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Editorial de Iberomyrmex

Ciencia abierta, reproducible y con miras al futuro: las novedades de

Iberomyrmex

La investigacion cientifica debe avanzar a partir de resultados
transparentes, accesibles y verificables. Conscientes de ello, en
Iberomyrmex hemos dado un paso firme hacia la ciencia abierta
y reproducible, incorporando una serie de medidas que
refuerzan nuestro compromiso con la calidad, la objetividad y la
accesibilidad. Nuestro objetivo es que los trabajos cientificos
publicados en la revista no solo aporten conocimiento, sino que
también puedan ser contrastados, validados y reutilizados por la
comunidad cientifica en el futuro.

En primer lugar, todos los articulos cientificos estardn
disponibles en el repositorio Digital CSIC, lo que garantiza un
acceso abierto, permanente y libre de costes para autores y
lectores. Ademds, para estos articulos hemos implementado un
proceso de revision abierto, en el que las etapas de la revision
pueden hacerse publicas, de modo que cualquier persona pueda
conocer los pasos que han conducido a la aceptacién de un
manuscrito y valorarlos de forma objetiva.

Otro aspecto fundamental es la creacién de la Coleccién de
la Asociacién Ibérica de Mirmecologia (AIMCOL),
actualmente depositada en el Museu Nacional de Histdria
Natural e da Ciéncia, en Lisboa. Gran parte de los trabajos
publicados en Iberomyrmex se basan en citas de especies cuyos
individuos son dificilmente consultables, lo que imposibilita la
descarga de datos para su reproducibilidad (identificacién de
especies). Para solventar esta limitacidn, la coleccién garantiza la
conservacién de los ejemplares citados en los articulos,
asegurando no solo la comprobacién de las identificaciones,
sino también la posibilidad de que las muestras puedan ser
consultadas en futuras investigaciones.

Del mismo modo, para los articulos cientificos que se
fundamentan en andlisis de datos, la revista promueve que los
conjuntos de datos sean accesibles y que los andlisis estadisticos
se basen en un c6digo reproducible asociado como material
suplementario, fortaleciendo asf la transparencia metodoldgica.
En este sentido, también hemos incluido un tipo de articulos
cientificos que se basan en la descripcién y publicacién de un
conjunto estructurado de datos de biodiversidad, sin centrarse
en su andlisis sino en cémo, dénde y por qué se recopilaron los
datos. De esta manera, los articulos de datos (o data papers),
como asf se llaman, permiten citar y dar crédito al esfuerzo de
muchos aficionados e investigadores que recolectan datos y, ala
vez, ponerlos a disposicién de la ciencia.

Finalmente, para concluir con los articulos cientificos,
hemos incorporado el sistema CRediT en la autoria, lo que
permite reconocer de manera clara y justa la diversidad de roles
y aportaciones de cada investigador, subrayando el valor real de
su participacién en el trabajo.

Por otra parte, tenemos la voluntad de hacer crecer la
vertiente divulgativa de la revista incorporando un amplio
abanico de tipologfas de articulos: desde experiencias personales
en la crianza de las hormigas hasta la digestién de densos textos
cientificos, pasando por entrevistas a personajes conocidos,
reportajes de expediciones o trabajos de campo, metodologfas de
estudio, ilustraciones, revisiones de libros o primeras
experiencias, entre muchos otros. Estos articulos no siguen
estrictamente la metodologfa cientifica, ni el mismo proceso de
revisién (aunque puede haberlo) pero igualmente vamos a
apostar por articulos de calidad, interesantes para la
mirmecologfa y su aficién.

Con estas iniciativas, Jberomyrmex se consolida como una
revista comprometida, por un lado, con las buenas practicas
cientificas, y por otro, con la divulgacién entre sus socios,
alineada con los principios de ciencia abierta y con una mirada
puesta en el futuro. Aspiramos a seguir construyendo un espacio
de publicacién donde el conocimiento sea accesible, verificable
y util para avanzar en el estudio de las hormigas y de la
mirmecologfa, tanto en la peninsula ibérica como a nivel
internacional.

Editor@s de Iberomyrmex

IBEROMYRMEX

Asociacion Ibérica de Mirmecologia
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Citizen science meets Myrmecology: a systematic review of iNaturalist’s
contribution to ant research

Ciencia ciudadana y mirmecologia: una revision sistemdtica de la
contribucién de iNaturalist a la investigacion sobre hormigas

Javier Arcos'
Independent researcher, Barcelona, Spain, contact: javarcos96@gmail.com

Abstract

Citizen science platforms have rapidly expanded biodiversity data collection, but their integration into peer-reviewed research remains
limited. Ants (Hymenoptera: Formicidae), a globally widespread and ecologically key taxon, provide an ideal case study to examine
this gap, although present particular challenges for photo-based identification due to their small size, morphological similarity within
genus (especially in the tropical areas), and geographic differences in the use of the platforms (given by differences in user’s cultures
and languages). Among the available citizen science platforms, iNaturalist stands out for its global reach and now hosts over 1.5 million
observations classified within Formicidae, offering unprecedented opportunities for ecological, biogeographic, and taxonomic studies.
This study provides the first systematic review of how iNaturalist data have been used in ant research. A total of 34 studies published
between 2017 and August 2025 were identified, showing a steady rise in output that peaked in 2024. Nearly half (41.2%) of these were
authored by the same researcher, reflecting the field’s narrow authorship base. Most studies were geographically restricted to the
Nearctic and Palearctic regions and typically focused on one or few species, often relying on very limited datasets of observations.
Species distribution and range accounted for 97.1% of research topics, while applications to biodiversity assessment, ecological
interactions, or taxonomy remained rare. iNaturalist data were generally used as a minor or secondary source, with traceability absent
in 50% of studies and explicit verification of identifications reported in only 35.3%. Common limitations included potential
misidentifications, uneven data quality, and strong taxonomic and geographic biases favoring conspicuous or exotic species. Overall,
approximately 1,400 iNaturalist ant observations—representing only ~0.09% of the platform’s available records—have been
incorporated into published studies, underscoring the platform’s underuse and the justified caution of researchers when dealing with
citizen-identified data. To unlock the full value of citizen science in myrmecology, future work should strengthen expert validation,
expand coverage to tropical and native faunas and improve record traceability.

Resumen

Las plataformas de ciencia ciudadana han facilitado rdpidamente la recopilacién de datos sobre biodiversidad, pero su integracién en
la investigacién cientifica sigue siendo limitada. Las hormigas (Hymenoptera: Formicidae), un grupo taxonémico ecolégicamente
dominante y distribuido a nivel mundial, son un caso de estudio ideal para examinar esta brecha; sin embargo, presentan desaffos
particulares para la identificacién basada en fotografias, debido a su pequefio tamarfio, similitud morfoldgica dentro de género
(especialmente en las dreas tropicales) y el uso diferencial de las plataformas a nivel geografico (dado por las diferencias culturales y de
lenguaje). Entre las plataformas de ciencia ciudadana disponibles, iNaturalist destaca por su alcance global y alberga actualmente més
de 1,5 millones de observaciones clasificadas dentro de Formicidae, ofreciendo oportunidades sin precedentes para estudios ecoldgicos,
biogeogrificos y taxondmicos. Este trabajo presenta la primera revisién sistemdtica sobre el uso de datos de iNaturalist en
investigaciones sobre hormigas. Se identificaron un total de 34 estudios publicados entre 2017 y agosto de 2025, con un incre mento
sostenido de publicaciones que alcanzé su méximo en 2024. Casi la mitad (41,2%) fueron elaborados por un mismo investigador,
reflejando la limitada autorfa del campo. La mayoria de los estudios se restringieron geogréficamente a las regiones Nedrtica y Paledrtica
y se centraron en una o pocas especies, basindose con frecuencia en conjuntos de datos muy reducidos. La distribucién y el rango de
las especies representaron el 97,1% de los temas de investigacién, mientras que las aplicaciones en evaluacién de la biodiversidad,
interacciones ecoldgicas o taxonomia fueron escasas. Los datos de iNaturalist se emplearon generalmente como fuente secundaria o
complementaria, con ausencia de trazabilidad de los mismos en el 50% de los articulos y verificacién explicita de las identificaciones en
solo el 35,3%. Entre las limitaciones mds frecuentes de este tipo de datos de ciencia ciudadana destacan posibles errores de

identificacidn, calidad de datos heterogénea y marcados sesgos taxonémicos y geogrificos hacia especies conspicuas o exéticas. En
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conjunto, aproximadamente 1.400 observaciones de hormigas en iNaturalist —que representan solo el ~0,09% de los registros

disponibles en la plataforma— han sido incorporadas a estudios publicados, lo que evidencia tanto su infrautilizacién como la cautela

justificada de los investigadores al trabajar con datos identificados por los ciudadanos. Para aprovechar plenamente el potencial de la

ciencia ciudadana en mirmecologfa, los futuros trabajos deberdn reforzar la validacién por expertos, ampliar la cobertura hacia faunas

tropicales y nativas, y mejorar la trazabilidad de las observaciones usados en las publicaciones.

Keywords: ants, citizen science, distribution, Formicidae, iNaturalist, invasive species, myrmecology, taxonomy

Palabras clave: ciencia ciudadana, distribucidn, especies invasoras, Formicidae, hormigas, iNaturalist, mirmecologfa, taxonomia

How to cite this article/ Cémo citar este articulo: Arcos, J. (2025). Citizen science meets Myrmecology: a systematic review of

iNaturalist’s contribution to ant research. Iberomyrmex, 14, 7-14.
DOI: https://doi.org/10.20350/digital CSIC/17721

Introduction

Citizen science platforms are typically websites or mobile
applications that enable anyone, anywhere in the world, to
upload observations of organisms—usually photographs with
associated metadata such as date, time, and location—which are
then identified collaboratively by a community of expert and
non-expert contributors (Callaghan et al. 2022). In recent years,
iNaturalist has emerged as one of the most popular of these
platforms, thanks to its broad taxonomic scope, global reach,
and integration with the Global Biodiversity Information
Facility (GBIF) (Campbell et al. 2023).

Ants (Hymenoptera: Formicidae) are among the most
ecologically dominant and widespread animal groups on Earth,
playing key roles in ecosystem processes such as soil turnover,
seed dispersal, predation, and nutrient cycling (Holldobler &
Wilson, 1990). They are also bioindicators of environmental
change and are frequently used in studies of biodiversity
patterns, invasion biology, and species interactions (Andersen,
1997; Underwood & Fisher, 2006).

As of 9 August 2025, iNaturalist hosts 1,577,284
observations classified within Formicidae, representing an
unprecedented source of occurrence data for this taxon. These
records span all continents except Antarctica, include a wide
variety of habitats, and encompass both common and rarely
observed species. Despite the enormous potential of such a
dataset to inform ecological, biogeographic, and taxonomic
research, its use in peer-reviewed scientific publications remains
relatively limited.

In this study, I conducted a systematic analysis of how
iNaturalist data are currently being applied in ant research. By
characterizing geographic patterns, research topics, and
analytical approaches, this work aims to assess the present role
of iNaturalist in advancing Formicidae studies and to identify
future opportunities to integrate citizen science more effectively
into myrmecological research.

Methods

A search was conducted in Google Scholar using the
keywords Formicidae and iNaturalist. This search engine was
chosen because it provides the broadest coverage of peer-
reviewed publications incorporating iNaturalist data, as
previously demonstrated by Mason et al. (2025). All retrieved
articles were screened, and only those explicitly analyzing
iNaturalist records of ants were included. Studies that merely
mentioned the platform without using its data, or that relied on
iNaturalist solely for specimen identification in field surveys,
were excluded. No geographical or language restrictions were
applied. Eligible studies were included up to August 2025.

For each eligible publication, I extracted variables following
the scheme proposed by Mason et al. (2025), with minor
adaptations and the addition of further variables. The extracted
information included: publication year, full title, study area,
specific geographic name, taxonomic family addressed using
iNaturalist observations, conservation status of the taxa studied,
native versus non-native status of the taxa analyzed, number of
iNaturalist number of

observations included,

participants/iNaturalist users, research topic, analytical
approach, type of iNaturalist data employed, role of iNaturalist
data within the study, use of additional citizen science
platforms, and data traceability (e.g., links to observations,
datasets, or observation IDs). Definitions of all variables used in
this paper can be found in the Supplementary Material File 1,
some of which are identical to those described by Mason et al.
(2025). It should be noted that, as stated by the previous
authors, the research topic refers specifically to the way
iNaturalist was used in the study, rather than to all subjects
covered in the publication. The full dataset of evaluated papers

and variables is available in the Supplementary Material S1.

Data extraction was performed manually, and all papers were
fully accessible to the author. Descriptive statistics (mean and
standard deviation —SD) were calculated where appropriate to
summarize the number of observations and taxa included in the
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Python (Matplotlib/Basemap) (Hunter, 2007) to illustrate the
origin of the iNaturalist data used by different research papers.

Results

Temporal trends

A total of 34 studies were identified and included in the
analysis after applying exclusion criteria. The yearly distribution
was as follows: two in 2017 (5.9%), one in 2018 (2.9%), two in
2019 (5.9%), three in 2020 (8.8%), four in 2021 (11.8%), five in
2022 (14.7%), five in 2023 (14.7%), nine in 2024 (26.5%), and
three in 2025 up to August (8.8%), with a peak in 2024 (Fig. 1).

Ant studies using iNaturalist per year
9

=

Number of studies
-

2017 2018 2019 2020 2021 2022 2023 2024 2025
Year (until August)

Figure 1. Number of ant studies using iNaturalist per year from
2017 to 2025. Data for 2025 includes records only until
August.

Figura 1. Numero de estudios sobre hormigas que utilizan
iNaturalist por afio de 2017 a 2025. Los datos de 2025
incluyen registros solo hasta agosto.

Authorship

Analysis of authorship revealed that a single researcher
dominated the field: J. K. Wetterer appeared in 14 studies
(41.2%), accounting for the majority of recurrent authorship.
Two other authors, E. Schifani and D. Booher, each
participated in two studies (5.9%). All remaining contributors
appeared only once.

Geographic range

Most studies were conducted at the country level (13,
38.2%), followed by regional scales (9, 26.5%), continental level
(7,20.6%), islands (4, 11.8%), and global scope (1, 2.9%) (Fig. 2).
Florida was the most frequently represented specific region (4,
11.8%), followed by Ecuador (2, 5.9%). In terms of
biogeographic realms, most studies were carried out in the
Palearctic (10, 29.4%) and Nearctic (8, 23.5%), with fewer in the
Neotropical (7, 20.6%), Afrotropical (3, 8.8%), and Australasian
(2, 5.9%) realms. One study (2.9%) combined Nearctic and
Neotropical regions, and another (2.9%) had a global scope.

Studied taxa

The majority of studies focused exclusively on Formicidae
(32, 94.1%), while one study included both Formicidae and
Orchidaceae (2.9%), and another combined Formicidae with
Lepidoptera (Lycaenidae, Riodinidae,
Nymphalidae) (2.9%). All studies were conducted using
iNaturalist observations at the species level.

several families

Number of iNaturalist observations analyzed and
participants

The number of iNaturalist observations analyzed varied
widely, from a minimum of one to a maximum of 570 (mean =
53.2, SD = 116.7). Among the 34 reviewed studies, six (17.6%)
analyzed a single observation, five (14.7%) analyzed two, and
two (5.9%) analyzed three. In contrast, for eight studies (23.5%),
the number of iNaturalist observations analyzed was not
specified and could not be inferred from the links provided in
the article or its supplentary material.

Information on the number of participants (iNaturalist
users) was frequently absent: 19 studies (55.9%) did not report
this variable, nor could it be calculated from the links provided
in the main article or its supplementary dataset. Among those
that provided this information (n = 15), eight studies (23.5%)
included a single participant, two (5.9%) had two participants,
and none had three. Larger sample sizes were uncommon, with
one study each (3.2%) reporting 14, 23, 46, 58, and 108
participants, respectively. Overall, across the 15 studies with
available data, the mean number of participants was 17.4 (SD =
30.9).

Number of taxa from iNaturalist and conservation
status

The number of taxa derived from iNaturalist observations
ranged from one to 26 per study, with a total of 71 taxa
documented. Most studies (27, 79.4%) analyzed a single species,
while only a minority (7, 20.6%) included two or more. The
mean number of taxa per study was 2.09 (SD = 4.32).

Regarding conservation status, all 34 studies did not
mention species of conservation concern being involved.

Native and non-native status

The majority of studies (18, 52.9%) focused exclusively on
exotic ants, with a mean of 1.22 species per study (SD = 0.94).
A smaller set (14, 41.2%) dealt only with native ants, averaging
1.43 species per study (SD = 0.76). One study (2.9%) examined
a combination of native and exotic taxa, while another (2.9%)
did not explicitly specify the status of the species analyzed.
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Origins of ant studies using iNaturalist
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Figure 2. Geographic origin of studies using iNaturalist. Green circles are scaled to the number of studies; labels show the region and count. Some

regions were consolidated into countries or continents, and island localities are shown separately.
Figura 2. Origen geogrifico de los estudios que utilizan iNaturalist. Los circulos verdes estdn escalados segiin el nimero de estudios; las etiquetas

muestran la regién y el recuento. Algunas regiones se consolidaron en paises o continentes, y las localidades insulares se muestran por separado.

Research topic and analysis type and data type

Nearly all studies (33, 97.1%) included species distribution
and range as a research topic. Of these, 22 (64.7%) addressed
distribution and range alone, while the remaining 11 (32.4%)
combined it with other themes. Specifically, four studies
(11.8%) combined distribution with new species records for a
region, two (5.9%) with biodiversity or population assessment,
two (5.9%) with species discovery, and two (5.9%) with climate
change or environmental impact. One study (2.9%) combined
distribution with biodiversity/population assessment and
biology/behavior, and another (2.9%) focused solely on
biology/behavior.

Analytical approaches were predominantly descriptive. The
most frequent category was descriptive analysis with simple data
mapping reported in 18 studies (52.9%), followed by purely
descriptive studies (9, 26.5%). Species distribution modeling
was applied in four studies (11.8%), and three (8.8%) combined
descriptive analysis with mapping and image analysis.

Regarding data type, most studies (33, 97.1%) relied
exclusively on iNaturalist observation data, while a single study
(2.9%) combined observation data with imagery

iNaturalist data role

With respect to the role of iNaturalist data, 18 studies
(52.9%) treated it as a minor data source, 11 (32.4%) as a major
data source, and five (14.7%) did not specify this aspect (Fig. 3).
No study considered iNaturalist as the main or exclusive data

source.

Role of iNaturalist data in ant studies
18

Number of records
T T
»H N @ o N » o -

N

0

Minor data source Unknown

Major data source

Figure 3. Role of iNaturalist observations in the analyzed papers.
Figura 3. Papel de las observaciones de iNaturalist en los articulos
analizados.

10



Iberomyrmex - 2025 | Notas y Articulos cientificos

More than one data source of citizen science?

A total of 22 studies (64.7%) used iNaturalist as the sole
citizen-science source. The remaining 12 studies (35.3%)
incorporated additional platforms, most frequently BugGuide
(7, 20.6%), followed by biodiversidadvirtual.org (2, 5.9%),
iSpotnature and Project Noah (2, 5.9%), and observation.org (1,
2.9%).

iNat observation traceability, verification and observer
acknowledgment

Traceability of iNaturalist observations used in the papers
was variable. Seventeen studies (50.0%) provided no traceability,
while the remaining 17 (50.0%) offered some form of
traceability. Among these, eight (23.5%) included links in the
article to all used observations, five (14.7%) supplied datasets,
two (5.9%) provided observation IDs, and two (5.9%) gave links
for only part of the observations.

Verification of the iNaturalist records varied considerably
across studies. Only six papers (17.6%) explicitly stated that the
data used were research grade, while the remaining 28 (82.4%)
did not mention the data quality status. Regarding the
validation of observation identifications, twelve studies (35.3%)
reported that the authors had reviewed the observation IDs,
whereas twenty-two (64.7%) did not provide information on
whether the identifications were verified by the authors.

Finally, in several cases, iNaturalist data were cited without
explicit acknowledgment of contributors.

Discussion

The use of iNaturalist observations in ant research remains
at an early stage. Approximately 1,400 ant observations from
iNaturalist have been incorporated into the dataset analyzed
here—only ~0.09% of the platform’s available ant records—
leaving this vast resource largely underexploited. In a recent
paper, Mason et al. (2025) identified 2,368 peer-reviewed
articles using iNaturalist observations; the ant-focused studies
identified in the present work would represent just 1.44% of that
total. However, this limited uptake may not only reflect
underuse but could also be related to caution among
researchers, concerned about issues such as species
misidentification, the wvariable quality of observations
contributed by users (e.g., photo quality or completeness of
metadata), and the fact that citizen science projects are often less
applicable to small or cryptic taxa such as ants compared with
more conspicuous groups (Burgess et al., 2017). In this regard,
it is notable that iNaturalist currently includes observations
assigned to 4,609 ant species, which represents only ~32% of the
14,368 valid species listed in AntCat.org (consulted October 2,
2025). This figure underscores that despite the very large
number of observations (>1.5 million), coverage in terms of

species diversity remains relatively modest, and that sheer
volume does not guarantee broad taxonomic representation.
This is consistent with the “recognition” and “completeness”
framework proposed by Mesaglio et al. (2023), which evaluates
how identifiable and well-represented different taxa are on
iNaturalist. In their analysis, recognition refers to the
proportion of observations identified to species level, while
completeness measures how many of the known species in a
group are represented on the platform. Under this framework,
showy groups such as butterflies or odonates achieve high
recognition and completeness because they are easy to detect
and photograph, whereas inconspicuous taxa (where ants could
be included) remain comparatively underrepresented.
Nevertheless, temporal patterns point to acceleration in
iNaturalist data usage. With publications beginning in 2017,
they peaked in 2024 (9 studies; 26.5%), with an average annual
output increasing from 2.0 studies/year during 2017-2020 to
5.25 studies/year during 2021-2024—about a 2.6-fold rise.
This growth trend, consistent with previous reviews of citizen-
science research (Pelacho et al. 2021; Mason et al. 2025), likely
reflects that only recently has the volume of relevant
observations become sufficient to support such studies. Still,
this growth has been driven by a small number of authors and
highly focused studies, rather than a broad, community-wide
adoption of iNaturalist data in myrmecology. A single
researcher, J. K. Wetterer, accounted for 41.2% of studies, and
only two other authors appeared in more than one paper. This
concentration suggests that the apparent rise in publications
reflects the efforts of a few individuals rather than widespread
acceptance of iNaturalist as a standard research resource.
Geographic patterns showed a similar bias, with most studies
conducted at country or regional scales (22 studies; 64.7%),
suggesting that iNaturalist data are primarily being used for
geographically circumscribed assessments rather than for global
syntheses. The prominence of the Nearctic and Palearctic
realms (together 55.9% of studies) is partly explained by higher
platform usage and record accumulation in North America and
Europe, consistent with previous results (Lameira et al. 2025;
Johnson et al. 2020; Rathnayake et al. 2020; Mason et al. 2025),
but also by the dominant author’s geographic focus. Beyond
these factors, additional constraints may also play a role. In parts
of Asia and other tropical regions, participation may be lower
because observers might rely on local citizen-science apps,
encounter language barriers, or face limited access to online
platforms such as iNaturalist. These limitations are reflected in
the dataset: only ~20% of studies included Neotropical or
Afrotropical regions, despite these realms containing the
majority of global ant diversity. Tropical faunas could also pose
major taxonomic challenges: genera often include many
morphologically similar species, many still undescribed, for
which reliable identification may require microscopic traits or
even genetic data. The prevalence of cryptic, subterranean, or
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minute species in these regions might further limit the potential
of photo-based identifications. Taken together, these cultural
and biological factors may help explain why iNaturalist-based
studies appear concentrated in temperate regions despite the far
greater diversity of ants in the tropics.

