rio Negro ; Argentina, Bolivia, Brazil, ornativentris (Krober,
(Krober) & Uruguay (Rio Negro) 1929) [46]. Species
revalidated by Krolow et al.
(2024) [68]
First record for country
from FCE. Specimens
. . . . identified as T. aff. platensis
47  Tabanus platensis Bréthes - Art}gas, Rio Negro, A.r gentina, Uruguay (Artigas, in Lucas et al. (2020) [44]
Soriano Rio Negro, Soriano) - .
remain undetermined. See
discussion in Krolow et al.
(2022: 449-451) [45]
Wiedemann (1828: 175) [31].
U.S.A. (Texas), Neotropics Holotype (NMW) from
Arti Montevid. (except West Montevideo.
Tabanus pungens £as, (2 CVICeO, . Indies and Chile), Trinidad, Previous records in
48 . Tacuarembd, Treinta Soriano . ) .
Wiedemann Tres Uruguay (Artigas, Coscarén & Martinez (2019:
y Montevideo, Soriano, 45) [43] and Lucas et al.
Tacuarembd, Treinta y Tres) (2020) [44].
New record from FCE
. Brazil, Colombia, Paraguay, . .
49 Ta.bunus sorbillans Rio Negro Soriano Trinidad, Uruguay (Rio Henriques (2016: 183) [67].
Wiedemann . New record from FCE
Negro, Soriano), Venezuela
50 Tabanus tacuaremboensis Paysandu, ) Uruguay (Paysandd and Krolow et al.
Krolow, Lucas & Henriques  Tacuarembd Tacuarembo) (2022: 453 -455) [45]
Argentina, Bolivia, Brazil, Previous records in
‘ Artlggs, Cerro Largo, Paraguay, Uruguay. (Artigas, Coscaron & Martinez (2019:
Tabanus triangulum Colonia, Montevideo, k Cerro Largo, Colonia,
51 . P . Soriano . . 45) [43] and Lucas et al.
Wiedemann Rio Negro, Rivera, Montevideo, Rio Negro,
) . X (2020) [44].
Rocha, Tacuaremb6 Rivera, Rocha, Soriano,
. New record from FCE
Tacuarembo)
Walker (1837: 33) [32].
Holotype (BMNH) from
52 Tabanus varipes Walker Maldonado - Uruguay (Maldonado) Uruguay, Isla de Gorriti.
Krolow et al. (2022:
448-449, Figures) [45].
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