Although studies used a wide range of observations (1-570,
mean = 53.2 + 116.7) and species (1-26, mean = 2.09 £ 4.32),a
high proportion relied on very few records: 38.7% of studies
used three or fewer observations, and 79.4% analyzed a single
species. This pattern indicates that iNaturalist data are still used
mainly in small-scale, single-species papers and primarily to
complement distributional data rather than for large-scale
analyses. Similarly, Mason et al. (2025) found that among all
studies, 51.5% were focused on three or fewer species. The
number of users contributing the records incorporated into
these studies was also usually limited, with participant
information absent in more than half of cases (55.9% of studies),
and only a few publications drew on larger datasets and broader
participation. This reliance on very limited datasets also
magnifies the impact of identification errors: when sample sizes
are small, even a single misclassification can disproportionately
affect conclusions. This risk is particularly problematic given
that ‘Research Grade’ status is based on community consensus
(i.e,, more than two-thirds agreement among identifiers;
Campbell et al., 2023), which does not necessarily imply expert
verification. In this regard, only 17.6% of studies explicitly
stated that they used Research-grade data, and just 35.3% of
papers reported that the authors had reviewed the
identifications. One further complication is that iNaturalist
identifications do not account for differences in observer
experience or skill; all users contribute equally to the consensus
process, even though identification accuracy can vary
substantially with expertise, motivation, and training (Aceves-
Bueno et al., 2017). These limitations—restricted sample sizes,
uneven participation, and the lack of explicit validation of
identifications—likely contribute to the continued secondary
role of iNaturalist data in ant research, consistent with results of
previous reviews (Mason et al., 2025). The fact that no study has
yetrelied on it as a main dataset may represent both an untapped
opportunity and, at the same time, an appropriate caution given
current identification and validation challenges.

The universal emphasis on distribution and range (97.1% of
studies, with 64.7% focusing on distribution alone) is consistent
with the strengths of citizen science data, which are particularly
suited for mapping occurrences, and is in line with results of
previous reviews on broader citizen science literature (Follett &
Strezov, 2015; Kullenberg & Kasperowski, 2016; Johnson et al.
2020). Occasional applications to biodiversity assessment,
species discovery, or climate change research (11 studies; 32.4%)
suggest an emerging diversification of aims, although these
remain secondary. While descriptive mapping is valuable, the
limited application of modeling and other analyses indicates

that the full analytical potential of the platform has not yet been
realized.

Despite the predominance of distribution-focused studies, a
few investigations illustrate how iNaturalist records can also
inform other dimensions of biodiversity research. Kolanowska
et al. (2021) used iNaturalist records as georeferenced presence
data in ecological niche models to assess current and future
distributions of an orchid and its ant pollinator under climate
change. Schifani et al. (2022) used iNaturalist records to
document color variation and distribution in Colobopsis ants,
helping describe a new species. Lachaud et al. (2024) employed
iNaturalist observations to document previously unreported
Ectatomma-butterfly associations, highlighting the platform’s
value for detecting new ecological interactions. Lépez-Collar et
al. (2024) incorporated iNaturalist and other citizen-science
records into ecological niche models to evaluate the climatic
suitability of Linepithema humile in urban environments,
showing how such data can support invasion ecology. Prebus et
al. (2024) demonstrated the potential of iNaturalist for
taxonomy by integrating observations into the description of a
new species. Finally, Kennett et al. (2024) briefly used
iNaturalist observations to document the nuptial flight season
of an exotic ant.

The strong focus on exotic species (52.9% of studies) found
in the analysis is not surprising given their ecological and
management relevance. Also, invasive ants are often
morphologically distinctive from the native fauna in the regions
where they occur, which makes them easier to identify from
photographs, and they are disproportionately encountered in
urban or disturbed environments where iNaturalist activity is
highest. By contrast, many native assemblages include
morphologically similar species that are difficult to distinguish
without specimens, likely leading to their underrepresentation
in published studies.

Regarding conservation, the absence of threatened species in
these studies mainly reflects the fact that very few ants have been
formally evaluated by the IUCN Red List, and most of those
assessed are rarely observed social parasites or species restricted
to temperate regions (IUCN, 2025). As conservation
assessments expand to cover a broader fraction of ant diversity,
citizen science platforms could nonetheless offer valuable data
streams for monitoring the distribution and status of threatened
taxa.

The lack of traceability of the observations used in half of the
studies (50.0%) represents another serious issue. Without direct
access to the underlying records, independent verification
becomes impossible. The minority of studies that did provide
full traceability and a clear explanation of how the observations
were selected and verified set a best-practice standard that
should be encouraged for future research. Furthermore, proper
acknowledgment of observers whose records were used was
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often absent, a recurring issue in citizen science (Kullenberg &
Kasperowski, 2016).

Taken together, the current body of research demonstrates
that iNaturalist has already provided valuable insights into ant
distributions, invasive species, and taxonomy, but its
application remains restricted. Studies have focused on few
species and regions, often rely on very limited datasets, and
frequently omit data traceability or contributor recognition.
While this limited uptake might be read as an indication of
untapped potential, it also reflects the justified caution of
researchers when dealing with data that can be prone to
misidentification and uneven quality. Importantly, a high
volume of records does not equate to taxonomic breadth or
reliability—a limitation that becomes especially critical in
species-rich  tropical faunas with many look-alikes and
undescribed taxa, where photo-based identifications are
particularly challenging. For ant research, specimen-based
records should remain the gold standard, whereas photo-based
citizen-science data are best used as complementary evidence
unless expert-verified. iNaturalist should therefore not be
regarded as equivalent to expert-based surveys or specimen-
based citizen-science projects, which provide verifiable material
and often yield more robust outcomes. Instead, its most realistic
and valuable role lies in supporting targeted applications such as
invasive-species detection, range expansion tracking, and broad-
scale distributional mapping. At the same time, projects like
iNaturalist deliver broader benefits—raising public awareness,
fostering engagement, and building taxonomic interest—that
extend well beyond their direct academic use (Burgess et al.,
2017). Ultimately, continued collaboration between experts
and citizen scientists will determine how fully this platform’s
scientific potential is realized.
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Primera cita de la hormiga loca, Paratrechina longicornis (Latreille, 1802)
(Hymenoptera, Formicidae), en Extremadura (Espana)

First record of the longhorn crazy ant, Paratrechina longicornis (Latreille,
1802) (Hymenoptera, Formicidae), in Extremadura (Spain)
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Resumen

Se documenta la primera cita de la hormiga exdtica Paratrechina longicornis (Latreille, 1802) en Extremadura (Espaa). El hallazgo
tuvo lugar en la Plaza de Espafia de Mérida (Badajoz) en septiembre de 2024, donde se recolectaron 37 obreras en actividad forrajera.
La identificacién se realizé mediante caracteres morfoldgicos observados bajo lupa estereoscdpica. Este registro constituye el mds
alejado dela costa espafiola hasta la fecha y evidencia la capacidad de dispersion dela especie, favorecida por actividades humanas. Dada
su inclusién en el Catdlogo Espariol de Especies Exdticas Invasoras, este hallazgo resalta la importancia de la vigilancia en el interior
peninsular para anticipar los posibles impactos de esta hormiga en la biodiversidad y en entornos urbanos.

Abstract

We report the first record of the exotic ant Paratrechina longicornis (Latreille, 1802) in Extremadura (Spain). The finding occurred in
September 2024 in Plaza de Espaiia, Mérida (Badajoz), where 37 foraging workers were collected. Identification was based on
morphological traits examined under a stereomicroscope. This record, the most inland in Spain to date, highlights the species’ dispersal
capacity facilitated by human activities. As P. longicornis is included in the Spanish Catalogue of Invasive Alien Species, this finding

underlines the importance of monitoring inland areas to anticipate potential impacts on biodiversity and urban environments.
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Keywords: exotic species; invasive ant; urban pest
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La hormiga loca, Paratrechina longicornis (Latreille, 1802)
(Formicidae), es nativa probablemente del sudeste asiitico, pero
hoy dia es una de las especies de hormigas mds ampliamente
distribuidas en el mundo (Wetterer 2008). Se trata de una
especie considerada cosmopolita y sinantrépica, con una
notable capacidad para establecerse en hébitats urbanos y
peridomésticos gracias a su plasticidad ecoldgica, hdbitos
oportunistas y dependencia del transporte humano (Wetterer
2008). Su nombre comun deriva de los movimientos rdpidos y
errdticos de sus obreras.

Las obreras son monom©rficas, miden entre 2,1y 3,2 mm de
longitud, presentan cuerpo esbelto y alargado, antenas muy
largas y escapo que sobrepasa ampliamente la parte posterior de
la cabeza. El color puede variar de casi negro a amarillo

parduzco, con mandibulas, antenas y patas mds claras (LaPolla
y Fisher, 2014), presenta abundantes quetas blanquecinas en el
dorso del mesosoma ausente en los escapos, lo que las hace
inconfundibles respecto a la mayor parte de la mirmecofauna
ibérica (Arcos y Garcfa 2023) (Figura 1). La especie forma
colonias poliginicas con un gran nimero de individuos, puede
reproducirse por fisién y suele establecerse en medios urbanos
célidos y himedos, en grietas del pavimento, bajo desperdicios y
en la base de los drboles (Arcos y Garcfa 2023).

En Espafia, los primeros registros de P. longicornis se
realizaron en las Islas Canarias en el siglo XIX (Emery 1893).
Posteriormente, en la peninsula ibérica fue detectada en Almeria
en 1998 (Tinauty Afi6 2000), seguida de citas en Mdlaga (Reyes
y Espadaler 2005), Murcia (Catarineu Guillén y Tinaut 2012),
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ha confirmado su presencia en las Islas Baleares (Gémez y
Espadaler 2006). Mds recientemente, se ha documentado su
expansién por Andalucfa oriental y occidental con nuevos
registros en Sevilla, Granada y Cidiz (Cipollone et al. 2023;
Luna-Santamarfa et al. 2022). Hasta la fecha, sin embargo, no
existian registros en el interior peninsular.

El 29 de septiembre de 2024 se detectd la presencia de esta
especie en la Plaza de Espafia (38.91637, -6.34679) de Mérida
(Badajoz, Extremadura), a 217 m s.nm., con 37 obreras
recolectadas (J. Manuel Vidal-Cordero leg.). Se observé mucho
a esta especie forrajeando sobre el pavimento y los muros de
piedra que rodean la zona central de la plaza, en cuyas grietas
parecian tener los nidos. Ademds, también se detecté su
presencia en las inmediaciones de las terrazas de hostelerfa. La
identificacién se realizé por el autor bajo lupa estereoscépica,
confirmando los caracteres diagndsticos descritos en la literatura
(LaPolla y Fisher, 2014). Los ejemplares se conservan en etanol
al 70% formando parte de la coleccién de la Asociacién Ibérica
de Mirmecologfa (Museu Nacional de Hist6ria Natural e da
Ciéncia, Lisboa) con la referencia AIMCOLO000001. Para
confirmar que se trata de la primera cita de la especie en
Extremadura, ademds de revisar la bibliografia disponible, se
consultd las plataformas de ciencia ciudadana iNaturalist y
Observation.org, sin encontrar registros previos en la regién
(iNaturalist 2025; Observation.org 2025). Por lo que podemos

afirmar que este hallazgo constituye la primera cita de P.
longicornis para la comunidad auténoma de Extremadura y,
ademds, representa el registro mds alejado de la costa espafiola
hasta la fecha, siendo el registro de 2017 en Ayamonte (Huelva)
(Espadaleretal. 2020), 2 212 km de Mérida, la distancia ala costa
mds préxima con presencia de P. longicornis

La presencia de P. longicornis en Mérida subraya la capacidad
de esta especie para dispersarse hacia el interior peninsular,
presumiblemente mediada por el transporte humano y el
comercio. Dada su inclusién en el Catdlogo Espaiiol de Especies
Exdticas Invasoras (Real Decreto 630/2013, de 2 de agosto), este
registro resulta relevante como alerta temprana en una regién
donde no habia sido detectada con anterioridad. Sus impactos
negativos potenciales incluyen el desplazamiento de especies
autdctonas de hormigas y su consideracién como plaga urbana
en viviendas, comercios y hospitales (Fowler et al. 1993;
Wetterer et al. 1999; Wetterer 2008).

El hallazgo de esta poblacién en el interior peninsular abre la
posibilidad de una futura expansién de P. longicornis hacia otras
ciudades del interior de la peninsula ibérica, lo que incrementa
su potencial de impacto tanto en entornos urbanos préximos al
litoral como del interior. Por ello, resulta prioritario seguir
monitorizando su expansién y evaluar su incidencia ecoldgica y

socioecondmica en estas nuevas 4reas de distribucidn.

Figura 1. Obrera de Paratrechina longicornis. Vista lateral (A) y detalle de la cabeza (B). Autor: Paco Alarcén.
Figure 1. Worker of Paratrechina longicornis. Lateral view (A) and head close-up (B). Photo: Paco Alarcén.
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Expansion de la hormiga exdtica Brachymyrmex patagonicus Mayr, 1868
(Hymenoptera, Formicidae) en la peninsula ibérica: ya estd en Madrid
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Abstract

In April 2025, small, abundant ants were detected in a home in Tres Cantos (Madrid). The authors identified them as Brachymyrmex
patagonicus, marking the first record for the central Iberian Peninsula and Madrid. A web search revealed new records for the provinces
of Almerfa, Granada, and Mdlaga, where they were already known, thus updating the Iberian map for the species.

Resumen

En abril de 2025 se detectaron unas hormigas pequefias y muy abundantes en una vivienda de Tres Cantos (Madrid). Se identificaron
por los autores como Brachymyrmex patagonicus, siendo la primera cita para el centro peninsular y Madrid. La bidsqueda en la red
permitié detectar nuevas citas para las provincias de Almerfa, Granada y Mdlaga, donde ya se conocfa, actualizando as{ el mapa ibérico
para la especie.

Palabras clave: Formicidae, Brachymyrmex, B. patagonicus, hormiga exética, Madrid, nueva cita, peninsula ibérica.
Keywords: Formicidae, Brachymyrmex, B. patagonicus, exotic ant, Madrid, new record, Iberian Peninsula.
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Introduccién (MacGown et al. 2007; Dejean et al. 2010; Espadaler y Pradera
2016; Guénard 2018; Herndndez-Teixidor et al. 2020).

Brachymyrmex Mayr, 1868 s un género de la subfamilia Las cinco especies de este género detectadas hasta ahora fuera

Formicinae Latreille, 1802 originario del continente americano, de sus rangos nativos son: Brachymyrmex cordemayi Forel
. )

especialmente abundante en el neotrdpico, y comprende 40 1895, Brachymyrmex hbeeri Forel, 1874, Brachymyrmex

especies de diminutas hormigas (menos de 3 mm) caracterizadas minutus Forel, 1893, Brachymyrmex obscurior Forel, 1893 y

por poseer antenas de nueve segmentos sin maza (Ortiz- Brachymyrmex patagonicus Mayr, 1868, siendo esta ultima la

Septilveda et al. 2019). mis extendida (Janicki et al. 2016; Guénard 2018; Guénard et
Las colonias de estas diminutas hormigas pueden ser al. 2018; Ortiz-Sepulveda et al. 2019).

transportadas ficilmente por actividades humanas con plantas

vivas (Creighton 1950; Quiran et al. 2004, MacGown et al.

2007) y colonizar asi zonas fuera de su distribucién nativa, tanto

La presencia de B. patagonicus en la peninsula ibérica se
detectd en 2016 en Almerfa capital (Espadaler y Pradera 2016) y
posteriormente se ha ido encontrando en otras localidades y
en el propio continente americano como en otros continentes provincias: Altea, Elche y Maitino (Alicante) (Pradera y

Espadaler 2024; Pradera et al. 2025); Agua Amarga, Aguadulce,
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Espadaler 2024; Pradera et al. 2025); Cddiz (Cédiz) (Reyes-
Lépez et al. 2024); Calahonda y Motril (Granada) (Reyes-Lépez
et al. 2021); Benalmddena, Calahonda, Estepona, Frigiliana,
Mélaga, Mijas y Torremolinos (Mélaga) (Reyes-Lépez et al.
2021; Pradera y Espadaler 2024; Pradera et al. 2025); Cabezo de
Torres (Murcia) (Vidal-Cordero 2024); y Mairena del Alcor
(Sevilla) (Cipollone-Pérez et al. 2023).

En este trabajo, citamos la especie por primera vez para
Madrid y actualizamos su distribucién peninsular.

Material y métodos

En abril de 2025, personal del Departamento de Control de
Vectores de Salud Publica, Madrid Salud, se puso en contacto
con el segundo autor para la identificacién de una hormiga
encontrada en una vivienda a través de fotografias. Los autores
las identificamos inicialmente como Brachymyrmex cf.
patagonicus 'y solicitamos ejemplares fisicos para su
confirmacién, que se enviaron en mayo al Museo Nacional de
Ciencias Naturales. Los ejemplares fueron identificados bajo
lupa binocular (Motic SMZ-171) con las claves de Ortiz-
Sepulveda et al. (2019).

Figure 1. Workers from Tres Cantos (Madrid): a) lateral view, b) head in frontal view, and c) dorsal view, showing the nine
antennomeres. Scales = 0.5 mm.

Figura 1. Obreras de Brachymyrmex patagonicus de Tres Cantos (Madrid): a) vista lateral, b) cabeza en vista frontal, y c) vista dorsal,

donde se muestran los nueve antendmeros. Escalas= 0,5 mm.
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Al contactar con el propietario de la vivienda, que habfa dado
su consentimiento a través de Madrid Salud, se conversé con él
via telefénica en septiembre de 2025, recabando mds
informacién

Ademds, se estudié el material fotogrifico disponible en
varias webs naturalistas, descartando aquellas fotografias
dudosas, ya que en algunos casos podrian tratarse de obreras de
Plagiolepis  pygmaea (Latreille, 1798), o imposibles de
identificar debido a la baja calidad. El mapa se ha generado
usando el programa QGIS (QGIS 2022) a partir de los datos
bibliograficos y de los aportados en este trabajo.

El material queda depositado en la coleccién de la AIM
(Museu Nacional de Histéria Natural e da Ciéncia, Lisboa) con
la referencia AIMCOL000002 (dos obreras en un tnico alfiler)
y en la coleccién del primer autor (dos obreras en alcohol y otras
dos montadas).

Resultados

Los ejemplares facilitados por Madrid Salud se han identificado
como B. patagonicus y representan la primera cita para el centro
de la Peninsula. Madrid: Tres Cantos, calle Ronda de la Luna,
coordenadas aproximadas 40.60107, -3.71542, 732 m, 05/2025,
6 obreras (Fig. 1), Departamento de Control de Vectores Leg.,
ADC-S Det., en el primer piso de un bloque de viviendas.
Longitud media del cuerpo (n=6): 1,44 mm (rango 1,19 - 1,74).
Segun la informacién aportada por el propietario, el problema
persiste (11/09/2025). Los medios de control habituales para
hormigas como geles y trampas de cebo no han sido efectivos.
La colonia sigue teniendo una fuerte actividad y las filas de
hormigas se aprecian répido debido al gran nimero de estas.

Figure 2. Distribution map of Brachymyrmex patagonicus in the Iberian Peninsula: published records (white circles), new record from this

study (red circle), new iNaturalist records (blue circles) and provincial boundaries (orange lines).

Figura 2. Mapa de distribucién de Brachymyrmex patagonicus en la peninsula ibérica: citas publicadas (circulos blancos), nueva cita a partir de

este estudio (circulo rojo), nuevas citas de iNaturalist (circulos azules) y limites provinciales (lineas naranjas).
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Salen de grietas en los muros en el bafio, cocina y otras estancias
dela casa. La despensa no se ha visto gravemente afectada, ya que
casi todo el material estd bien envasado y almacenado. En alguna
ocasién ha dejado la bolsa de la basura fuera, en el rellano,
durante un momento, y al cabo de poco tiempo ya tenia
hormigas en su fondo tratando de acceder al interior. Sospecha
que pudieron venir con las plantas ornamentales de jardin,
aunque sin descartar que el origen esté en el piso de otra persona.
Como ha tenido otras veces problemas de hormigas, no puede
confirmar la fecha en que aparecié la especie en su casa. Avisé
cuando el problema ya parecfa mayor y el Departamento de
Control de Vectores accedi6 al domicilio a principios de mayo
de 2025.

El estudio del material fotogréfico ha permitido identificar
con seguridad el género, asigndndose a la especie B. patagonicus
por ser la Gnica detectada hasta ahora en la Peninsula y por su
cercanfa a localidades donde estd confirmada (Fig. 2).

Se presentan nuevas localidades (Tabla 1) para las provincias
de Almerfa, Granada y Milaga (ADC-S y FG Det.). Los
identificadores previos de iNaturalist, asi como las imdgenes, se
pueden consultar en los enlaces de la Tabla 1

Discusion

Atendiendo a los comentarios del propietario sobre las
reiteradas apariciones de hormigas en la vivienda, asumimos que
en el entorno se dan condiciones adecuadas para que diferentes
especies de hormigas se establezcan alo largo del tiempo, a pesar
de ser un medio muy urbanizado. Desconocemos la localizacién
exacta de la vivienda, pero al ver ortofotos de la calle y recorrerla
con Google Maps street view, se observa que varios bloques
cuentan con orlas de setos y otras plantas en pequefias zonas
verdes, lo que puede proporcionar una fuente de alimento para
la colonia.

Nuevas localidades d

Al aparecer las hormigas por las grietas de las paredes en un
primer piso, cerca del suelo, podemos suponer que la colonia de
Brachymyrmex estd establecida o en los muros o en el propio
terreno en el que se asienta el edificio, ya que la especie es capaz
de instalarse en multitud de estructuras de exterior e interior
(Pradera y Espadaler 2024). El transporte junto a plantas vivas
parece ser un medio de dispersién ampliamente utilizado por el
género (Creighton 1950; Quiran et al. 2004; MacGown et al.
2007).

José Marfa Cdmara, responsable del Departamento de
Control de Vectores, afirmé que hay muchos sesgos en la
gestién de las hormigas desde su sector. Los organismos de
control de vectores rara vez hacen caso a la identificacién
especifica de las hormigas, puesto que mds que suponer un
problema para la salud humana a causa de algtin patégeno, solo
generan molestia al estropear los productos almacenados.

Hasta ahora, la distribucién de B. patagonicus se limitaba a
localidades cercanas a la costa del sur peninsular, a excepcién de
Cabezo de Torres (Murcia) y Mairena del Alcor (Sevilla),
situadas a 36 y 80 km respectivamente (Fig. 2) (Cipollone-Pérez
et al. 2023; Vidal-Cordero 2024). El salto al centro peninsular,
abre la posibilidad a que esta especie pueda distribuirse
considerablemente en el futuro, especialmente por toda la
cuenca mediterrdnea ibérica y la mitad sur peninsular, en lugar
de quedar restringida a zonas principalmente costeras y a veces
al valle del rfo Guadalquivir, como ocurre para otras especies
1890,
Nylanderia

ex6ticas como Cardiocondyla mauritanica Forel,
Cardiocondyla Wheeler, 1929,
Jaegerskioeldi (Mayr, 1904), Paratrechina longicornis (Latreille,
1802), Pheidole indica Mayr, 1879, Tetramorium bicarinatum
(Nylander, 1846), Tetramorium caldarium (Roger, 1857),
1870,
destructor (Jerdon, 1851), Wasmannia auropunctata (Roger,
1863) o las tres especies del género Lepisiota Santschi, 1926
(Arcosy Garcfa 2023; Pradera y Espadaler 2025).

obscurior

Tetramorium  lanuginosum Mayr, Trichomyrmex

Naturalist

. e tura Enl
Provincia Localidad (Municipio), zona Coordenadas Fecha Casta
(m) observacién

Almeria 36.85803, -2.44705 26/05/2025 | Obrera Sergio Ibarra Mellado 284309612
Roquetas de Mar, Club de Tiro Reinas Francisco Rodriguez 234334395;
Almerfa Porclliente 36.83617,-2.60359 | 263 6/0812024 | jadas Luque ¢ 234311344
Roquetas de Mar, Humedal 36.7861,-2.59335 | 1 8/07/2025 | Obrera | [ranciscoRodriguez o0 i01s
Ribera de la Algaida Luque
Granada Velilla-Taramay (Almufiécar) 36.74607, -3.66955 135 30/07/2025 | Obrera “Moodlemant” 304487024
Malaga San Pedro Alcantara (Marbella) | 36.47609, -4.98418 9 8-111-2024 Obreras Matvey Logachev 201681727

Table 1. New locations for Brachymyrmex patagonicus detected on the iNaturalist platform.
Tabla 1. Nuevas ubicaciones para Brachymyrmex patagonicus detectadas en la plataforma iNaturalist.
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En el ultimo articulo sobre B. patagonicus en la Peninsula
(Pradera et al. 2025), publicado justo después de haberse
enviado esta nota, se aportan datos sobre la ocupacién de la
especie en un hdbitat seminatural en El Ejido (Almeria) y la
exclusién de otras hormigas en la zona ocupada, asi como la
posible exclusién de otros artrépodos. Este hecho hace
sospechar a dichos autores, a falta de nuevos datos, que B.
patagonicus ademds de exdtica, puede comportarse como
invasora (Pradera et al. 2025). De los datos de iNaturalist
aportados en este trabajo, los dos de Roquetas de Mar (Almerfa),
situados a menos de 20 km de El Ejido, se corresponden también
con hdbitats naturales o seminaturales, como son el humedal
Ribera de la Algaida y los terrenos cercanos al Club de Tiro
Poniente (Tabla 1). Como ya comentan Pradera et al. (2025),
esta especie seguramente se va a expandir por toda la costa del
Mediterrineo y va a ser un problema importante no solo como
plaga urbana, sino por su posible impacto en el medio natural, a
lo que ahora hay que sumarle la posibilidad de ampliar su
expansién a otras muchas ciudades del interior, ademds de

Madrid.
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First records of the non-native ants Monomorium carbonarium (Smith,
1858) and Cardiocondyla maunritanica Forel, 1890 (Hymenoptera:
Formicidae) in Madrid, Spain, with an update of Linepithema humile
(Mayr, 1868) presence in the city

[Primeras citas de las hormigas no nativas Monomorium carbonarium
(Smith, 1858) y Cardiocondyla mauritanica Forel, 1890 (Hymenoptera:
Formicidae) en Madrid, Espafia, con una actualizacidn de la presencia de

Linepithema humile (Mayr, 1868) en la ciudad]
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Abstract

Urban environments often act as gateways for the introduction of non-native ants (Hymenoptera: Formicidae) worldwide. Here we
report the first records of Monomorium carbonarium (Smith, 1858) and Cardiocondyla mauritanica Forel, 1890 within the urban
area of Madrid (Spain), along with updated occurrences of Linepithema humile (Mayr, 1868). These detections are mostly associated
with irrigated green spaces —such as public parks, private gardens, urban orchards, and landscaped medians— which provide favorable
microhabitats for establishment. Our findings confirm that M. carbonarium and C. mauritanica are established in the city, extending
their known Iberian distributions beyond predominantly coastal areas into the interior of the peninsula. New records of L. humile
highlight its persistence and patchy distribution across Madrid. Overall, these results underscore the role of urban areas as key gateways
for the introduction and persistence of allochthonous ant species, while also highlighting their importance in facilitating the inland
expansion of thermophilic taxa. Likewise, we emphasize the importance of sustained monitoring efforts that integrate citizen science
data as a valuable complement to professional surveys.

Resumen

Los entornos urbanos suelen actuar como puntos de entrada para la introduccién de hormigas aléctonas (Hymenoptera: Formicidae)
a nivel mundial. En esta nota se reportan por primera vez registros de Monomorium carbonarium (Smith, 1858) y Cardiocondyla
mauritanica Forel, 1890 en el 4rea urbana de Madrid (Espafia), junto con nuevos registros actualizados de Linepithema humile (Mayr,
1868). Las detecciones se asocian principalmente a espacios verdes irrigados —como parques publicos, jardines privados, huertos
urbanos y medianas ajardinadas— que proporcionan microhébitats favorables para el establecimiento. Los resultados confirman el
establecimiento de M. carbonarium y C. mauritanica en la ciudad, ampliando su distribucién ibérica mds alld de las zonas
predominantemente costeras hacia el interior peninsular. Los nuevos registros de L. humile evidencian su persistencia y distribucién
heterogénea en Madrid. En conjunto, estos resultados ponen de relieve el papel de las dreas urbanas como puntos clave para la
introduccién y persistencia de especies de hormigas aléctonas, destacando su importancia a la hora de facilitar la expansién de taxones
termofilos hacia territorios de interior. Asi mismo, ponemos de manifiesto la importancia de mantener programas de seguimiento

continuado que integren datos de ciencia ciudadana como un valioso complemento a los muestreos profesionales.

Palabras clave: biodiversidad urbana, especies aléctonas, hormiga argentina, hormigas introducidas, iNaturalist, invasiones bioldgicas,
nuevas citas, peninsula ibérica, registros faunisticos

Keywords: allochthonous species, Argentine ant, biological invasions, faunistic records, Iberian Peninsula, iNaturalist, introduced
ants, new records, urban biodiversity
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Introduction

The introduction of non-native species is a widespread
consequence of globalization and human-mediated transport
(Pysek et al. 2010). Worldwide, intense trade, tourism, and
horticultural exchange have facilitated the spread of numerous
allochthonous  taxa, including ants (Hymenoptera:
Formicidae), whose ecological plasticity often promotes their
establishment in disturbed habitats (Gémez and Espadaler
2006; Schifani 2019). Urban areas, characterized by habitat
heterogeneity and continuous anthropogenic disturbance,
frequently act as gateways for these introductions, providing
suitable microhabitats for colonization and persistence
(Martinez et al. 1997; McKinney 2006; Padayachee et al. 2017;
Reyes-Lépez et al. 2025a). While coastal areas have historically
concentrated the majority of introductions, recent detections in
inland cities suggest an ongoing inland expansion possibly
linked to urban heat islands and increasing plant trade.

The little black ant, Monomorium carbonarium (Smith,
1858) (Myrmicinae), is a small (workers ca. 2 mm), black-
colored, monomorphic species originally described from
Madeira and also present in the Azores, both within the
Macaronesian biogeographic region (Wetterer et al. 2004;
2007). Several authors have suggested that the species is native
to these North Atlantic islands (Yarrow 1967; Wetterer et al.
2006), an idea —albeit repeatedly acknowledged as uncertain—
that has nonetheless persisted in the literature and is still
reflected in major databases (e.g., antmaps.org; Guénard et al.
2017). However, the most recent revision by Seifert (2025)
provides a clearer interpretation of its biogeographic origin:
populations in the Macaronesian archipelagos, together with all
the sightings in central-western continental Europe (France,
Germany, the Netherlands, Portugal and Spain), Egyptand Iraq
(Guénard et al. 2017; Pavon et al. 2023; Seifert 2025; Reyes-
Lépez et al. 2025a), represent the introduced range of .
carbonarium. In contrast, the species’ native distribution
extends across the United States and southward into Mexico.
Nevertheless, the situation in the latter country requires further
clarification. Rosas-Mejfa et al. (2021) treat the species as non-
native in Mexico, with several records occurring within the
Neotropical region, whereas Seifert (2025) only examined a
single sample from the Mexican Transition Zone, close to the
Nearctic boundary, thereby leaving the species’ status in this
territory partially unresolved.

The first Iberian records date back to 1981, in San Sebastiin
(Donostia), Guipuzkoa Province (Espadaler and Collingwood
2001) and in Viana do Castelo, Portugal (Collingwood and

Prince 1998). More recent findings have been reported from
Catalonia (Miravete et al. 2013; Espadaler and Castillo 2014;
Gémez 2015; Arcos-Gonzélez 2021), Alacant (Arcos-Gonzdlez
2021), Cédiz (Reyes-Lépez and Taheri 2018), Cérdoba (Reyes-
Lépez et al. 2025a) and Mdlaga (Pradera and Espadaler 2024;
Reyes-Lépez et al. 2025a). Most of these records are from urban
or semi-urban environments, typically in coastal areas.

The Moorish sneaking ant Cardiocondyla maunritanica
Forel, 1890 (Myrmicinae) presents small, monomorphic
workers (1.7-2.4 mm) that are brown in coloration with a
distinctly darker gaster. This species, native to North Africa, the
Middle East and South Asia, has been introduced to numerous
tropical and subtropical regions, including the southern United
States, the Caribbean, the Philippines, and New Guinea (Janicki
et al. 2016; Guénard et al. 2017). In the Mediterranean Basin,
this species readily establishes in both natural and disturbed
habitats (Wetterer 2012; Schifani 2019; Blaya et al. 2024) and is
often common in urban environments (Seifert 2003; Reyes-
Lépez et al. 2008), although its negative ecological impacts on
native ant communities have not yet been documented (Reyes
and Espadaler 2005; Heinze etal. 2006; Reyes-Lépez et al. 2008;
Wetterer 2012).

The first records for the Iberian Peninsula date back to 1984
in Granada (Ortiz and Tinaut 1988). Since then, it has spread
throughout Andalusia, particularly in cities and along riparian
forests (Reyes-Lépez et al. 2008) and is now prevalent across the
south-eastern and southern coasts of Spain, as well as along the
Atlantic coast of southern Portugal (Guénard et al. 2017).

The Argentine ant Linepithema humile (Mayr, 1868)
(Dolichoderinae), a well-known invasive species (Angulo et al.
2024), is native to the Parand River basin in South America,
which has a tropical to subtropical climate, and has successfully
colonized regions with a Mediterranean-like climate worlwide
(Wetterer et al. 2009). In the Western Palaearctic region, it is
predominantly distributed throughout the Mediterranean
Basin, particularly in coastal areas, although it also occurs locally
in various inland urban locations throughout Europe, both
environments being climatically suitable for the species (Roura-
Pascual et al. 2011; Lépez-Collar et al. 2024). The earliest
records of L. humile in the vicinity of Madrid date back to
before 1968, with occurrences reported from Aranjuez and,
closer to the city, from Pozuelo de Alarcén (Collingwood and
Yarrow 1969). By the late 20th century, Martinez et al. (1997)
reported its presence within the urban matrix, and over the past
25 years sporadic records have continued to appear, as shown by
Lépez-Collar and Cabrero-Safiudo (2021) and the present
article.
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Here, we report the detection of M. carbonarium and C.
mauritanica in the city of Madrid (Spain). These are the first
records of both species in this urban environment, contributing

to the growing evidence that Iberian urban areas play a central
role in the introduction and spread of non-native ants. We also
provide new records of L. humile in the city and its surrounding
areas, with the aim of updating its distribution in this urban
setting.
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Methods

A compilation of new records of non-native ant species from
the city of Madrid was carried out. Most detections resulted
from systematic surveys aimed at assessing the diversity of
formicids in urban green areas or monitoring the Argentine ant
within the city. Additional records originated from occasional
encounters by the authors or through personal
communications. Furthermore, the use of citizen science
platforms, such as iNaturalist (https://www.inaturalist.org)

facilitated the detection of some occurrences (iNaturalist

Figure 1. Locations of Monomorium carbonarium, Cardiocondyla manritanica and Linepithema bumile in the city of Madrid. Red dots
correspond to previously published locations of L. humile (Lépez-Collar and Cabrero-Safiudo, 2021). Green areas correspond to parks
and gardens. The dotted line delineates the boundaries of the Madrid metropolitan area and the municipalities of Alcobendas and

Pozuelo de Alarcén.

Figura 1. Ubicaciones de Monomorium. carbonarium, Cardiocondyla maunritanica'y Linepithema humile en la ciudad de Madrid. Los puntos
rojos corresponden a localizaciones anteriormente publicadas de L. humile (Lépez-Collar and Cabrero-Safiudo, 2021). Las zonas
coloreadas en verde corresponden a parques y jardines. La linea punteada muestra los limites del drea metropolitana de Madrid y los

municipios de Alcobendas y Pozuelo de Alarcén.
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community 2025). To ensure data quality, we included only
those records based on photographs that clearly displayed the
morphological features required for reliable identification.
Sampling and observations were conducted between September
2019 and October 2025, covering the main districts of Madrid’s
urban core and adjacent periurban parks. A map showing the
locations of all records within the urban area of Madrid was
generated using QGIS 3.20.3 (QGIS 2021) (Figure 1).

Workers were identified in the field by direct observation,
and several individuals from each location (Table 1) were
collected for laboratory verification whenever possible. Workers
were identified following Arcos and Garcfa (2023) and Seifert
(2025). An Olympus SZX7 stereomicroscope was used for
identification and imaging at a magnification between 12-84x.
Specimens are preserved in ethanol in the Entomology
Collection of the Complutense University of Madrid - UCME.

0.5 mm

0.5 mm

Results

The specimens collected were identified as M. carbonarium
and C. mauritanica. Monomorium carbonarium can be readily
distinguished from any other species currently known from the
Iberian Peninsula by a combination of characters: a three-
segmented antennal club, a rounded propodeum, a distinct
mesopropodeal furrow, a high petiole with a smoothly rounded
apex, and a generally reduced body sculpture (Figure 2a, b).
Species delimitation within the Monomorium genus is often
challenging, particularly among closely related taxa such as
Monomorium ergatogyna Wheeler, 1904 and Monomorium
gallicum Seifert, 2025. Moreover, M. carbonarium may be
confused with Monomorium monomorium Bolton, 1987 due to
their similar size and coloration. However, M. carbonarium can
be distinguished by its noticeably taller petiole and the
uniformly black coloration of its workers, whereas 4.
monomorium tends to be dark brown.

b

0.5 mm

0.5 mm

Figure 2. Workers of Monomorium carbonarium (a,b) and Cardiocondyla mauritanica (c,d). M. carbonarium worker in dorsal (a) and lateral
(b) view. Spain: city of Madrid, Madrid Rio Park-Ermita de la Virgen del Puerto. C. maunritanica worker in dorsal (c) and lateral (d)

view. Spain: City of Madrid, Glorieta de Rubén Dario.

Figura 2. Obreras de Monomorium carbonarium (a,b) y Cardiocondyla mauritanica (c,d). M. carbonarium en vista dorsal (a) y lateral (b).
Espafia: Ciudad de Madrid, Parque de Madrid Rio-Ermita de la Virgen del Puerto. C. mauritanica en vista dorsal (c) y lateral (d).

Espana: Ciudad de Madrid, Glorieta de Rubén Dario.
-—S——
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Cardiocondyla mauritanica, although similar in general
appearance to other members of the genus, can be recognized in
the Iberian context by its overall brownish coloration, darker
gaster, and the characteristic hexagonal shape of the postpetiole
in dorsal view (Figure 2c, d).

Monomorium carbonarium

This species was first detected in 2019 and has been found at
several locations in the city of Madrid in subsequent years. In
the Real Jardin Alfonso XIII, its presence may have been
associated with the introduction of construction materials or
ornamental plants used for the butterfly garden, which could
have carried propagules. Some predatory activity on butterfly
pupae was detected (Figure 3a), although no aggressive
interactions were observed with other ants inhabiting the same

facility, such as Pheidole pallidula (Nylander, 1849) and
Tapinoma gr. nigerrimum (Nylander, 1856).

Two years after its initial detection, a large colony with
numerous queens was observed expanding outside the butterfly
garden. It currently extends approximately 125 m along a paved
path adjacent to lawns and ornamental trees. Despite its
expansion over the past six years, apparently peaceful
coexistence has been observed in foraging areas shared with
Lasius grandis Forel, 1909, Messor barbarus (Linnaeus, 1767),
Messor bouvier: Bondroit, 1918, Tetramorium gr. caespitum
(Linnaeus, 1758), P. pallidula, Plagiolepis pygmaca (Latreille,
1798), Formica cunicularia Latreille, 1798, and T. gr.
nigerrimum. Notably, the latter two species, together with M.
carbonarium, were observed foraging on the same trees,
suggesting a lack of strong interspecific aggression in these
shared microhabitats.

New records in the city of Madrid — Nuevas citas en la ciudad de Madrid
IS N [

M bona 18/09/2019; Real Jardin Alfonso X111, dist. Moncloa- 40.44808, UCME
onomorim arbonarium | yo,100005 | Aravaca, -3.72543
21/07/2021; Ermita de la Virgen del Puerto, Madrid Rio 40.41490,
M 7 by ; F F ME 2
OROMOTIILTE CATEORATIM | 19/06/2025 | Park, dist. Centro 372147 © © ue 0w
. . . . . 40.41657,
Monomorium carbonarium 08/05/2023 Retiro Park, dist. Retiro 3.68663 DLC | DLC | UCME 2w
Monomorium carbonarinm igﬁgiggzz’ Plaza de la Villa, dist. Centro 430 ;}1105 3192 > SUS DLC %) 20w
\ , 04/06/2024; X 40.41838,
Monomorium carbonarium 13/06/2025 Casa de Campo Park, dist. Moncloa-Aravaca 373076 DLC | DLC | UCME 20w
) . _ 4045014,
Monomorium carbonarium 20/05/2025 Paseo de Juan XXIII, dist. Moncloa-Aravaca 371506 PA PA UCME 2w
. o . _ 4043321,
Cardiocondyla manritanica 25/06/2025 Glorieta de Rubén Darfo, dist. Chamberi 3.69142 DLC | DLC | UCME 15w
Linepithema humile 13/09/2023; San Fermin urban orchard, dist. Usera 40.36495, IJF DLC | UCME —
13/08/2025 -3.68385
40.54104, 249985271
Linepithema humile 01/11/2024 Murcia Park, Alcobendas —3.652873 SIM SIM (iNaturalist) —
L i , 40.53748, 250063493
Linepithema humile 01/11/2024 Andalucia Park, Alcobendas 3.6406 SIM SIM (Naturalist) | —
40.51942, 253737118
Linepithema humile 01/12/2024 La Moraleja, Alcobendas —3.6530939 ? SIM SIM (i)l\?aturalist) _
L . . . 40.48585, 268963198
Linepithema humile 06/04/2025 Avenida de Manoteras, dist. Hortaleza 3.66563 SIM SIM (iNaturalist) —
o . , ] , 4038662,
Linepithema humile 05/06/2025 Avenida de los Poblados, dist. Aluche-Latina 376312 DLC | DLC | UCME 20w
Calle de N ia-Fi Rodr, , dist. 40.45609,
Linepithema bumile 22/06/2025 afle de Numancla-trancos Rodrigues, dist > PA | PA | UCME 15w
Tetudn -3.71058
40.4 22594
Linepithema humile 23/19/2025 Calle de Antonio Calvo, dist. Ciud. Lineal -3.653664773’ SIM SIM ZN:tueri:t) —

Table 1. Dates and locations where Monomorium carbonarium and Cardiocondyla mauritanica have been detected, and where new records of
Linepithema humile have been found in the city of Madrid. The first and the most recent detections are included. The location
includes the district (dist.) within the administrative boundaries of the municipality of Madrid.

Tabla 1. Fechas y localizaciones donde se han detectado Monomorium carbonarium y Cardiocondyla mauritanica y donde se han localizado

nuevos registros de Linepithema humile en la ciudad de Madrid. Se incluye la fecha de la primera deteccién y de la més reciente. En

lalocalizacién se incluye el distrito (dist.) si corresponde a los limites del municipio de Madrid.
UCME: Coleccién de Entomologia de la Universidad Complutense de Madrid; DLC: Diego Lépez Collar; OF: Olga Ferndndez; PA: Pietro
Agostini; IJF: Inés Jiménez Ferndndez; SIM: Sergio Ibarra Mellado; SUS: sus_scrofa; w: workers/obreras.
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Nearby, a few workers were detected close to a privet garden
on Paseo de Juan XXIII (Moncloa-Aravaca district; See Table
1), where L. humile is also present, although M. carbonarium
has not been detected again to date. In Madrid Rio Park, a
colony has persisted for at least four years near the Ermita de la
Virgen del Puerto and the Puente de Segovia, spanning
approximately 2,200 m” of irrigated lawns with drainage systems
and sand-paved paths. In Retiro Park, the species was detected
in a pitfall trap during a survey of urban park biodiversity, but
subsequent samplings failed to confirm its continued presence.
In Casa de Campo Park, M. carbonarium was first detected in
2024 and again a year later around the Environmental

Information and Education Centre (CIEACC), in an area of
less than 80 m? co-occurring with other species such as
Aphaenogaster senilis Mayr, 1853, L. grandis and P. pygmacea.

In Plaza de la Villa, the species was first spotted by a user
(sus_scrofa) on the citizen science platform iNaturalist in 2023
(Sus scrofa 2023), and its presence was later corroborated by
direct survey. Unlike the other locations, which feature
extensive garden areas, this highly paved location offers little soil
surface, so the colony appears to depend almost exclusively on a
single flowerbed with ornamental plants for favorable
microclimatic conditions and food resources.

2 i ¥
ZA ah

Figure 3. a) Workers of Monomorium carbonarium preying on a Pieris rapae (Linnaeus, 1758) chrysalis at the butterfly garden in the Real Jardin
Botdnico Alfonso XIII; b) Ornamental shrubbery area in the Glorieta de Ruben Darfo, where Cardiocondyla mauritanica has been
found; ¢) Linepithema humile occupying a brick wall on Calle de Antonio Calvo (iNaturalist record: 322594793).

Figura 3. a) Obreras de Monomorium carbonarium alimentindose de una crisdlida de Pieris rapae (Linnaeus, 1758) en el mariposario del Real

Jardin Botdnico Alfonso XIII; b) Zona de arbustos ornamentales en la Glorieta de Rubén Dario, donde se ha encontrado
Cardiocondyla mauritanica; c) Linepithema humile ocupando un muro de ladrillo en la Calle de Antonio Calvo (registro de

iNaturalist: 322594793).

Photos credit/autorfa de las fotografias: a, b) Diego Lépez Collar; ) Sergio Ibarra Mellado

Cardiocondyla maunritanica

This scientific note documents the first record of C
mauritanica in Madrid. Workers were observed crawling on a
sidewalk at one end of a roundabout with ornamental shrubs

(see Figure 3b). As the area is highly paved, the survival of the
colony depends on the maintenance of small green patches and
adjacenthuman activity. The only other species detected nearby
was P. pallidula.
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Linepithema bumile

New records of L. humile were found in areas with
permanent access to moisture, typically supported by year-
round irrigation systems in urban green spaces such as parks,
medians, tree pits, and private gardens. Colonies often take
shelter in urban structures, such as cracks in pavements,
concrete, or brick walls (Figure 3c). Some appear to be sparsely
populated, as observed in several recently detected sites in the
northern municipality of Alcobendas and the district of
Hortaleza (S. Ibarra, pers. comm.), whereas others show high
worker density with extensive foraging trails, specially around
Calle de Numancia—Francos Rodriguez (Tetudn district) and
Avenida de los Poblados, between the districts of Aluche and
Latina.

Based on an observation by K. Gémez (pers. comm.) in a
nearby street in 2004 — although previous attempts to locate it
were unsuccessful — this location is likely to host one of the
longest-established known colonies of L. humile in Madrid,
persisting for at least 19 years. It follows the colony reported by
Martinez et al. (1997) on Calle Rector Royo-Villanova near
Paseo de Juan XXIII, known to have existed for approximately
34 years.

Both M. carbonarium and C. mauritanica appear to exploit
highly anthropized, irrigated habitats within Madrid, showing a
clear association with permanent moisture and artificial
microclimatic ~ stability. The records obtained for A4
carbonarium indicate multiple independent introductions
rather than a single expanding population, as occurrences are
scattered and isolated. In contrast, L. humile displays a more
continuous though patchy distribution pattern, consistent with
long-term establishment and limited connectivity among urban
green areas.

Discussion

The three ant species recorded here share ecological traits
typical of successful urban colonizers, such as tolerance to
disturbance, thermophilic nature and dependence on humid
microhabitats. Their detection in Madrid expands the known
distribution of these non-native species in the Iberian Peninsula
and highlights the role of urban environments as key entry
points and refuges for introduced ants. Urban heat islands may
act as climatic analogues of coastal environments, mitigating the
thermal limitations that usually constrain these species to
warmer regions, as seen for L. humile (Lépez-Collar at al. 2024).
Their establishment in southern European inland cities is also
likely facilitated by the movement of nursery plants and
construction materials, which act as efficient dispersal vectors
for ant propagules, as suggested for these and other non-native
ant species in cities such as Cérdoba (Reyes-Lépez and
Carpintero 2014; Reyes-Lépez et al. 2025a, 2025b) or Seville

(Reyes-Lépez and Carpintero 2014; Vidal-Cordero and Trigos-
Peral 2024).

Urban environments have become important gateways for
the establishment of non-native ants, reflecting broader global
trends of biological introductions linked to trade, horticulture,
and transportation (McKinney 2006; Schifani 2019). Cities are
increasingly shaped by environmental homogenization, creating
suitable conditions for species adapted to human-modified
habitats (Grimm et al. 2008). The urban mosaic —characterized
by warmer microclimates, frequent disturbance, and constant
moisture—facilitates the establishment of generalist and
synanthropic organisms across distant regions (Borden and
Flory 2021). The detections reported here of M. carbonarium
and C. mauritanica in Madrid extend the known distribution
of both species in the Iberian Peninsula, demonstrating that
urban areas act as stepping stones for colonization even far from
coastal regions where first records of allochthonous species
usually occur (Miravete et al. 2013; Reyes-Lépez and
Carpintero 2014).

From a taxonomic standpoint, species delimitation within
Monomorium remains complex due to extreme morphological
similarity among members of the carbonarium species group.
Monomorium ergatogyna has not been detected outside its
native range in North America, rendering its presence in the
Iberian Peninsula unlikely. Conversely, M. gallicum could
represent a plausible alternative, being of Palacarctic origin and
known from the southwestern coast of France. Seifert (2025)
reported two supercolonial populations of M. gallicum in
German urban environments, suggesting that similar
introductions might have occurred elsewhere in Europe.

Nevertheless, urban records of M. gallicum remain
comparatively scarce relative to M. carbonarium, which
exhibits a stronger tendency toward synanthropy and a broader
ecological tolerance as a generalist species (Arcos-Gonzélez
2021; Seifert 2025). In the absence of molecular or detailed
detailed
methodology proposed by Seifert (2025), the specimens

morphological ~ confirmation  following  the
collected in Madrid are provisionally assigned to A.
carbonarinm.

Although some reports evidence that M. carbonarium can
exert strong competitive pressure on native ants (Galkowski
2008), others question its invasive status (Pavon et al. 2023). In
Madrid, three of the four colonies detected have progressively
expanded into adjacent green spaces in recent years, which may
indicate the early development of supercoloniality. However,
no aggressive interactions with native species have been
observed after six years of monitoring at the Real Jardin
Botdnico Alfonso XIII. Nevertheless, given the cosmopolitan
nature of several Monomorium species (Wetterer 2010) and, as
highlighted by Arcos-Gonzélez (2021), the invasive potential of
M. carbonarium should not be dismissed.
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The occurrence of M. carbonarium in Madrid represents a
remarkable inland record for this species, whose previous
Iberian localities were mainly coastal or subcoastal urban
settings in Catalonia, Valencia, and southern Andalusia
(Miravete et al. 2013; Espadaler and Castillo 2014; Gémez 2015;
Arcos-Gonzélez 2021; Reyes-Lépez and Taheri 2018; Reyes-
Lépez et al. 2025a). The Madrid populations suggest that 4.
carbonarium can survive under the more continental climatic
conditions of central Spain, possibly due to the buffering effects
of urban microclimates and year-round irrigation of green
spaces. Similarly, the first detection of C. mauritanica in
Madrid extends the distribution of this species in southern
Europe, where usually occurs in urbanized or disturbed habitats
(Seifert 2003; Gémez and Espadaler 2006; Reyes-Lopez et al.
2008; Wetterer 2012; Trigos-Peral and Reyes-Lépez 2016),
although it seems to be able to colonize remote islands by their
own means (Blaya et al. 2024) and occupy naturalized riparian
corridors (Reyes-Lépez et al. 2008). The small roundabout
garden with scarce vegetation where it persists in Madrid seems
sufficient for its survival in a highly disturbed environment.
Although C. maunritanica is widespread across the
Mediterranean and elsewhere, it is not known to exert
significant ecological impacts on native ant communities
(Wetterer 2012). Its success may be linked to its tolerance of
desiccation, high reproductive rate and reduced aggressiveness
towards co-occurring species, including invasive ones such as
the Argentine ant (Reyes and Espadaler, 2005).The current list
of introduced ants recorded in Madrid and its urban
surroundings now comprises five taxa: the two species reported
here, M. carbonarium and C. mauritanica; L. humile (Lépez-
Collar and Cabrero-Saniudo 2021); Strumigenys membranifera
Emery, 1869 (unpublished data); and Brachymyrmex
patagonicus Mayr, 1868 (Cuesta-Segura et al. 2025, in press), the
latter detected in the municipality of Tres Cantos, located
approximately 10 km from the city. Among them, L. humile
remains the most aggressive and ecologically disruptive invader
(Angulo et al. 2024). Its current distribution in Madrid appears
patchy and largely confined to areas with a constant source of
moisture, such as irrigated parks and landscaped medians,
consistent with previous observations (Lépez-Collar and
Cabrero-Safiudo 2021). The presence of scattered colonies of
varying sizes across urban districts likely reflects local differences
in resource availability and habitat connectivity, suggesting that
the structural heterogeneity of the city plays a key role in colony
persistence.

Finally, this study underscores the increasing value of citizen
science platforms such as iNaturalist as effective complements
to professional monitoring, facilitating early detection and long-
term tracking of non-native species. In Madrid, the
combination of systematic surveys, incidental records, and
citizen observations has proven successful in identifying new
introductions and range expansions. Continuous monitoring

and public engagement will be essential to prevent unnoticed
establishment of new populations and to develop early warning
systems for future invasions.
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Abstract

Thelittle fire ant Wasmannia anropunctata is among the world’s most damaging alien ants, with pronounced ecological, agricultural,

and socio-economic impacts. Originally native to the Neotropics, its range has expanded globally through human-mediated transport,

recently establishing itself in southern Europe. The objective of this paper is to update the global distribution of W. aunropunctata by
integrating curated citizen-science observations with bibliographic data. For this purpose, we used the observations available on the

online platform iNaturalist, as it provides a large, georeferenced, and publicly accessible dataset contributed by citizens worldwide.

From 1,548 initial observations, we excluded those with low spatial precision, captive condition, copyright, or from native areas,

leaving 703 records for expert review. Each record was independently assessed by three reviewers for identification accuracy, photo

quality, environment, and visible castes. In parallel, we incorporated an updated dataset of literature records and museum specimens,

including 17,637 occurrences with geographic coordinates. After filtering, 461 iNaturalist observations (65.7%) were validated as

potentially representing W. auropunctata, most of them belonging to workers. Validation success was much higher for “Research

Grade” records (=70%) than for “Needs ID” observations (=36%), showing that iNaturalist’s internal quality filter—based on
community agreement between users—already improves reliability, although expert review remains essential for ants. Valid records

were associated with significantly higher image quality than invalid ones. Interobserver agreement was moderate for identification

validity, substantial for photo quality, high for caste recognition, and low for indoor/outdoor classification. The citizen-science dataset,
once validated, broadly matched the distribution documented in the literature and provided new insights into the species’ potential

presence across various biogeographic regions. We report, for the first time, potential established populations for the Philippines and
Palestine. Overall, the integration of citizen-science and literature sources yields a more comprehensive and up-to-date overview of the
worldwide distribution of W. auropunctata.

Resumen

La pequefia hormiga de fuego Wasmannia auropunctata se encuentra entre las especies fordneas mds dafiinas del mundo, con
impactos ecoldgicos, agricolas y socioecondémicos muy significativos. Originaria del Neotrépico, su distribucién se ha expandido
globalmente mediante el transporte humano, y recientemente establecida en el sur de Europa. El objetivo de este trabajo es actualizar
la distribucién global de W. aunropunctata mediante la integracién de observaciones validadas de ciencia ciudadana con registros
bibliogrificos. Para ello, utilizamos las observaciones disponibles en la plataforma online iNaturalist, puesto que ésta proporciona un
conjunto de datos amplio, georreferenciado y de acceso publico, con registros aportados por ciudadanos de todo el mundo. De 1.548
observaciones iniciales, se excluyeron aquellas con baja precisién espacial, en condiciones de cautividad, con restricciones de derechos
de autor o procedentes de dreas nativas, quedando 703 registros para revision. Cada registro fue evaluado de forma independiente por
tres revisores en cuanto a la exactitud de la identificacién, la calidad fotogrifica, el entorno y las castas visibles. Paralelamente,
incorporamos un conjunto de datos actualizado de registros bibliogrficos y especimenes de museos, que incluye 17,637 ocurrencias
con coordenadas geogrificas. Tras el filtrado, se validaron 461 observaciones de iNaturalist (65,7%) como potencialmente
correspondientes a W. auropunctata, siendo la mayorfa obreras. La tasa de validacion fue mucho mayor en los registros de “Research
Grade” (=70%) que en las observaciones clasificadas como “Needs ID” (=36%), lo que demuestra que el filtro interno de calidad de
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iNaturalist —basado en el consenso de la comunidad de usuarios— ya mejora la fiabilidad, aunque la revisién por expertos sigue siendo
esencial en el caso de las hormigas. Los registros validados se asociaron con una calidad de imagen significativamente superior a la de
los no vilidos. El acuerdo interobservador fue moderado para la validez de la identificacidn, sustancial para la calidad fotogrdfica, alto
para el reconocimiento de castas y bajo para la clasificacién en entorno interior/exterior. El conjunto de datos de ciencia ciudadana,
una vez validado, coincidié en gran medida con la distribucién documentada en la bibliografia y aport6 informacién novedosa sobre
la potencial presencia de la especie en varias regiones biogeograficas. Por primera vez, presentamos registros de potenciales poblaciones
establecidas en Filipinas y Palestina. En conjunto, la integracién de fuentes de ciencia ciudadana y literatura ofrece una visién mds

completa y actualizada de la distribucién mundial de W. aunropunctata.

Keywords: iNaturalist, Alien ants, Expert validation, Biogeography, Exotic species

Palabras clave: iNaturalist, Hormigas invasoras, Validacién por expertos, Biogeografia, Especies exdticas
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Introduction

Invasive alien species (LAS)—defined as “alien species whose
introduction and/or spread threaten biological diversity”
(Convention on Biological Diversity 2024)—can profoundly
alter ecosystems, threaten native species, and generate serious
risks to human health and the economy (e.g., Reaser et al. 2007;
Early et al. 2016; Paini et al. 2016; Angulo et al. 2022). Among
invertebrates, ants stand out as particularly successful invaders,
with several species having achieved global prominence (Wong
etal. 2023). Ant invasions are driven by a small subset of species
that share traits promoting ecological dominance and spread.
These include small to medium body size, unicolonial and
polygynous supercolonies, budding-based reproduction,
omnivorous diets, and an outstanding capacity to overpower
other ant species in direct confrontations while also rapidly
discovering and monopolizing resources (Holway et al. 2002).

Wasmannia auropunctata Roger, 1863—commonly
known as the little fire ant or electric ant—is listed among the
“100 of the World’s Worst Invasive Alien Species” due to its
severe ecological, agricultural, and socio-economic impacts
(Lowe et al. 2000). Numerous studies report its capacity to
displace native arthropods, alter food webs, and modify
ecosystem processes (Clark 1982; Lubin 1984; Armbrecht &
Ulloa-Chacon 2003; Le Breton et al. 2005; Vonshak et al. 2010;
Dunham & Mikheyev 2010; Paini et al. 2016; Bousseyroux et al.
2018). High-density infestations are associated with declines in
taxonomic richness and shifts in the abundance of native ants,
spiders, beetles, and other invertebrates (Vonshak et al. 2010;
Bousseyroux et al. 2018; Walker 2006). In agricultural systems,
W. auropunctata promotes outbreaks of sap-feeding insects,
leading to reduced crop yields and significant economic losses
(de Souza et al. 1998; Wetterer & Porter 2003; Fasi et al. 2013).

The little fire ant is native to the Neotropics, with most
authors considering its range to extend from Mexico through

Central and South America, although its exact limits remain
uncertain (Wetterer & Porter 2003; Wetterer 2013;
Montgomery etal. 2022). However, human-mediated transport
has driven its expansion well beyond this range. Today, 7.
auropunctata is established across tropical and subtropical
regions on multiple continents and oceanic islands
(Montgomery et al. 2022), and its distribution continues to
grow with recent records from France, mainland China, Taiwan,
The Gambia, Cyprus, continental Spain and the Canary Islands
(Lee et al. 2021; Chen et al. 2022; Blight et al. 2024; Jallow &
Gomez 2024; Demetriou et al. 2022; Demetriou et al. 2023;
Espadaler et al. 2018; Arcos et al. 2025; Pérez-Delgado et al.
2025).

Citizen-science platforms such as iNaturalist have recently
emerged as powerful complements to traditional sources for
tracking IAS (Groom et al. 2021; Grattarola et al. 2024;
Marchante et al. 2024; Potgieter et al. 2024, Rosa et al. 2025).
While peer-reviewed literature remains indispensable for
documenting established populations and synthesizing
ecological impacts, citizen-generated observations provide large
volumes of spatially and temporally referenced records that can
accelerate detection of new incursions and range expansions
(Encarnagio et al. 2021; Groom et al. 2021; Marchante et al.
2024; Pocock et al. 2024). Integrating these data streams could
enhance surveillance, fill spatial and temporal gaps, and support
rapid management responses. For ants, citizen science is
primarily used to investigate distribution and range patterns,
with other applications such as biodiversity assessment, species
discovery, or climate change research (Arcos 2025).

Here, we update the global distribution of W. auropunctata
by integrating curated citizen-science observations with records
from the literature. Our objectives are to (i) assemble and
validate occurrence data from iNaturalist potentially
representing W. auropunctata, (ii) map the current known
distribution at a global scale based on both iNaturalist and
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literature records, and (iii) highlight tentative recent expansions
to guide future monitoring and management.

Methods

In this study, we first downloaded all available observations
of the genus Wasmannia from iNaturalist on July 14, 2025.
This initial dataset consisted of 1,548 observations and included
both “Research Grade” and “Needs ID” observations. We
applied several exclusion criteria: we removed observations with
"obscured” or "private” location settings, those marked as
"captive” and those with a positional error greater than 10
kilometers. We set a maximum positional uncertainty of 10 km
because a small percentage of iNaturalist records in our dataset
had errors of only a few kilometers, while relatively few exceeded
this value. This threshold therefore allowed us to retain most of
the available observations while excluding those with imprecise
locations that could bias our assessment of the species’
distribution. We initially excluded observations that were "all
rights reserved” but later contacted the observers for permission
and reviewed those who granted it (see Acknowledgements
section for the full list of iNaturalist observers that gave us
consent to use their observations).

We also excluded iNaturalist observations from the native
range of any Wasmannia species to ensure that we were
focusing on non-native occurrences. This is because
Wasmannia species are hard to distinguish from photos, and
by removing native-range observations, we made it much more
likely that what we analyzed as "non-native” was indeed 7.
auropunctata. We did so by reviewing the native range of all 10
described species of Wasmannia (see detailed ranges of each
species on Supplementary Material S1, TableS1, TableS2). For
this purpose, we consulted multiple sources of information,
including Antmaps.org and Google Scholar, and performed a
structured search in Web of Science, Scopus, and SciELO on
July 22, 2025, to complement the manual search (Supp.
Material S1, TableS2). After examining the native and non-
native ranges of Wasmannia species, we found that some
Wasmannia species overlap with the non-native range of 7.
auropunctata in the Caribbean. Namely Wasmannia scrobifera
Kempf, 1961 (in the Dutch Antilles), Wasmannia sigmoidea
(Mayr, 1884) (in Dominica, Grenada, Guadeloupe, Martinique,
Puerto Rico, Saint Lucia, and Saint Vincent), and Wasmannia
rochai Forel, 1908 (in Trinidad). For practical purposes, we
treated all records from these regions as . auropunctata, given
thatliterature records predominantly report this species, though
we acknowledge this assumption cannot be confirmed with
certainty.

After applying all filters, a total of 703 out of the 1,533
original observations remained for evaluation. Each co-author
independently reviewed these records, assessing identification
with W. auropunctata (No — Dubious - Yes), photo quality
(High — Medium - Low), habitat (Outdoors — Indoors —
Unknown), and the presence of visible castes (workers “w,”
queens “q,” males “m,” or combinations thereof). We based

identifications on the evaluation of key morphological traits of
Wasmannia discernible in the images (see examples on Fig. 1).
Details of all evaluated observations and their associated
variables are provided in Supplementary Material S2. In sum,

this multi-step review process was designed to maximize the

Figure 1.A. High-quality profile photograph of a Wasmannia
worker, highlighting diagnostic features used by the authors to
evaluate iNaturalist records: orangish body coloration, two-
segmented antennal club (1), strongly developed frontal carinae
extending to the posterior margin of the head (2), blocky rectangular
petiole (3) and long propodeal spines (4). Photo from Israel by
Chaym Turak, some rights reserved (CC-BY-NC). B. High-quality
photograph of Wasmannia workers in different angles, showing
additional diagnostic features: triangular face with converging
margins toward the mandibles (1), pronounced anterolateral corners
of the pronotum (2), and gaster with two distinct yellowish macules
(3, right macule indicated). Photo from Papua New Guinea by
Philipp Hoenle, no rights reserved (CCO). Both photographs have
been cropped from the original uploaded images.

Figura 1.A. TFotografia de perfil de alta calidad de una obrera de
Wasmannia, que destaca los caracteres diagnésticos utilizados por
los autores para evaluar los registros de iNaturalist: coloracién
corporal anaranjada, maza antenal de dos artejos (1), carenas
frontales fuertemente desarrolladas que se extienden hasta el margen
posterior de la cabeza (2), peciolo rectangular y robusto (3) y espinas
propodeales largas (4). Fotografia de Israel por Chaym Turak,
algunos derechos reservados (CC-BY-NC). B. Fotografia de alta
calidad de obreras de Wasmannia en distintos dngulos, que muestra
caracteres diagndsticos adicionales: cabeza triangular con mdrgenes
convergentes hacia las mandibulas (1), mérgenes anterolaterales del
pronoto bien marcados (2) y gdster con dos mdculas amarillentas
bien definidas (3, se indica la micula derecha). Fotografia de Papda
Nueva Guinea por Philipp Hoenle, sin derechos reservados (CCO).
Ambas fotografias han sido recortadas a partir de las imdgenes
originales.
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reliability of the final dataset. In certain cases, we applied slightly
relaxed criteria regarding photo quality to improve dataset
sensitivity. Although such images may be difficult to interpret
for non-experts, they displayed the necessary morphological
traits to permit tentative species-level identification by trained
myrmecologists.

Identification assessments were then compared across
authors. Observations unanimously classified as “Yes” were
accepted as valid (thus potendally representing W.
aunropunctata). When two authors rated an observation as “Yes”
and the third as “Dubious,” the first author (J. Arcos) re-
examined the record and made a final decision. Observations
with two or more “Dubious” ratings, or any involving “No”,
were excluded from further analyses.

For photo quality, a final score was calculated by summing
the individual ratings (1 = Low, 2 = Medium, 3 = High) (see
Figure 2 for examples of photo quality). For habitat, a value was
considered valid only when all three reviewers agreed. In cases of
disagreement regarding caste classification, records were re-
examined by the first author to reach a final decision (see Figure
3 for examples of Wasmannia castes).

Despite the rigorous validation process, iNaturalist records
should be regarded as less reliable than bibliographic data based
on physical specimens. Photographs may fail to capture critical
diagnostic traits, variable image quality can introduce artifacts,
and some other globally distributed ant species share a similar
general appearance. Consequently, identification errors may
persist, and these records should be interpreted cautiously and
given less weight than formal literature in future analyses.

For literature and museum specimen records with
geographic coordinates, professor Benoit Guénard kindly
provided an updated version of the ant dataset from Janicki et
al. (2016) and Guénard et al. (2017). We supplemented this
with additional recent records not yet included (e.g., Arcos et al.
2025; Pérez-Delgado et al. 2025). The final dataset comprised
20,144 records, of which 17,637 contained valid coordinates.
From these, we excluded 28 indoor introduction records and 9
interceptions, since we wanted to focus solely on potentially
established outdoor populations.

Finally, note that following Foucaud et al. (2010) and
Loiseau et al. (2025), we have considered the non-native range
of W. auropunctata to include North America and the
Caribbean islands. In Mexico, its status as a native species is
uncertain, and mixed populations may be present; while most
authors have considered it native (Wetterer 2013; Foucaud et al.
2010), others have regarded it as non-native (Janicki et al. 2016;
Guénard et al. 2017). Given the absence of conclusive evidence
supporting nativity and the lack of consensus in the literature,
we treat W. awuropunctata as non-native in Mexico for the
purposes of the present study, while acknowledging that this
classification remains open to debate.

Results

1. General overview

A total of 461 observations were finally retained as valid
(thus potentially representing W. awuropunctata) after the
verification process, out of the 702 filtered observations (65.7%).
Among the 609 observations labeled as “Research Grade,” 425
(69.8%) were validated, whereas 36 of 99 observations (36.4%)
with the status “Needs ID” were validated.

Across the 702 filtered observations, identifications
compatible with W. anropunctata were unanimous (‘3 Yes’) in
406 (57.8%) and involved one doubtful vote (2 Yes 1 Dubious’)
in 134 (19.1%). These latter cases were re-evaluated as described
in Material and methods, with 55 (41.0%) reassessed as valid and
the remaining 79 (59.0%) as invalid. At the end of the
reassessment, valid observations increased from 57.8% to 65.7%
of all filtered observations.

Regarding castes, worker-only records predominated
(419/461; 90.9%), followed by worker+queen (34; 7.4%),
queen-only (5; 1.1%), male-only (2; 0.4%), and worker+male (1;
0.2%).

In the full filtered dataset (n = 702), photo quality scores
ranged from 3 (the minimum score) to 9 (the maximum score)
but were skewed low (median = 4; IQR = 3-8; mean = 5.13):
over half of the records were <4 (356/702; 50.7%), while only a
quarter were high-quality (8-9: 182/702; 25.9%). By contrast,
in the validated subset (n = 461), scores also spanned 3-9 but
shifted upward (median = 6; IQR = 4-8; mean = 6.11), with
fewer low-quality images (<4: 128/461; 27.8%) and a larger
high-quality fraction (8-9: 181/461; 39.3%). A direct
comparison between valid (n = 461) and invalid (n = 241)
records confirmed that this difference is statistically significant:
valid observations had substantially higher image quality
(median 6, mean 6.39) than invalid ones (median 3, mean 3.40;
Mann-Whitney U, p < 1x10°%).

For the consensus between authors regarding habitat

(classified as Outdoors—Indoors—Unknown) in the final dataset
of valid observations, most were outdoors (78.7%). Among the
cases without consensus, the vast majority involved
combinations of outdoors and unknown (16.3%), while full
consensus on “unknown” accounted for 2.2%. Records
involving indoors were extremely rare, representing less than 3%
of the total, with only one record (0.2%) being marked as
“indoors” by all three authors.

Interobserver agreement varied across the evaluated
variables. For identification compatible with . auropunctata
(classified as No-Dubious—Yes), agreement was moderate
across the 702 observations, with quadratic weighted k values
ranging from 0.46 to 0.53 (mean k = 0.49). For castes (assessed
in the subset of valid records, n = 461), agreement was almost
perfect, with pairwise k values above 0.90 (mean ¥ = 0.93). For
photo quality (classified as Low—Medium-High), agreement
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was substantial when considering all observations (mean
quadratic k = 0.63, range 0.49-0.72), whereas it was only
moderate in the subset of only valid records (mean quadratic k
= 0.51, range 0.36-0.59). Finally, for habitat assessment
(classified as Outdoors-Indoors—Unknown, n = 461),
agreement was lower, with a mean k of 0.32. The final dataset
of expert-validated iNaturalist observations (n = 461) spans
from 2006 to 2025, but its temporal distribution is highly
uneven. Early records are extremely scarce: observations prior to

2015 account for only 2.8% of all validated records. In contrast,
the vast majority of records are recent, with 90.9% dating from
2019 onwards. The number of validated observations increased
steadily after 2018, reaching a maximum of 129 records in 2024,
the most recent complete year in the dataset. This temporal
increase coincides with a sharp rise in observer participation; the
number of unique contributors per year increased markedly
after 2018, indicating that the accumulation of validated

Figure 2. A. High-quality photograph of the typical habitus of two Wasmannia workers. Photo from Australia by cairnsnaturealbum, some rights reserved (CC-

BY-NC). B. Medium-quality photograph of a Wasmannia worker on a leaf, showing well-developed frontal carinae. Photo from Moorea (Society Islands,
French Polynesia) by Isaac Aguilar, some rights reserved (CC-BY-NC). C. High-quality stereomicroscope photograph of a preserved Wasmannia worker,
highlighting the two-segmented antennal club, pronounced frontal carinae, long propodeal spines, and blocky petiole. Photo from Guam by aubrey_moore,
some rights reserved (CC-BY). D. Low-quality photograph of a Wasmannia worker (“2 Yes, 1 Dubious” votes), with cropped panel (E) zooming in on key
features, including the triangular face with converging margins toward the mandibles and long propodeal spines. Photo from Florida by maycla25, some rights
reserved (CC-BY-NC). F. Invalid observation of an ant worker originally identified as Wasmannia auropunctata on iNaturalist, later rejected with three
independent “No” votes during the verification process. Photo from Mexico by temo_design, some rights reserved (CC-BY-NC).

Figura 2. A. Fotografia de alta calidad del hébito tipico de dos obreras de Wasmannia. Fotografia de Australia por cairnsnaturealbum, algunos derechos reservados

(CC-BY-NC). B. Fotografia de calidad media de una obrera de Wasmannia sobre una hoja, que muestra carenas frontales bien desarrolladas. Fotografia de
Moorea (Islas de la Sociedad, Polinesia Francesa) por Isaac Aguilar, algunos derechos reservados (CC-BY-NC). C. Fotograffa de alta calidad tomada con
estereomicroscopio de una obrera de Wasmannia preservada, destacando la maza antenal de dos artejos, carenas frontales pronunciadas, espinas propodeales
largas y un peciolo robusto y rectangular. Fotografia de Guam por aubrey_moore, algunos derechos reservados (CC-BY). D. Fotografia de baja calidad de una
obrera de Wasmannia (“2 Si, 1 Dudoso”), con el panel recortado (E) ampliando caracteres clave, incluyendo la cara triangular con mérgenes convergentes hacia
las mandibulas y espinas propodeales largas. Fotografia de Florida por maycla25, algunos derechos reservados (CC-BY-NC). F. Observacién invilida de una
obrera de hormiga identificada originalmente como Wasmannia auropunctata en iNaturalist, posteriormente rechazada con tres votos independientes de “No”
durante el proceso de verificacion. Fotografia de México por temo_design, algunos derechos reservados (CC-BY-NC).
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Figure 3. A. Medium-quality photograph of a typical aggregation of Wasmannia auropunctata workers. Photo from Israel by Merav Vonshak,
some rights reserved (CC-BY-NC). B. Low-quality photograph of workers aggregating at a bait. Photo from Israel by ngreenstep1, some rights
reserved (CC-BY-NC). C. Workers and queens of Wasmannia anropunctata, highlighting the relatively large queen size compared to workers.
Photo from Cuba by faluke, some rights reserved (CC-BY-NC). D. Another example of a high-quality photograph depicting a queen
surrounded by workers. Photo from Papua New Guinea by Philipp Hoenle, no rights reserved (CCO). E. Male of Wasmannia auropunctata.
Photo from Florida (USA) by Peter May, some rights reserved (CC-BY-NC). F. Workers of Wasmannia auropunctata preying on a Messor sp.
ant queen. Photo from Israel by Chaym Turak, some rights reserved (CC-BY-NC).

Figura 3. A. Fotografia de calidad media de una agregacion tipica de obreras de Wasmannia auropunctata. Foto de Israel por Merav Vonshak,
algunos derechos reservados (CC-BY-NC). B. Fotografia de baja calidad de obreras agregidndose en un cebo. Foto de Israel por ngreenstep1,
algunos derechos reservados (CC-BY-NC). C. Obreras y reinas de Wasmannia auropunctata, destacando el tamafio relativamente grande de la
reina en comparacion con las obreras. Foto de Cuba por faluke, algunos derechos reservados (CC-BY-NC). D. Otro ejemplo de una fotografia
de alta calidad que muestra una reina rodeada de obreras. Foto de Paptia Nueva Guinea por Philipp Hoenle, sin derechos reservados (CCO). E.
Macho de Wasmannia auropunctata. Foto de Florida (EE. UU.) por Peter May, algunos derechos reservados (CC-BY-NC). F. Obreras de
Wasmannia auropunctata depredando sobre una reina de Messor sp. Foto de Israel por Chaym Turak, algunos derechos reservados (CC-BY-
NCQC).
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records is closely associated with increased reporting activity on
the platform. Finally, contributions were unevenly distributed
among users. A small subset of highly active observers
accounted for a substantial fraction of the dataset: the five most
active users contributed 27.1% of all validated observations,
while the top ten users together accounted for 35.1%. Most
contributors, by contrast, provided only one or a few validated
records.

2. Geographic distribution of non-native populations

In regards to the geographic distribution of the verified
observations, the global distribution of W. auropuncrata
previously documented in the literature broadly matches the
pattern reported by citizen scientists (Figure 4). Nevertheless,
some noteworthy discrepancies emerge: in certain areas, records
suggest potential range expansions, while in others, observations
reveal countries or islands where the species had not been
reported before. In the following sections, we present the most
relevant findings organized by major geographic regions,
emphasizing potential recent expansions, tentative first records,
and mismatches between bibliographic and citizen-science
sources

2.1 Nearctic

There are no verified iNaturalist records of W,
auropunctata from the Nearctic region. Historically, scattered
occurrences have been reported from parts of the United States,
such as California, and from Canada (Ontario, Manitoba,
Quebec), mostly associated with greenhouses (Wetterer &
Porter 2003; Wetterer 2013). However, these records do not
appear to represent viable outdoors populations and currently
no established colonies are known to occur in the wild in the
Nearctic realm. For records from Florida, see the section
“Neotropical”.

2.2 Neotropical

Wasmannia auropunctata has been recorded as non-native
in the Neotropical realm, with occurrences documented from
Florida, Mexico, and across the Caribbean (Wetterer 2013)
(Figure S). The species has been reported from all major
Caribbean islands, with records dating back to 1863, when it
was first described from material collected in Cuba (Wetterer
2013).

Our analysis of expert-verified iNaturalist records confirms

a widespread presence in Florida and across much of the
Caribbean.

Figure 4. Literature and iNaturalist records at a world scale. Countries where the species is considered native are shown in green. Orange dots

indicate literature records, and yellow dots indicate verified iNaturalist observations. iNaturalist data are not shown for the native range of

the species, as explained in the Materials and Methods section.

Figura 4. Registros procedentes de la literatura y de iNaturalist a escala mundial. Los paises en los que la especie se considera nativa se muestran

en verde. Los puntos naranjas indican registros de la literatura y los puntos amarillos indican observaciones verificadas de iNaturalist. Los

datos de iNaturalist no se muestran para el 4rea de distribucién nativa de la especie, tal como se explica en la seccién de Materiales y Métodos.
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Figure 5. Literature and iNaturalist records from the Neotropical realm. Countries where the species is considered native are shown in green.

Orange dots indicate literature records, and yellow dots indicate verified iNaturalist observations. iNaturalist data are not shown for the native

range of the species, as explained in the Materials and Methods section.

Figura 5. Registros procedentes de la literatura y de iNaturalist en la regién Neotropical. Los paises en los que la especie se considera nativa se

muestran en verde. Los puntos naranjas indican registros de la literatura y los puntos amarillos indican observaciones verificadas de iNaturalist.

Los datos de iNaturalist no se muestran para el drea de distribucién nativa de la especie, tal como se explicaen la seccién de Materiales y Métodos.

However, we did not detect iNaturalist observations from a
number of Caribbean countries and islands where the species
has historically been recorded, including the Bahamas, Barbados,
Martinique, Trinidad, the US Virgin Islands, and several others
regions previously noted by Wetterer (2013) (Supplementary
Material S1, Table S3). Similarly, no recent records were
available from the Galdpagos Islands, despite the species being
known there since 1935 (Wetterer & Porter 2003).

2.3 Palearctic

Established populations of W. auropunctata have been
documented in Europe from Spain (first recorded in 2018,
likely established before 2013; Espadaler et al. 2018), Cyprus
(first recorded in 2022; Demetriou et al. 2022), and France (first
recorded in 2023, likely established before 2018; Blight et al.
2024) (Figure 6). In Spain, the only expert-verified iNaturalist
observations (July 2024 and June 2025) correspond to an
already known population in Calahonda (Mdlaga province),

first detected in 2020 (Espadaler et al. 2020). In Cyprus,
multiple expert-verified records support the presence of the
previously documented western population. No verified
iNaturalist observations were found for France in our dataset.
The species was reported once from Italy (Lisca Bianca island)
(Jucker et al. 2008), but subsequent investigations indicate that
this record was probably erroneous (Demetriou et al. 2022).

2.4 Middle East

Wasmannia anropunctata was first reported from Israel in
2005, although its introduction may date back to around 1998
(Vonshak et al. 2010). Expert-verified iNaturalist observations
suggest that the species has since expanded its range and is now
widespread in Israel and present in West Bank Palestine (Figure
7), where it occurs outdoors. For West Bank Palestine, we
verified records from three distinct locations distributed across
the territory, supporting that W. aurgpunctata is potentially
established in this area.
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Figure 6. Literature and iNaturalist records from the Palearctic realm. Orange dots indicate literature records, and yellow
dots indicate verified iNaturalist observations.

Figura 6. Registros procedentes de la literatura y de iNaturalist en la regién Paledrtica. Los puntos naranjas indican
registros de la literatura y los puntos amarillos indican observaciones verificadas de iNaturalist.

Figure 7. Literature and iNaturalist records from the Middle East. Orange dots indicate literature records, and yellow dots
indicate verified iNaturalist observations.

Figura 7. Registros procedentes de la literatura y de iNaturalist en Oriente Medio. Los puntos naranjas indican registros
delaliteratura y los puntos amarillos indican observaciones verificadas de iNaturalist.

43




Iberomyrmex - 2025 | Notas y Articulos cientificos

2.5 Afrotropical

Notably, no confirmed iNaturalist observations are
available from the biogeographic realm. The species is, however,
documented from Sierra Leone (£1893), Gabon (£18%4),
Cameroon (1959) and the Central African Republic (<2004)
(Wetterer 2013), as well as from The Gambia (Jallow & Gomez
2024) and from Sio Tomé Island, Democratic Republic of Sio
Tomé and Principe (unpublished record available from the
GABI dataset) (Figure 8). It has also been recently recorded
from the Canary Islands (Pérez-Delgado et al. 2025), from
where no verified iNaturalist observations were found.

2.6 Indomalayan

Wasmannia auropunctata has been reported in the
literature from a single locality in mainland China (Chen et al.
2022), from Hong Kong, and from two sites in Taiwan (Lee et
al. 2021). Expert-verified iNaturalist observations were available
only from mainland China, corresponding to the same locality
as the published record (Figure 9).
We also verified records from three widely separated sites in the
Philippines, which potentially represent the first evidence of the
species in that country. Four records were identified in total,
distributed across three islands: two on Luzon island (one in the

capital, Manila, and another in the peri-urban city of San Jose
del Monte, approximately 40 km inland to the north), one in
the inland city of Marawi on Mindanao, and one from a coastal
locality in Naasag municipality, Mambajao Island.

2.7 Australasian

In the Australasian region, W. auropunctata has been present
since the early 1970s, with the earliest literature records from
New Caledonia (1972) and the Solomon Islands (1974),
followed later by the Santa Cruz Islands (£1995), Vanuatu
(1998), Australia (2002), and Papua New Guinea (2005)
(Wetterer 2013) (Figure 9). In New Caledonia, expert-verified
iNaturalist observations are abundant and suggest presence also
in the Loyalty Islands. In the Solomon Islands, such
observations indicate potential occurrence on additional islands,
including Tetepare and Bellona. In Papua New Guinea, the
species was already known from the northwest, but iNaturalist
records point to two further potential populations, one in the
northwest and another in the southeast. In Australia, a single
outdoor population has been documented since 2002, and
expert-verified iNaturalist records suggest it still persists in the
same area (August 2006 and November 2024).
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|

Figure 8. Literature and iNaturalist records from the Afrotropical realm. Orange dots indicate literature records, and yellow dots indicate verified

iNaturalist observations.

Figura 8. Registros procedentes de la literatura y de iNaturalist en la regién Afrotropical. Los puntos naranjas indican registros de la literatura y

los puntos amarillos indican observaciones verificadas de iNaturalist.
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Figure 9. Literature and iNaturalist records from the Australasian and Oceanic realm. Orange dots indicate literature records, and yellow dots

indicate verified iNaturalist observations.

Figura 9. Registros procedentes de la literatura y de iNaturalist en la regién Australasidtica y Ocednica. Los puntos naranjas indican registros de

la literatura y los puntos amarillos indican observaciones verificadas de iNaturalist.

2.8 Oceanic realm

In the Oceanic realm, W. anropunctata has been reported from
several island groups since the late 1970s. The earliest literature
records include the Society Islands (1977), Wallis and Futuna
(=1981), Tuvalu (£1997), Hawaii (1999), and Guam (2011)
(Wetterer 2013). In Guam, numerous expert-verified
iNaturalist observations suggest the species is widespread across
theisland, in line with earlier literature. In the Hawaiian Islands,
where the species was first reported in 1999, we found two
expert-verified records from the island of Hawaii. In French
Polynesia, observations also suggest occurrence in the Society
Islands (Tahiti, Moorea, and Huahine). By contrast, no verified
iNaturalist records are available from Wallis and Futuna or
Tuvalu. An additional expert-verified observation has been
documented from Yap (Federated States of Micronesia), where
the species was already known (see map in Wetterer 2013)

Discussion
Wasmannia auropunctata is recognized as one of the

world’s worst alien ants, with profound ecological and
economic impacts. Understanding where it is currently

established and its range expansions is therefore essential for
resecarch and management. Our study provides the most
comprehensive global synthesis of its current outdoors
distribution, integrating bibliographic records with curated
citizen-science observations. From 1,548 initially downloaded
iNaturalist records classified as “genus Wasmmania” we
applied several filters (removing those with low spatial precision,
captive condition, restricted copyright, and records from the
native range), which reduced the dataset to 703 candidate
observations. These were then independently assessed by the
three authors for identification accuracy, photo quality, caste
representation, and environmental context. Following this
expert review, 461 observations (65.7% of those evaluated) were
validated as potentially representing W. auropunctata.
Validation rates differed strongly depending on community
status: nearly 70% of “Research Grade” records were validated,
compared to only about 36% of “Needs ID” records. On the
iNaturalist platform, these grades form part of its internal
quality assessment system: all verifiable observations (with
photo, date, location, and wild status) begin as “Needs ID,” and
only move to “Research Grade” once at least two independent
users converge on the same taxonomic identification with
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sufficient agreement. This shows that while community
consensus is a useful first filter, it cannot replace expert review,
since many “Research Grade” records did not have enough
image quality to be verified by the authors or were misidentified.

The validated iNaturalist dataset largely mirrored the global
distribution of W. auropunctata already documented in the
literature, which reinforces the robustness of our approach.
Citizen-science observations confirm the persistence of non-
native populations in diverse regions such as the Caribbean,
several Oceanic archipelagos, Israel, mainland China,
Australasian islands, and southern Europe, while also
generating novel insights. More importantly, the dataset
extended the known range of W. auropunctata with the first
potential records for the Philippines and Palestine, expansions
not yet documented in the literature. In the Philippines, four
verified observations spanned three widely separated islands:
two on Luzon (Manila and San Jose del Monte), one in Marawi
on Mindanao, and another in Naasag on Mambajao, separated
by 710-814 km from Luzon. This broad geographic spread
strongly suggests that W. auropunctata may already be present
across additional islands, underscoring the need for dedicated
surveys to assess its presence and the true extent of the invasion.
Moreover, all observations were uploaded in January-February
2025, which may suggest that, if confirmed, the invasion could
be at an early stage. Therefore, it is crucial to survey the region
as soon as possible so it is feasible to control the invasion of the
species before it gets too widespread. In Palestine, three
independent observations from different areas of the West Bank
indicate that the species is probably already established, but has
not yet been formally reported, likely reflecting limited
scientific infrastructure compared to neighboring countries.
Further fieldwork would be helpful in confirming and
uncovering the full extent of the invasion. These findings
highlight the capacity of citizen-science platforms such as
iNaturalist not only to corroborate known distribution patterns
but also to detect potentially emerging invasions in near real
time, providing a valuable complement to the usually slower
cycle of peer-reviewed publications and playing a critical role in
biodiversity monitoring, particularly in under-resourced
regions.

Interestingly, the comparison between bibliographic and
citizen-science data sources revealed some gaps and mismatches.
In several regions with long-documented populations, no
validated iNaturalist records were available after the verifying
process. This was the case for much of continental Africa and
for numerous Caribbean islands, as well as for islands such as
the Galapagos or Wallis and Futuna. Similarly, despite recent
confirmation of establishment in countries or regions such as
France (Blight et al. 2024) or the Canary Islands (Pérez-Delgado
et al. 2025), we found no corresponding citizen-science
observations. These absences are unlikely to reflect eradication
or true absence, but rather uneven observer coverage or limited
participation in these areas (Arcos 2025). Time lags between
official monitoring and citizen science are expected, since new
species may go unrecognized by volunteers due to a lack of

familiarity with their ecology and taxonomy. On the other hand,
researchers are often aware of potential IAS before they arrive
and can perform targeted surveillance (Gonzdlez-Moreno et al.
2024). Consequently, while citizen-science data can add
valuable new records, literature-based sources remain
indispensable to obtain a complete view of the invasion process.

The validation process itself provides additional lessons for
using photographic records in invasion monitoring. Only
slightly more than half of all filtered iNaturalist observations
were unanimously accepted by the authors as valid, while many
required reassessment due to “doubtful identification” votes,
underlining the difficulty of interpreting photographs alone.
We found that agreement among reviewers was almost perfect
for caste recognition (k > 0.90) and substantial for photo
quality assessment (K = 0.63), but only moderate for species
validity (k = 0.49) and low for environment classification (k =
0.32). This pattern suggests that some traits, such as caste
identification, are consistently recognizable, whereas other
aspects, such as indoor versus outdoor context, are more
subjective and prone to interpretation.

Importantly, validated records had significantly higher
photo quality than invalid ones, indicating that image clarity
directly influences the reliability of identifications. Overall,
about half of the filtered photographs were low quality, while
only a quarter reached high quality. This skew is likely explained
by the extremely small size of W. auropunctata workers (~1.5
mm) (Wetterer & Porter 2003), which makes it challenging to
obtain good images of sufficient quality for consistent
identification. Furthermore, the taxonomic complexity of ants
demands high-resolution images, often requiring specialized
equipment that is inaccessible to the regular user. Consequently,
the high prevalence of low-quality submissions on the platform
represents a major limitation for reliable species identification.
Therefore, encouraging contributors to provide higher
resolution photographs will be critical to maximize the utility of
citizen-science data.

The temporal distribution of records and the uneven
contribution of observers impose clear limitations on
interpretation. Observation dates reflect the timing of reporting
rather than the introduction, establishment, or spread of W.
auropunctata. The strong concentration of records after 2018
coincides with rapid growth in platform usage and observer
participation, making temporal trends inseparable from
changes in sampling effort. In addition, the fact that more than
one third of all validated observations were contributed by only
ten users indicates that spatial and temporal patterns may be
disproportionately influenced by individual observer behaviour
and local survey intensity. In the absence of standardized
sampling protocols, effort correction, or true absence data, these
temporal patterns cannot be used to infer invasion timing or
expansion rates. Their primary value lies in contextualizing the
dataset, preventing overinterpretation of recent records, and
identifying areas where newly emerging observations may
warrant targeted, specimen-based confirmation.
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By combining 17,637 literature records with 461 validated
iNaturalist observations, our synthesis delivers an updated and
geographically comprehensive picture of the worldwide
distribution of W. auropunctata and potential new records and
range extensions. This represents one of the largest curated uses
of iNaturalist data so far in ant research (Arcos 2025). While our
results confirm that curated citizen-science records can
significantly contribute to mapping the non-native distribution
of W. auropunctata, it is important to emphasize that these
observations do not carry the same level of reliability as
specimen-based literature records. Photographs alone may not
always allow unequivocal identification, and restrictions in
licensing or observer coverage further limit the dataset. For this
reason, citizen-science records should be interpreted as
complementary evidence that strengthens, but does not replace,
traditional  bibliographic ~ sources. ~ Together,  these
complementary sources enhance both the spatial coverage and
the temporal resolution of invasive species surveillance. In
contrast to most previous ant studies using iNaturalist, which
typically relied on small datasets and treated the platform as a
secondary data source (Arcos 2025), the present work
demonstrates that large-scale integration is feasible and of high
scientific value when explicit expert validation, full traceability,
and direct comparison with literature records are applied.

In conclusion, our results demonstrate that citizen-science
platforms can play a pivotal role in tracking the spread of one of
the world’s most harmful invasive ants. When subjected to
expert curation, they not only corroborate existing knowledge
but also extend it, providing early warnings of new populations.
Future efforts could further enhance the value of citizen science
by promoting structured initiatives that combine public
participation with specimen collection and subsequent expert
verification. In parallel, improving data quality within
platforms such as iNaturalist—through targeted awareness
campaigns, guidance on photographing diagnostically relevant
characters, and encouraging the reporting of suspected
infestations to competent authorities—could substantially
strengthen early detection and response frameworks.
Integrating these complementary data streams could strengthen
monitoring systems, improve risk assessment, and ultimately
support more timely and effective management responses
against W. auropunctata.
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Supplementary material S1.

Table S1 / Tabla S1
Species / Especies Native range / Rango nativo References / Referencias

Wasmannia affinis
Santschi, 1929

Brazil, Panama

Santschi (1929); Wetterer & Porter (2003); Longino & Fernandez
(2007)

Wasmannia iheringi
Forel, 1908

Brazil, Costa Rica, Ecuador, French Guiana, Pert

Wetterer & Porter (2003); Longino & Fernandez (2007); Ryder et
al. (2010); Fichaux et al. (2019)

Wasmannia longiseta
Cuezzo et al., 2015

Argentina,
* Uncertain status: Paragnay

Wild (2007); Cuezzo et al. (2015)

Wasmannia lutzi Forel,
1908

Brazil; Paraguay;
* Uncertain status: Perd, Ecuador

Forel (1908); Wetterer & Porter (2003); Longino & Fernandez
(2007); Wild (2007)

Wasmannia rochai Forel,
1908

Argentina, Belize, Brazil, Colombia, Costa Rica, Ecuador,
French Guiana, Guatemala, Honduras, Mexico, Panami,
Suriname, Trinidad, Venezuela, Guayanas

Kempf (1972); Wetterer & Porter (2003); Longino & Fernandez
(2007); Sosa-Calvo (2007); Ryder et al. (2010); Hanisch et al.
(2017); Fernandez & Serna (2019; Leponce et al. (2019); Dattilo
et al. (2020); Longino (2013); AntWeb (2025); GBIF (2025)

Wasmannia scrobifera
Kempf, 1961

Bolivia, Brazil, Colombia, Costa Rica, Dutch Antilles,
Ecuador, French Guiana, Guatemala, Guyana, Honduras,
Nicaragua, Panama, Pert, Suriname

Kempf (1961); Longino & Fernandez (2007, 2018); Bezdéckova
et al. (2015); Branstetter & Sienz (2012); Salazar et al. (2015);
Fernandez et al. (2019);Franco et al. (2019); Lapolla (2007); GBIF
(2025)

Wasmannia sigmoidea
Mayr, 1884

Brazil, Colombia, Costa Rica, Dominica, French Guiana,
Grenada, Guadeloupe, Guyana,Martinique, Nicaragua,
Puerto Rico, Saint Lucia, Saint Vincent, Venezuela,
Suriname

Mayr (1884); Forel (1893, 1897); Kempf (1961, 1972); Wetterer &
Porter (2003); Longino & Fernandez (2007); Achury & Suarez
(2018); GBIF (2025)

Wasmannia sulcaticeps
Emery, 1894

Argentina, Bolivia, Brazil, Paraguay
* Uncertain status: Colombia

Emery (1894); Kusnezov (1953); Wetterer & Porter (2003); Wild
(2007); Cuezzo et al. (2015); Dr6se et al. (2017); Bautista et al.
(2025)

Wasmannia villosa
Emery, 1894

Brazil

Wetterer & Porter (2003); Longino & Fernandez (2007)

Wasmannia williamsoni
Kusnezov, 1952

Argentina, Brazil

Kusnezov (1952); Wetterer & Porter (2003); Rosado et al. (2012)

Wasmannia anropunctata
Roger, 1863

Argentina, Belize, Bolivia, Brazil, Colombia, Costa Rica,
Ecuador, El Salvador, French Guiana, Guatemala,
Guyana, Honduras, Nicaragua, Panama, Paraguay, Peru,
Suriname, Uruguay, Venezuela.

Wetterer & Porter (2003); Wetterer (2013)

Table S1. Native ranges of Wasmannia species based on published literature , AntWeb and GBIF records. (*) Uncertain state notes refer to

records for which the native or non-native status could not be confirmed due to taxonomic or historical ambiguity.

Tabla S1. Areas de distribucién nativa de las especies de Wasmannia basadas en la literatura publicada y en registros de AntWeb y GBIF. (*)

Las notas de estado incierto se refieren a registros para los cuales no se pudo confirmar el caricter nativo o no nativo debido a
ambigiiedad taxonémica o histérica.
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Table S2 / Tabla S2
uery string / palabrasde | WoS | Scopus | SciElo
Species / Especies Query 8/ P P Distribution records retrieved
busqueda n) n) n)

Wasmannia affinis Santschi, 1929 ALL=(Wasmannia affinis)

W asmannia iheringi Forel, 1908 ALL=(Wasmannia iheringi) 1 1 0 Brazil (Fonseca & Sant’Anna, 2020)

Wasmannia longiseta Caezzo et al., 2015 ALL=(Wasmannia longiseta) 1 1 0 Argentina (Cuezzo et al., 2015)

Wasmannia lutzi Forel, 1908 ALL=(Wasmannia lutzi) 0 0 0 -

Wasmannia rochai Forel, 1908 ALL=(Wasmannia rochai) 6 6 1 Argentina (Cuezzo et al,, 2015)
Brazil (Winder, 1978; Souza et al.,
1998, 2009; Fleck et al., 2015)
French Guiana (Souza et al., 2009)
* Uncertain status: Ecuador (Ferrer-Sdnchez,
et al., 2021)

Wasmannia scrobifera Kempf, 1961 ALL=(Wasmannia scrobifera) 0 0 0 -

Wasmannia sigmoidea Mayr, 1884 ALL=(Wasmannia sigmoidea) 1 0 0 No

Wasmannia sulcaticeps Emery, 1894 ALL=(Wasmannia sulcaticeps) 3 3 0 Argentina (Cuezzo et al,, 2015)
Brazil (Cardoso & Cristiano, 2010)
* Uncertain status: Colombia (Bautista-
Giraldo et al., 2025)

W asmannia villosa Emery, 1894 ALL=(Wasmannia villosa) 0 0 0 -

Wasmannia williamsoni Kusnezov, 1952 ALL=(Wasmannia williamsoni) 2 1 1 Argentina (Cuezzo et al,, 2015)
Brazil (Klunk et al., 2018)

Table S2. Results of the systematic search in Web of Science, Scopus, and SciELO databases conducted on 22/07/25. The query string
included the specific Wasmannia species name across all advanced search fields, with emphasis on title, abstract, and keywords.
The table shows the number of studies retrieved from each database and the usable distribution records obtained from the
combined set of studies.

Tabla 82. Resultados de la bisqueda sistemdtica en las bases de datos Web of Science, Scopus y SciELO realizada el 22/07/25. La cadena de
busqueda incluyé el nombre especifico de las especies de Wasmannia en todos los campos de busqueda avanzada, con énfasis en el
titulo, el resumen y las palabras clave. La tabla muestra el nimero de estudios recuperados de cada base de datos y los estudios
utilizables.
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Table S3 / Tabla S3
Country/Island First historical record
(year)

Anguilla 2006
Antigua <1895
Bahamas 1886
Barbados <1912
Barbuda 2007
Bermuda 1925
Caicos Islands 2010
Curagao 1936
Dutch Caribbean 1937
Galapagos Islands 1935
Haiti 1912-1913
Margarita 1936
Martinique <1912
Montserrat 1935
Nevis 1934
Saint Kitts 2007
Saint Martin 2007
Saint Vincent <1893
Tobago 1916
Trinidad <1912
US Virgin Islands <1925

Table S3. Countries and islands from the
Caribbean region where Wasmannia
anropunctata has been historically reported
(Wetterer, 2013) but with no iNaturalist
verified records for this study.

Tabla S3. Paises ¢ islas de la region del Caribe
donde Wasmannia anropunctata ha sido
citada histéricamente (Wetterer, 2013),
pero para los cuales no existen registros
verificados en iNaturalist en este estudio.
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Péster de artrépodos mirmecéfilos ibéricos

Fede Garcia
Direccién de correo electrénico del autor: chousas2@gmail.com

Las hormigas son uno de los grupos de animales mds
abundantes en la mayorfa de los ecosistemas terrestres y
multitud de organismos establecen relaciones obligadas con
ellas.

Desde que empecé con las hormigas, mi visién del fenémeno
ha ido cambiando. Al principio eran como algo curioso y
anecddtico que salia en los libros y que de vez en cuando
aparecfan aqui y alli bajo alguna piedra con hormiguero.
Después, aprendi mds de su extraordinaria diversidad y a saber
mirar en el campo. Una indicacién de la gran diversidad de
mirmecéfilos que existen es que cada temporada encuentro
alguno que no habfa visto anteriormente, y ojald la cosa siga asf
por muchos afos. Ahora los veo como habitantes de un
ecosistema en si mismo.

La mayorfa de los artrépodos aqui presentados los he
dibujado sobre muestras o fotografias propias, con la técnica del
puntillismo, en papel de dibujo y con rotuladores de varios
grosores. Este pdster pretende mostrar solamente una parte dela
gran diversidad de artrépodos cuyas vidas estdn ligadas de un
modo u otro a las hormigas en la forma de 36 ejemplos que
cubren gran parte de su variedad taxondmica y etoldgica.
Muchos mds artrépodos mirmecéfilos han tenido que quedar
fuera por razones de espacio y de tiempo de ejecucién de los

dibujos.

Los mirmecdfilos integrados en la sociedad de las hormigas
manipulan la comunicacién de la sociedad que parasitan en su
propio beneficio, usando camuflaje quimico y feromonas y
pudiendo llegar a solicitar comida por trofalaxia, como
Lomechusa, Myrmecophilus o Claviger.

Otros habitantes de los hormigueros no tienen un camuflaje
quimico, siendo perseguidos por las hormigas, de las que huyen
con rdpidos movimientos. Ademds, suelen permanecer en zonas

periféricas de los hormigueros, como Dinarda.

Amphotis marginata se encuentra a lo largo de las pistas de
forrajeo de Lasius, donde solicita comida por trofalaxia a las
hormigas. Su forma es aplanada y puede replegar las patas y
antenas bajo el cuerpo, en caso de que las hormigas se pongan
agresivas.

La mariquita Coccinella magnifica también frecuenta el
entorno de los hormigueros. Tanto los adultos como sus larvas
se alimentan de pulgones atendidos por Formica.

También hay especies inquilinas, que suelen tener un gran
rango de especies de hormigas hospedadoras, siendo pues
panmirmecéfilas, como Platyarthrus y Cyphoderus. Otras
tienen un rango mds estrecho, quizd en varias especies pero de
un mismo género, como Oochrotus unicolor. Generalmente son
ignoradas por las hormigas y aprovechan los desperdicios de los
hormigueros o comen hongos.

Sin embargo, las hormigas son un recurso en si mismas. El
cardbido Siagona y la arafia Euryopis son mirmecéfagos,
depredadores especializados en hormigas.

Las larvas de los parasitoides, como Psendacteon o
Neoneunrus, en cambio, se desarrollan devorando los érganos
internos de las hormigas.

Buena parte de la alimentacién de muchas especies de
hormigas depende de las secreciones azucaradas de los
trofobiontes. Aunque muchas especies no necesitan
necesariamente a las hormigas para sobrevivir, otras dependen
totalmente de ellas, como el pulgdn Stomaphis representado.

Forania y Uropoda bhamulifera son dcaros foréticos que
usan a las hormigas para dispersarse durante el estadio de ninfa.
Algunas especies del coledptero Thorictus se dejan transportar
sujetdndose a las antenas de Cataglyphis.

La arana Leptorchestes y la chinche Alydus calcaratus son
mirmecomorfas, imitando la forma y la manera de moverse de
las  hormigas, una presa desagradable para muchos

depredadores.

A veces clasificar el tipo de relacién que un organismo
establece con las hormigas puede ser complejo. Por ejemplo,
Lepidopria se encuentra en los nidos de Solenapsis, pero, aunque
es un parasitoide, no ataca a las hormigas sino a algin otro
artrépodo aun desconocido. O cabe destacar a los pulgones
Paracletus cimiciformis, una parte de los cuales son trofobiontes
corrientes en las raices de las plantas, mientras que otros
depredan la puesta de las Tetramorium con las que conviven. En
otros casos, se desconoce qué hacen exactamente, aunque se
encuentren repetidamente dentro de las colonias de hormigas.

Ademds, no hay que olvidar a otros muchos tipos de
organismos no artrépodos relacionados con las hormigas y que
no estdn representados, como hongos, tenias o nematodos.
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Dinarda
dentata

Stomaphis

Haeterius fervugineus

ARTROPODOS Y HORMIGAS

mirmecéfilos, mirmecomorfos, mirmecéfagos,

pardsitos, parasitoides

trofobiontes e inquilinos
fede §arcia 2025

Cixiidae

Forania mentonensis

; Liboscelis
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Organismo

Thyreosthenius biovatus Arachnida Araneae Linyphiidae
Euryopis Arachnida Araneae Theridiidae
Antennophorus Arachnida Mesostigmata Anthophoridae
Laclaps Arachnida Mesostigmata Laelapidae
Oplitis Arachnida Mesostigmata Oplitidae
Trachyuropoda Arachnida Mesostigmata Trachyuropodidae
Uropoda hamulifera Arachnida Mesostigmata Uropodidae
Forania mentonensis Arachnida Prostigmata Erythraeidae
Siagona europaca Insecta Coleoptera Carabidae
Pseudotrechus mutilatus Insecta Coleoptera Carabidae
Coccinella magnifica Insecta Coleoptera Coccinellidae
Thorictus Insecta Coleoptera Dermestidae
Haeterius ferrugineus Insecta Coleoptera Histeridae
Amphotis marginata Insecta Coleoptera Nitidulidae
Scydmaenidae Insecta Coleoptera Scydmaenidae
Dinarda dentata Insecta Coleoptera Staphylinidae
Lomechusa emarginata Insecta Coleoptera Staphylinidae
Claviger piochardi Insecta Coleoptera Staphylinidae
Lamprinodes Insecta Coleoptera Staphylinidae
Astenus Insecta Coleoptera Staphylinidae
Centrotoma Insecta Coleoptera Staphylinidae
Batrisus formicarius Insecta Coleoptera Staphylinidae
Oochcrotus unicolor Insecta Coleoptera Tenebrionidae
Cyphoderus albinus Insecta Collembola Paronellidae
Pseudacteon Insecta Diptera Phoridae
Alydus calcaratus Insecta Hemiptera Alydidae
Paracletus cimiciformis Insecta Hemiptera Aphididae
Stomaphis Insecta Hemiptera Aphididae
Cixiidae Insecta Hemiptera Cixiidae
Neoneurus Insecta Hymenoptera Braconidae
Lepidopria pedestris Insecta Hymenoptera Diapriidae
Stilbula Insecta Hymenoptera Eucharitidae
Myrmecophilus Insecta Orthoptera Myrmecophilidae
Liposcelis formicaria Insecta Psocoptera Liposcelididae
Neoasterolepisma Insecta Zygentoma Lepismatidae
Platyarthrus schoebli Malacrostraca Isopoda Platyarthridae

Tabla 1. Listado de la clasificacién taxonémica de los ejemplares ilustrados. Aunque se ha tratado de que estén presentes todos los grupos

importantes, tanto taxonémicos como ecoldgicos, no hay que perder de vista que la diversidad de los artrépodos asociados a hormigas es

mucho mayor.
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¢Qué es la MyrmeXperience?

Ignacio Germén Ballesta

contacto: nagerba.17@gmail.com

MyrmeXperience es un encuentro anual de cuidadores y
apasionados de las hormigas en un entorno que permite un
aprendizaje genuino mediante el contacto directo con la
naturaleza y con companeros de aficién con los que durante el
resto del afio mantenemos un contacto apenas limitado al
terreno de lo digital.

Figura 1. Observacion y recoleccidén de hormigas durante la salida de
campo de la MyrmeXperience del 2025 .

Durante los dltimos afios, nuestra comunidad ha tenido un
crecimiento muy significativo. Encontramos cada vez mds
personas picadas por la curiosidad o interesadas en conocer el
mundo de las hormigas y los cuidados y distintos retos que
plantea la fundacién y el mantenimiento de una colonia de

hormigas en cautividad. Asf, surgié la idea —a Rubén Argiieso
agradecemos el impulso— de un evento que permitiera
desvirtualizar y compartir conocimiento y experiencias durante
todo un fin de semana con compafieros y amigos.

El encuentro estd pensado para celebrarse en un paraje
natural que permita tanto el alojamiento y convivencia de los
asistentes como las salidas de campo, los talleres de
identificacién, la exposicién de hormigueros o las charlas y
comunicaciones en torno a las hormigas.

Figura 2. Identificacién 7z situ de ejemplares recolectados por
parte de expertos.
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Se organiza con la idea de que, en el fondo, el cuidado y Myrmexperience da vida a nuestra aficién y nos permite
mantenimiento de hormigas tiene algo de ciencia aplicada y, compartir y conocer compafieros, ideas y métodos que hacen
sobre todo, un fuerte componente social que queremos avanzar cada vez més este pequefio mundo.

potenciar con este encuentro.

Figura 3. Participantes de la MyrmeXperience del 2025.

Todas las fotografias son gentileza de Juan Tomds Gandia Sinchez, educador ambiental, Servicio de Informacién del Parque
Regional de Sierra Espunia.
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Entrevista a Xim Cerd4 por Daniel Sinchez-Garcia

xim@ebd.csic.es, danielsangarci@gmail.com

Sanchez: Buenos dfas, Xim. Te vamos a entrevistar para la
revista [beromyrmex para que todos los socios de la AIM te
conozcan un poco mds ya que eres su presidente. Entonces,
scudndo empez6 tu aficién por el mundo de las hormigas? Y
también, cuéntanos un poco qué es lo que mds te atrajo para
acercarte a ellas.

Xim Cerdd: Bueno, cuando yo era pequefio vivia en el
monte y me gustaban mucho todos los insectos, era un desastre
y le llenaba la casa a mi madre de botes con bichos de todos los
colores. Pero debo reconocer que a las hormigas no les hacfa
mucho caso porque eran muy pequefias y se vefan muy mal.
Entonces, en realidad deberfa decir que cuando descubri las
hormigas fue en la universidad, en la Auténoma de Barcelona,
cuando estaba estudiando Biologfa, en la asignatura de Etologfa.
Pues se plantearon una serie de précticas y un trabajo prictico.
Y ahi fue donde por primera vez vi un hormiguero. Montamos
un hormiguero, me empecé a animar a ver el comportamiento y
me parecié interesantisimo y me lo pasé muy bien. Tanto es asi
que decidi que queria seguir por ese camino y bueno, pues hice
lo que entonces se llamaba una tesina y luego la tesis con
hormigas en el mismo sitio, en la Auténoma de Barcelona.

Dani: Ah, vale, genial. Pues entonces ya sabemos que
empezaste mds seriamente cuando estabas en la universidad. Y,
¢en aquel momento tenfas algin referente cuando empezaste en
la mirmecologfa? Y si lo tenfas ¢quién era y por qué era tu
referente?

Xim: Bueno, mi referente lo descubri alli que era mi
profesor, Xavier Espadaler, que siempre estuvo en todo
momento ayudindome tanto con la tesina como con la tesis.
Y luego, ademds, tenfa de director de tesis a don Andrés de
Haro, que también trabajaba con hormigas. Pero realmente el
que estaba en mi dfa a dfa ayuddndome con todo el tema de
hormigas era Espadaler que me daba bibliografia, me daba
consejos, en fin...

Dani: ;Y actualmente tienes algun referente? Y'si lo tienes,
épor qué es tu referente?

Xim: Mi referente actualmente, bueno, podria ser algun
ec6logo. Hay mucha gente de la que me gustan mucho sus
trabajos, pero bueno, es que como ya estoy tan viejo he
conocido a mucha gente y al final todos aprendemos de todos.

Dani: Aunque no sea referente, puede ser también algtin
investigador en el que te inspires.

Xim: Bueno, por ejemplo, Edward Wilson siempre ha tenido
trabajos muy interesantes. Y una vez muerto Wilson, pero
incluso antes también, uno de los grandes mirmecélogos es Luc
Passera. He tenido el placer de conocerlo personalmente y nos
hemos encontrado en varias ocasiones. Ha escrito unos libros
fantdsticos sobre hormigas. Como es un poco cabezota los
escribe en francés. Y tenemos todavia pendiente de acabar de
corregir la traduccién de su obra magna Les Fourmis, que algan
dfa espero que pueda editar la AIM. Passera es realmente una
enciclopedia viviente. Y ademds es alguien entusiasta que
publica sus libros pricticamente cada afio. Entonces, aunque ¢l
yano se dedicaala ciencia, sus trabajos cientificos estin ahi'y son
fuente de inspiracién. Yo siempre se los aconsejo a todos los
mirmecélogos que entiendan francés. Bueno, los trabajos
cientificos por lo menos los hace en inglés, porque €l los libros
dice que quiere hacerlos en francés por una cuestién suya, y
parece respetable en realidad que no abandone su primer
idioma. Entonces, yo aconsejarfa a la gente que si tiene
oportunidad que busque los libros y trabajos de Passera.

Dani: Vale, genial. Entonces, nos has dicho que llevas ya
muchos afios estudiando las hormigas. Sabemos que durante
todos estos afios has viajado mucho y has visitado muchos sitios
para poder estudiarlas. ¢Qué paises has visitado para realizar tus
investigaciones 'y cudl te ha sorprendido mds

mirmecoldgicamente hablando?

Xim: Pues Turquia, Grecia, Marruecos, Israel, Finlandia y
Nueva Caledonia. Y yo creo que ya estd. No, también Holanda

y Bélgica que estuve poniendo pizfall recientemente.

Figura 1. Cebo de agua con miel en la isla de J6skar (archipiélago de

Tvirminne, Finlandia) con una obrera de Formica truncorumy
tres obreras de Myrmica sp. en aparente coexistencia.
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Dani: ;Y cudl dirfas que te ha sorprendido mds? ¢Dénde has
visto comportamientos mds llamativos?

Xim: Hombre, yo creo que Nueva Caledonia realmente es
donde he encontrado las hormigas mds interesantes. Digamos
que al ser parte de la regién subtropical en Nueva Caledonia,
habia hormigas que yo no habfa visto nunca en las zonas en las
que habia estado trabajando antes. Entonces me parecfan todas
preciosas y con unos comportamientos muy interesantes. Unas
de las mds llamativas son las depredadoras, con esas grandes
mandibulas, que ellos llaman las hormigas bigotes. La fourmi
moustache porque parece que tienen un bigote que cierran
salvajemente, rapidisimamente para cazar. Atrapan hasta las
moscas, ¢no? Entonces, bueno, pues todas esas hormigas me
parecieron muy muy bonitas. Pero yo sigo fiel a mis Cataglyphis.
Que conste.

Dani: Y durante esos viajes, ¢tienes alguna anécdota que te
haya ocurrido?

Xim: Hubo una ocasién que yo llevaba unos botes llenos de
mantequilla de cacahuete para poner en mis cebos en Nueva
Caledonia y con cambio de avién en Australia. Tuve que
quedarme una noche y pasar la aduana. Por suerte no
descubrieron que llevaba comida (algo totalmente prohibido,
aunque estés de paso).

Dani: O sea, que hay que ser un poco traficante para poder
estudiar las hormigas.

Xim: Bueno, los cruces de fronteras ahora estin ya
pricticamente imposibles. Hace 20 o 30 afos consegufamos
pasar las fronteras disimulando un poco. He llegado a cruzar
junto con Alberto Tinaut la frontera entre Turquia y Grecia
cargando del orden de unos 40 hormigueros de Cataglyphis
vivas para traerlas aqui a Sevilla. Realmente para traerlas no, para
llevarlas a Zurich, a Suiza, donde iban a hacer los anilisis

moleculares. Entonces, bueno, pues por suerte, como cada uno
de nosotros iba con su mujer y ellos también llevaban a su hijo,
parecfamos unos turistas espafioles que estaban disfrutando del
paisaje, las playas y todo eso. Entonces, no nos dieron mucho la
vara, pero si que cuando nos hicieron bajar del autobus y
pusieron todas las maletas en fila, con nuestras maletas llena de
cajas de plistico con hormigas, sufrimos un poquito, pero no
miraron nada nuestro, nos preguntaron por nuestro equipo de
fatbol y lo conseguimos pasar.

Dani: Y de todos los estudios que has hecho, ¢cudl es el del
que estds mds satisfecho y orgulloso? Imagino que lo que estd
relacionado con las Cataglyphis, ino? Es lo que mis te gusta.

Xim: Bueno, no, no te creas. Hemos hecho cosas muy
bonitas con Raphaél Boulay, con Aphaenogaster. Y todavia me
quedan por publicar cosas hechas con Raphaél por todo el
gradiente altitudinal de Sierra Nevada sobre las comunidades de
hormigas. Por desgracia, con la muerte de mi querido Raphaél,
pues eso se ha quedado en un cajén, pero confio en poder
sacarlo, porque me parece un tema muy interesante, porque en
una distancia muy corta hay una diferencia de altitud de 2.000
m. En realidad, lo que mds interesante me parece, por suerte, es
lo que todavia no tengo publicado. Todos los datos que tenemos
del gradiente de temperaturas por todo el Mediterrdneo espero
que me ayuden a explicar un poco los patrones de las
comunidades mediterrdneas.

Dani: Y de las cosas que todavia no has tenido ocasién de
hacer, ¢qué es lo que te quedarfa pendiente que siempre has
querido hacer?

Xim: Bueno, ir a la Antértida, pero como no hay hormigas,
no consigo tener excusa para poder ir. Y el precio del viaje a nivel
turista es prohibitivo. Yo creo que ya no me queda nada por
hacer, he estudiado lo que siempre he querido. Y soy consciente

de que tengo ya una edad y se me va acabando el tiempo.

Figura 2. Equipo de trabajo en laisla de Joskar (archipiélago de Tvirminne, Finlandia) en julio de 2015. A. de izquierda a derecha: Riita

Savolainen, Raphaél Boulay, Xim Cerdd y Kari Vepsildinen. B. de izquierda a derecha: Dolors Company (detrés), Javier Retana, Xim

Cerdd y Raphaél Boulay.
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Entonces, quiero acabar, lo que estoy haciendo ahora en
Marruecos con los soldados de Cazaglyphis bombycina, con mis
amigos Juli Broggi y Marcello D’ Amico.

b 4
o
g%

Figura 3. Equipo de trabajo (A) Marcello D’Amico, Juli Broggi y
Xim Cerdd, estudiando la ecologia de los soldados de Cazaglyphis
bombycina (B) en el Erg Chebbi (Merzouga, Marruecos) en abril
de 2025.

Dani: Bueno, el haber hecho todo lo que siempre has
querido hacer estd genial.

Xim: O sea, bueno, supongo que soy demasiado realista y no
me planteo objetivos extraordinarios. Me planteo cosas para que
sean factibles y las preguntas me van viniendo sobre las demds
preguntas, o sea, cuando estoy en el campo contestando una de
mis preguntas, voy descubriendo nuevas preguntas y, bueno,
esas las voy dejando en la libreta. Tengo una carpeta por ahi que
se llama «Ideas», que estd llena de ideas, pero no son tampoco
cosas que digas, bueno, que si no las hago no me va a pasar nada.
A lo mejor algtn dfa. Ahora que dices cosas por hacer, tendrfa

que publicar los cinco o seis afios que estuve tomando datos de
predacién de semillas por Messor capitatus en la Sierra de
Cazorla, pero eso quizds lo haga cuando me jubile.

p q g

Dani: Bueno, asi tienes entretenimiento. Entonces, ahora
que ya sabemos un poco mds de ti, iqué es lo que mds y lo que
menos te gusta de tu trabajo como mirmecdlogo?

Xim: Bueno, lo que mds me gusta es tomarme una cerveza
con los colaboradores después del trabajo de campo. Lo que
menos me gusta, bueno, probablemente poner trampa pitfall en
el suelo. Pero ahora que nos hemos pasado al sistema de los
«Auténomos de Madrid» con el taladro, ya la cosa es mids
llevadera. Lo que menos me gusta probablemente también es
trabajar en zonas quemadas, que me da mucha pena. Es muy
deprimente entrar en un bosque o en una zona de matorral
recién quemada y ver todo negro y todo hecho polvo. Pero
bueno, supongo que necesitamos tener ese punto de partida
para nuestros trabajos y son cosas con las que no hay mds
remedio.

Dani: Entonces, ahora que sabemos que combinas trabajo
con una de tus aficiones, que es el cerveceo, también sabemos
que, bueno, intentas combinar tu trabajo con tu familia, o sea,
tu trabajo y aficién a las hormigas con tu familia, ¢cémo la has

conseguido durante todos estos afios?

Figure 4. Xim con Daniel Cherix (ecélogo suizo que le ayudd en los
inicios de su carrera) frente a un nido de la supercolonia de
Formica lugnbris en el Jura suizo, junio de 2024.

Xim: Bueno, cuando eran pequefios los nifios no sabian que
podian decirme que no, y entonces no tenfan mds remedio que
en vacaciones ir al campo a ayudarme. Ahora que son mayores,
en fin, los suelo convencer a nivel econémico. Alguno ya no, ni
siquiera pagindole se deja. Pero por lo general, pues pago
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bastante bien la hora e incluso hijos mios que estin colocados ya
de profesores en la universidad y cosas asi, cuando se enteran de
lo que pago a los mds jévenes, quieren apuntarse para venir a
ayudarme en verano. O sea, que no es muy complicado eso de la
familia mientras nos quede dinero. La que se queja un poco es
Elena, la madre, porque dice que los estamos malcriando, pero
yo prefiero porlo menos estar con ellos, o sea, que es una manera
de estar con ellos y ademds ellos estin contentisimos. Alguno ha
comprado hasta una moto.

Dani: Al final tenéis un wiz-win. Bueno, y para terminar,
ademds de tu carrera como cientifico, también has dedicado
muchas horas ala AIM y, bueno, durante muchos afios has sido
y sigues siendo presidente de la asociacién. ;Cémo ves la
asociacion actualmente? ¢Hacia dénde crees que tenemos que ir
y dénde crees que podemos llegar y debemos llegar?

Xim: Bueno, tampoco tantos afios, solo ocho, pero es verdad
que ya deberifa plantearme el relevo. He intentado lo del relevo,
pero todo el mundo me pide que siga. Yo creo que no hay que
eternizarse en los cargos porque uno pierde la perspectiva. Yo
soy socio, pero no soy de los grandes socios fundadores, aunque
si que fui uno de los primeros de los digamos, cientificos
reclutados por los socios fundadores, que eran esos estupendos
Roberto, Anxo, Madgator, Xauxa y Gerardo. Y la cuestién es
que, bueno, yo fui de los primeros cientificos y me parecié una
idea extraordinaria la de crear esta asociacién y desde entonces
siempre que puedo no falto a los congresos. Bueno, ahora con
mds razén, ya que soy el presidente, qué remedio. Pero creo que
es algo que —cuando hablo con los franceses— ellos nos envidian,
porque ellos tienen asociaciones de aficionados y asociaciones
cientificas, pero no son capaces de mezclarse. Y yo creo que para
nosotros es muy saludable esta mezcla que tenemos de
aficionados y profesionales porque nos complementamos,
porque nos ayudamos, porque los aficionados estdn encantados
de  poder

proporciondndonos las hormigas que necesitamos. Y nosotros,

ayudarnos y  darnos  informacién o
pues yo creo que también estd bien poder transmitir un poco en
una manera mds divulgativa nuestros conocimientos a todos
estos «friki hormiga». El término «friki hormiga» debo aclarar
que no me lo he inventado yo, lo creé Silvia Abril en su
momento. No es un término insultante, no se vaya a pensar
nadie. En realidad, todos los que estamos en la AIM somos unos
«frikis» de las hormigas, pero eso nos hace felices. ¢{Hacia dénde
tiene que ir la AIM? Bueno, no sé. Yo creo que va bien. Vamos
llevindola. Ahora estdis un montén de jévenes ahf empujando y
renovando revistas, pdginas web y todo eso, y a mi me parece que
va bien. O sea, quiero decirte que vamos, no aspiro tampoco a
que nos convirtamos ni en una revista cientifica de primer
orden, que estarfa un poco lejos de los intereses un poco de la
asociacién, ni tampoco en una asociacién con miles de socios,
que serfa inmanejable. Yo creo que tenemos un tamafio

modesto, pero que hacemos un trabajo muy interesante y
bueno, bienvenidos sean si vienen mds socios. Fran, el tesorero,
estard feliz. Pero tampoco es que nos tengamos que morir de
éxito por empezar a meter aqui todo tipo de gentes.

Dani: Bueno, no queda mds que decir que larga vida a la
AIM y muchas gracias por tu tiempo y por compartir todo esto
€on nosotros.

Figure 5. A. Alain Lenoir y Elena Angulo en Paisaje d’Ito,
Marruecos en 2005, en un viaje con Xim. B. Con Xavier
Espadaler (maestro de mirmecélogos) y Ahmed Taheri (futuro
maestro mirmecélogo) en Leén en 2018. C. Entrevistador y
entrevistado (con sus libros preferidos) en Sevilla en 2025.
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XIX Congreso Internacional de Mirmecologia

Taxomara 2025 — Girona

TAXOMARA es la reunién anual internacional de la
Asociacién ~ Ibérica  de  Mirmecologia  (AIM)
(www.mirmiberica.org), cuyo objetivo es conectar a
profesionales y aficionados a la mirmecologfa para
compartir conocimientos, fomentar el aprendizaje y
divulgar aspectos relacionados con el estudio de las hormigas
ibéricas. Este 4mbito abarca tanto las especies autdctonas
como aquellas exdticas e invasoras establecidas en la
peninsula ibérica.

Celebrado anualmente en distintos enclaves de alto valor
ambiental y paisajistico, el congreso promueve el
conocimiento de la mirmecofauna local y contribuye a una
mejor comprensién de los ecosistemas en los que se
desarrolla, favoreciendo asi su proteccién y conservacion.

El XIX Congreso Internacional de Mirmecologia,
TAXOMARA 2025, tuvo lugar en el entorno académico de
la Universitat de Girona (UdG), organizado por el grupo de
investigacién de Biologfa Animal de la Facultad de Ciencias
de dicha universidad. En continuidad con el espiritu de las
ediciones previas, y especialmente en consonancia con los
objetivos fundacionales del encuentro, esta edicién puso el
énfasis en el trabajo cldsico de laboratorio: la observacién
detallada, la clasificacién, la medicién y la comparacién
como herramientas fundamentales para el estudio de la
biodiversidad de hormigas.

El programa del congreso integré diversas ponencias y
comunicaciones, tanto de caricter cientifico como
divulgativo, cuyos contenidos se recogen en el presente
volumen. Asimismo, se llevé a cabo una salida de campo en
el Parc Natural del Cadi-Moixerd, realizada con los
permisos especiﬁcos correspondientes, que permitié
complementar la formacién teérica mediante el aprendizaje
préctico en un entorno natural. El congreso culminé con
una sesién prictica que incluyé un taller de identificaciéon
en los laboratorios de la universidad.

TAXOMARA is the annual international meeting of the

Asociacién Ibérica de Mirmecologfa (AIM)
(www.mirmiberica.org), aimed at connecting professionals
and enthusiasts in myrmecology to share knowledge, foster
learning, and promote the dissemination of research on
Iberian ants. This includes not only native species, but also
exotic and invasive species established across the Iberian

Peninsula.

Held each year in a different location selected for its high

environmental and scenic value, the congress contributes to
the study of local myrmecofauna and promotes a better
understanding of the ecosystems in which it takes place,
thereby encouraging their protection and conservation.

The 19th International Congress of Myrmecology,

TAXOMARA 2025, was held at the Universitat de Girona
(UdG), and was organized by the Animal Biology Research
Group of the Faculty of Sciences. In continuity with
previous editions, and in line with the original spirit of the
meeting, this edition emphasized classical laboratory work,
focusing on observation, classification, measurement, and
comparison as essential tools for the study of ant
biodiversity.

The congress program included a range of scientific and

outreach presentations, the contributions of which are
compiled in this volume. In addition, a field trip was
conducted in the Parc Natural del Cadi-Moixerd, carried
out under the appropriate permits, providing participants
with practical, hands-on learning in a natural environment.
The event concluded with a practical session, including an
identification workshop held in the university laboratories.
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Lista de especies salida de campo Parc Natural del
Cadi-Moixerd, Taxomara 2025

Species name / Especie

Lista de especies entorno urbano y campus de la
Universidad de Girona Taxomara 2025

Species name / Especie

Camponotus herculeanus Aphaenogaster senilis
Camponotus lateralis Camponotus aethiops
Camponotus vagus Camponotus cruentatus
Formica clara Camponotus fallax
Formica decipiens Camponotus lateralis
Formica exsecta Camponotus piceus
Formica fusca Camponotus pilicornis

Formica lemani

Cardiocondyla manritanica

Formica lugubris Cataglyphis piliscapa
Formica pratensis Colobopsis truncata
Formica pressilabris Crematogaster scutellaris
Formica picea Formica gagates

Formica rufibarbis

Formica gr. rufibarbis

Formica sanguinea Lasius cinereus
Lasius alienus Lasius grandis
Lasius piliferus Lasius lasioides

Lasius platythorax

Linepithema humile

Leptothorax acervorum

Messor barbarus

Myrmica lobulicornis

Monomorinm gr. carbonarium

Myrmica ruginodis

Myrmica specioides

Myrmica scabrinodis

Pheidole pallidula

Myrmica xavieri

Plagiolepis sp.

Ponera coarctata

Tapinamﬂ gr. nigerrimum

St}"O}’lg)/ZOg}’ldtb%S testaceus

Temnothorax aveli

Tapz’noma errvaticum

Tetramorium meridionale

Temnothorax nigriceps

Tetramorium forte

Temnothorax tuberum

Temnothorax umﬁzsciatm

Fecha de recoleccién de ejemplares: durante todo el evento, del 9

al 11 de julio de 2025

Tetramorium ﬂlpé‘.ft}"é‘

Tetramorium semilaecve

Fecha de recoleccién de ejemplares: 10 de julio de 2025
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LA VIDA POR EL TRONO: LA EJECUCION DE REINAS EN
COLONIAS POLIGINICAS DE HORMIGAS

LIFE FOR THE THRONE: THE EXECUTION OF QUEENS IN
POLYGYNOUS ANT COLONIES

Silvia Abril

Departament de Ciéncies Ambientals, Universitat de Girona, Girona, Spain.

*Corresponding author email address: silvia.abril@udg.edu

Resumen

Entre los insectos sociales, las hormigas constituyen un grupo en el que la poliginia (presencia de mdltiples reinas en un
mismo nido) es una estructura social predominante. Segtin la forma en que se haya fundado la colonia, la poliginia puede
clasificarse como primaria o secundaria.

La poliginia primaria ocurre cuando varias reinas no emparentadas se agrupan para fundar una nueva colonia, un
fenémeno conocido como pleometrosis. También puede darse cuando varias reinas, junto con una cohorte de obreras,
abandonan el nido original por fisién y establecen una nueva colonia. En ambos casos, las colonias suelen acabar siendo
monogfnicas tras la eliminacién de todas las reinas excepto una.

En cambio, la poliginia secundaria se da cuando varias colonias se fusionan o cuando una colonia acepta nuevas reinas, ya
sean nacidas en el mismo nido o procedentes de nidos vecinos. En este tipo de estructura, el nimero de reinas presentes
puede ser regulado por las obreras mediante la ejecucidn selectiva de algunas de ellas.

La seleccién de las reinas que serdn ejecutadas puede depender de distintos factores, como el tamafio corporal, el tamafio
del abdomen, la fertilidad, la sefializacién quimica de su estado reproductivo o el grado de parentesco (nepotismo).

En el caso de la hormiga argentina (Linepithema humile), se observa un fenémeno extraordinario de ejecuciones masivas
de reinas al final de la primavera en zonas invadidas. En este proceso, la seleccién de las reinas que serdn eliminadas parece
estar relacionada con sefiales quimicas asociadas a su capacidad reproductiva, la cual estarfa influenciada, a su vez, por la
competencia entre reinas.

As, las reinas dominantes podrian reducir feromonalmente la fertilidad de las subordinadas. Esta disminucién de la
fertilidad serfa detectada por las obreras, que ejecutarfan a las reinas menos fértiles, eliminando de este modo la competencia
reproductiva dentro del nido.

Palabras clave: competencia entre reinas, ejecucién de reinas, hormiga argentina, poliginia.
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ANT COMMUNITY IN OAK FOREST AND CHESTNUT ORCHARD
OF MONTESINHO NATURAL PARK

Camila Lima **, Bruno Nogueira b¢ Fitima Gongalves 4 Maria Villa®b*

* Escola Superior Agrdria, Instituto Politécnico de Braganga, Campus de Santa Apoldnia, 5300-253 Braganca, Portugal.
b Centro de Investigagio de Montanha (CIMO), Instituto Politécnico de Braganga, Campus de Santa Apoldnia, 5300-253 Braganga, Portugal.
¢ Laboratério Associado para a Sustentabilidade e Tecnologia em Regides de Montanha (SusTEC), Instituto Politécnico de Braganga, Campus de
Santa Apoldnia, 5300-253 Braganga, Portugal.
4 Centro de Investigagio e de Tecnologias Agro-Ambientais e Bioldgicas, CITAB, Universidade de Trds-os-Montes e Alto Douro, UTAD, 5000-
801 Vila Real, Portugal.

*Corresponding author email address: camila.]_lima@hotmail.com

Abstract

Ants serve as natural ecosystem bioindicators, given their sensitivity to environmental changes, diversity, and functional
importance. The Natural Park of Montesinho (NPM), in northeastern Portugal, is in a transition zone between the
Mediterranean and Eurosiberian biogeographical regions, hosting distinct habitats with limited information regarding its
ant fauna. This study follows up on a previous genus-level survey, proceeding with the species-level identification of ants
in two NPM habitats with two level of human intervention: i) oak forest (Quercus rotundifolia) a semi natural habitat,
less intervened, and ii) and chestnut orchard (Castanea sativa), as an agricultural habitat with higher intervention
requirements. The objective is to understand preferred habitat conditions of ant species by analyzing key environmental
variables in each habitat and assess their potential application as bioindicators.

From May to October 2022, four plots per habitat were monthly sampled using five pitfall traps in each plot. A total of
1969 ants were sampled, which represented over 28 species distributed among 15 genera. Of these, 592 individuals were
captured in the oak forest and 1377 in the chestnut orchard.

The study revealed that species such as Crematogaster scutellaris (Oliver, 1792), Messor capitatus (Latreille, 1798) and
Iberoformica subrufa (Roger, 1859) occurred predominantly in the chestnut orchard. In contrast, Camponotus piceus
(Leach, 1825), Camponotus pilicornis (Roger, 1859) and Formica fusca (Linnaeus, 1758) were more frequent in the oak
torest, while Camponotus cruentatus (Latreille, 1802) and Cataglyphis iberica (Emery, 1906) were recorded in both. These
differences in species composition, such as the higher occurrence of specialist species in oak forests and generalist species
in chestnut orchard, suggest that ant assemblages reflect habitat features and disturbance levels. It is concluded that ant
fauna composition may provide indications of both ecological conditions and the impact of land use within the NPM.
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OFF-ROADING IMPACT ON THE NEST-SITE SELECTION OF THE
SAHARA SILVER ANT

Marcello D'Amico ®¥, Juli Broggi b Elena Angulo®?, Xim Cerdd ©°

*Dofiana Biological Station. Avenida Américo Vespucio, 26, 41092 Sevilla, Espafia.
bMuseo Nacional de Ciencias Naturales CSIC.

*Corresponding author email address: damico@ebd.csic.es

Abstract

The Sahara silver ant Cataglyphis bombycina is an iconic thermophilic ant species inhabiting the hyperarid environments
of the Sahara Desert. In recent years, some of the regions where this species occurs, particularly in accessible areas of
southern Morocco and Tunisia, have experienced a notable increase in adventure and nature-based tourism. To investigate
the potential ecological consequences of this trend, we studied the impact of off-road vehicle traffic on the nest-site
selection of C. bombycina in a well-known tourist area in southern Morocco: The Erg Chebbi dunes near Merzouga.

In spring 2025, we surveyed approximately 75 hectares of desert adjacent to a dune-side hotel, searching for colonies of C.
bombycina. This effort led to the identification of 20 colonies, whose locations were recorded and environmentally
characterized, alongside an equal number of randomly selected absence points within the same area.

Preliminary results indicate that C. bombycina actively selects more consolidated sandy substrates for nest establishment,
particularly along dune-wadi ecotones and interdune valleys. These areas are often associated with sparse vegetation, which
supports much of the region’s biodiversity. Regarding off-road vehicle traffic, our findings suggest a negative impact. No
colonies were detected in otherwise suitable habitats that had been traversed by tracks or vehicle ruts. We recommend
restricting off-road driving to designated tracks in order to reduce disturbance to the fragile habitats that support both the
Sahara silver ant and a broader range of desert biodiversity.

Keywords: anthropogenic disturbance, desert ants, habitat selection, off-road vehicles, Road Ecology.
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EFECTO DE LA DISTANCIA ENTRE TRAMPAS DE CAIDA EN
ESTUDIOS DE HORMIGAS

EFFECT OF DISTANCE BETWEEN PITFALL TRAPS IN ANT
STUDIES

F. Jiménez Carmona 2%, Joaquin L. Reyes-Lopez
Departamento Botdnica, Ecologfa y Fisiologia Vegetal, Universidad de Cérdoba, Cérdoba, Espana.

*Corresponding author email address: francisco.jimenez@uco.es

Resumen

En este estudio nos propusimos determinar la distancia minima necesaria entre dos trampas de caida para que las muestras
de hormigas —tanto en composicién especifica como en abundancia relativa— sean estadisticamente independientes y se
evite la pseudorreplicacién. Para ello, realizamos dos experimentos en pastizales suburbano-nitréfilos de Cérdoba (Espaia)
durante junio de 2018 (Pastizal 1) y junio de 2019 (Pastizal 2). En cada caso, establecimos transectos lineales compuestos
por trampas de caida enterradas al nivel del suelo, separadas entre s a distancias de 0,5, 1, 2, 5, 10, 20 y 40 m. Cada trampa
consisti6 en un vaso de 5,7 cm de didmetro con solucién al 1 % de detergente, que mantuvimos abierto 48 horas. Tras la
recoleccion, identificamos las obreras a nivel de especie y registramos su abundancia por trampa.

A partir de la matriz de abundancia por trampa, calculamos la similitud Bray—Curtis para cada par de trampas adyacentes
y evaluamos el efecto de la distancia mediante modelos lineales mixtos generales (GLMM), considerando como factores
fijos la zona de muestreo (Pastizal 1y Pastizal 2) y la distancia categorizada en dos grupos (0,5-2 m vs. 5-40 m), y como
efecto aleatorio el transecto. Nuestros resultados mostraron que la distancia entre trampas tuvo un efecto significativo
sobre la similitud Bray—Curtis (p < 0,001), mientras que la zona y la interaccién distancia x zona no resultaron
significativas. Concluimos que, en un ecosistema de pastizal homogéneo, una separacién minima de 5 m garantiza que las
muestras de hormigas recolectadas en trampas contiguas sean estadisticamente independientes. Este hallazgo coincide con
estudios previos en hdbitats similares y enfatiza la importancia de estandarizar la distancia entre trampas segin la
complejidad del medio. Para investigaciones futuras, recomendamos explorar distancias intermedias (entre 2y 5 m) y
repetir el disefio experimental en entornos mds heterogéneos.

Palabras clave: autocorrelacién espacial, hormigas, pastizal suburbano, pseudorreplicacion, trampas de caida.
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MARIPOSAS MIRMECOFILAS REESCRIBEN SU LENGUAJE PARA
ADAPTARSE A NUEVAS HORMIGAS HUESPED

MYRMECOPHILOUS BUTTERFLIES REWRITE THEIR LANGUAGE
TO ADAPT TO NEW HOST ANTS

Daniel Sdnchez-Garcia ©*"*, Irma Wynhoft*, Patricia d’Ettorre @, Chloé Leroy ©¢, Joanna Kajzer-Bonk @ ¢, Istvin
Elek Madk ®°, Francesca Barbero®8, Luca Pietro Casacci @8, Magdalena Witek ©*

*Museum and Institute of Zoology, Polish Academy of Sciences, ul. Twarda 51/55, 00-818 Warsaw, Poland.
®Doiiana Biological Station. Avenida Américo Vespucio, 26, 41092 Sevilla, Espafia.
¢ Dutch Butterfly Conservation, P.O. Box 506, 6700 AM, Wageningen, The Netherlands.
4 Laboratory of Experimental and Comparative Ethology (LEEC), University Sorbonne Paris Nord, Villetaneuse, France.
¢ Institute of Zoology and Biomedical Research, Faculty of Biology, Jagiellonian University, Gronostajowa 9, 30-387 Krakow, Poland.
fDepartment of Ecology, University of Szeged, K6zép fasor 52, 6726 Szeged, Hungary.
& Department of Life Sciences and Systems Biology, University of Turin, Via Accademia Albertina 13, 10123 Turin, Italy.

*Corresponding author email address: danielsangarci@gmail.com

Resumen

Comprender la dindmica evolutiva entre pardsitos y sus huéspedes es clave para entender las adaptaciones de ciertas
especies. Hemos estudiado la capacidad de adaptacién de la mariposa pardsita social Phengaris teleius a su hormiga
hospedadora Myrmica scabrinodis, tras un evento de reintroduccién. La reintroduccién de P. teleins en Holanda hace tres
décadas nos dio una oportunidad unica para estudiar procesos coevolutivos en las interacciones entre pardsitos y
huéspedes.

Para evaluar los cambios en las estrategias de comunicacién de las orugas de las mariposas, comparamos las sefiales quimicas
y acusticas de las orugas reintroducidas en Holanda con las de la poblacién original de Polonia, enfocindonos en las
adaptaciones a su hormiga huésped M. scabrinodis. Para ello, utilizamos andlisis quimicos de hidrocarburos cuticulares,
andlisis de sefiales vibroacusticas, experimentos de playback y de comportamiento.

Nuestros resultados muestran que las orugas reintroducidas exhiben perfiles quimicos y vibroacusticos distintos de los de
la poblacién de origen, después de aproximadamente 30 generaciones desde la reintroduccién. En la fase previa a la
adopcién, la similitud quimica en la poblacién reintroducida sigue siendo limitada, pero comparable a la observada en el
sistema de origen. Sin embargo, la adaptacién del perfil quimico tras a la adopcién es significativamente peor que en la
poblacién original. A pesar de esto, la similitud alcanzada parece suficiente para asegurar la aceptacién de la oruga y su
supervivencia durante la adopcién. Por otro lado, las sefiales actsticas de las orugas reintroducidas parecen haber
evolucionado muy exitosamente para adaptarse a sus nuevas hormigas huésped tras la reintroduccién.

Nuestros hallazgos demuestran que P. teleius, un pardsito generalista dentro del género Phengaris, puede responder
ripidamente a nuevos contextos ecoldgicos a través de la modificacién de sus sefiales quimicas y vibroacusticas para
adaptarse a una nueva poblacién huésped.

Palabras clave: adaptaciones, licénido, mirmecéfilo, parasitismo, reintroduccion.
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AREAS DE ENDEMISMO Y REGIONALIZACION BIOGEOGRAFICA
DE LA PENINSULA IBERICA CON BASE EN HORMIGAS
(HYMENOPTERA: FORMICIDAE)

Diego Lépez Collar @ **, Tania Escalante ©°

* Grupo de Biologfa Evolutiva y de la Conservacién. Departamento de Biodiversidad, Ecologfa y Evolucién, Facultad de Ciencias Bioldgicas,
Universidad Complutense de Madrid.
® Grupo de Biogeografia de la Conservacién, Departamento de Biologfa Evolutiva, Facultad de Ciencias, Universidad Nacional Auténoma de
México.

*Corresponding author email address: diclop03@ucm.es

Resumen

A partir de la distribucién de 275 especies de hormigas nativas de la peninsula ibérica (PI), se identificaron dreas de
endemismo (AE) dentro de sus limites geograficos y se presenta una regionalizacidn biogeogréfica utilizando dos métodos
complementarios y dos tipos de unidades geogrificas operativas. Para el andlisis de endemicidad (EA), se empleé una
cuadricula de 100 km?, y para el andlisis de parsimonia de endemicidad (PAE), cuencas hidrogréficas como unidades
naturales.

El EA revel6 doce dreas de endemismo, agrupadas en cinco 4reas de consenso: noreste, meseta sur, valle del Guadalquivir,
sistema Bético y el conjunto de la PI. EI PAE clasific6 las cuencas hidrogréficas en al menos dos subconjuntos sucesivos:
un grupo atldntico, mds relacionado con la fauna del norte de Europa, y un subconjunto ibérico bien sustentado por
sinapomorfias. Este se diferencié en cuatro grandes dreas: (a) zona noreste formada por los Pirineos y la Cordillera Costero-
Catalana, (b) zona central que incluye el Sistema Central y los valles del Guadiana y del Tajo, (c) zona meridional
compuesta por el valle del Guadalquivir y el sistema Bético, y (d) zona costera septentrional.

Los resultados mostraron congruencia entre ambos métodos, ya que muchas sinapomorfias se comparten entre las especies
indicadoras y endémicas de la PI identificadas por el EA. Tanto el EA como el PAE pusieron de manifiesto la relevancia
de la heterogénea orografia peninsular, que combina regiones montafosas con valles y mesetas que han actuado como
barreras o corredores. La presencia de numerosas especies endémicas, especialmente en el tercio sur de la PI, sugiere la
existencia de varios refugios ibéricos originados durante los periodos glaciares. Estas dreas constituyen sitios prioritarios
parala conservacién dela mirmecofauna en particular y de la biodiversidad en general, y permiten profundizar en el estudio
de los procesos que han generado estos patrones de distribucién.

Palabras clave: andlisis de parsimonia, distribucién geogrifica, especies endémicas, patrones biogeogréficos, sinapomorfias
geogrificas.
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ARGENTINE ANTS HIJACK AND WE PUSH BACK: IMMEDIATE
IMPACT OF INVASION CONTROL ON SEED REMOVAL AND
SCAVENGING

Tiago V. Fernandes **, Lina Pedraza ©*, Silvia Abril ©°, Tomer J. Czaczkes ©*

* University of Regensburg. Department of Zoology and Evolutionary Biology. ACE Lab.
Regensburg, Germany.
b University of Girona. Department of Environmental Sciences. Girona, Spain.

*Corresponding author email address: fernandes.tiagov@gmail.com

Abstract

Biological invasions are among the primary drivers of biodiversity loss globally, with invasive ants such as Linepithema
humile exerting profound impacts on native species and ecosystems. While the effects of invasive ants on native
biodiversity are well documented, their influence on ecosystem functioning and the effects of invasive control efforts on
these processes remain poorly understood. We investigated the impacts of L. humile on two key ecosystem processes, seed
removal and scavenging, and evaluated the immediate effects of invasive ant control on these functions.

Using a field manipulation experiment, we established 30 plots (10 x 10 m) in a Mediterranean area in Santa Cristina
d’Aro, Catalonia, divided into three treatments: uninvaded, invaded by L. humile, and invaded with L. humile subjected
to control using biodegradable hydrogel beads. In each plot, we quantified seed removal using four stations, each
containing 10 sunflower seeds, and scavenging using four stations with 2 g of dried Tenebrio molitor larvae. To prevent
vertebrate consumption, all stations were protected. The stations were left in the field for 24 hours, after which we
recorded the number of seeds removed and the mass of larvae consumed. Measurements were taken both before the
application of the hydrogel beads and 12 days after treatment.

Data processing is currently underway, but we expect that L. humile invasions will significantly disrupt seed removal and
scavenging activities, and that control efforts will lead to an initial acute decrease of these functions. This research provides
insights into the functional consequences of biological invasions and also presents the effectiveness of new methods for
controlling invasive ant populations.

Keywords: ecosystem processes, Formicidae, Invasive species management, Seed dispersal
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COMPUESTOS NATURALES PARA EL CONTROL DE HORMIGAS:
POTENCIAL Y LIMITACIONES

a,bx b

Ana Garcfa Manzanares , Crisanto Gémez®?, Silvia Abril ©* Eduard Monsonis ®, Mara Moreno Gémez
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" Henkel Ibérica S.A, Research and Development (R&D) Insect Control Department, Carrer Llacuna 22, 1-1, 08005 Barcelona, Spain.

*Corresponding author email address: ana.a.garcia@henkel.com

Resumen

El creciente interés por estrategias sostenibles en el control de plagas ha impulsado la investigacién en compuestos naturales
como alternativas a los insecticidas convencionales, incluidas aquellas dirigidas a especies de hormigas plaga con impacto
en entornos urbanos y agricolas. A pesar de sus ventajas potenciales como su menor toxicidad y el menor riesgo de
generacién de resistencias, a menudo se les atribuye una eficacia reducida. Ademds, no siempre se evaltan segin los
requisitos regulatorios y de modo de uso que condicionan su viabilidad como biocidas.

Este trabajo presenta ensayos de laboratorio contra hormigas disefiados con un enfoque de aplicabilidad préctica para
evaluar los efectos repelentes de los aceites esenciales (AEs) y los efectos letales de la tierra de diatomeas (TD). En ensayos
de eleccién realizados con hormigas del género Lasius, se evaluaron siete AEs al 0,5% en isopropanol, utilizando una dosis
comercialmente viable. Inmediatamente tras la aplicacién, todos mostraron una fuerte actividad repelente (70-100%),
excepto el aceite de algoddén (48%). La repelencia disminuyé significativamente en las primeras 24 horas y sélo los aceites
de naranja dulce, tomillo, Mentha piperita y lavanda mantuvieron moderada repelencia (61%, 58%, 46% y 38%,
respectivamente). Sélo los dos primeros conservaron efectos repelentes a las 48 horas (< 40%). La TD comercial Harris®
se aplicé segun recomendaciones del fabricante y se evalué mediante dos tipos de ensayo con hormigas del género
Tapinoma. En ensayos de contacto forzado, la mortalidad alcanzé el 98% en 24 horas. Sin embargo, como barrera (ensayos
de eleccién) la mortalidad fue del 15% a las 24 horas. Estos resultados permiten discutir tanto las ventajas como las
limitaciones de ambos compuestos en dosis y modos de aplicacién que se ajustan a un uso final de este tipo de productos
en contextos de control de plagas urbanas.

Palabras clave: aceites esenciales, biocidas naturales, control de plagas, hormigas, tierra de diatomeas
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CONTEXT-DEPENDENT AGGRESSION AND ECOLOGICAL
DOMINANCE IN A MEDITERRANEAN ANT COMMUNITY

Patricia Gonzilez Lleida ©©*, Daniel Altair Saureu Velasco 2, Ricardo Caliari Oliveira
Unidad de Zoologfa, Departamento de Biologia Animal, Biologfa Vegetal y Ecologfa, Universidad Auténoma de Barcelona.

*Corresponding author email address: patri.gon.lle@gmail.com

Abstract

Aggression plays a central role in structuring ecological communities, particularly in territorial and socially complex taxa
such as ants. Conflicts both within and between ant species are often resolved through overt aggression, leading to context-
dependent hierarchies based on behavioural, numerical, and ecological dominance. In this study, we investigated the
aggression dynamics and competitive interactions among three dominant ant species in a Mediterranean grassland:
Aphaenogaster senilis, Messor barbarus and Tapinoma darios.

By integrating laboratory behavioural assays with long-term field monitoring, we established dominance hierarchies to
assess their competitive ability. Our results revealed strong inter- and intraspecific variation across species, shaped by social
context and time of year. Intraspecific competition was a key driver of M. barbarus behaviour dominance, whereas A.
senilis was more influenced by interspecific interactions, being consistently submissive to both M. barbarus and T. darioi.
In contrast, 7. darioi showed low aggression in all contexts, but high nest takeover rates, suggesting ecological dominance
through spatial occupation rather than direct conflict. Field surveys over six months confirmed the dominance of these
three species, which accounted for over 83% of recorded nests, suggesting that these species coexist through a combination
of ecological dominance and modulation of aggressive interactions in a context dependent fashion.

While 4. senilis appeared numerically and behaviourally subordinate, both M. barbarus and T. darioi exhibited traits of
ecological codominance. Notably, 7. darioi—a supercolonial species—displayed traits commonly associated with invasive
ants, including polydomy, absence of intraspecific aggression, and space monopolization. These findings suggest that even
native species can function as “back-seat driver” invaders, gradually displacing others through non-aggressive mechanisms.
Therefore, long-term monitoring of 7. darioi, which is native to the Mediterranean but invasive elsewhere, is
recommended to better understand its potential for ecological disruption under ongoing environmental change.

Keywords: ant behaviour, dominance hierarchy, aggression, Mediterranean ecosystems
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DEPENDENCIA NEURONAL DEL COMPORTAMIENTO DE
LINEPITHEMA HUMILE EN FUNCION DE LA COMPLEJIDAD DEL
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*Corresponding author email address: isanv@unileon.es

Resumen

El comportamiento se considera uno de los fenotipos mds relevantes para la adaptacién rdpida al entorno, pero su
plasticidad puede implicar costes como el desarrollo neuronal. Asumimos que estos costes serfan tan elevados en especies
con alta tasa reproductora que conllevarian a la produccién de individuos con un comportamiento menos plistico o con
un comportamiento menos dependiente de su neuroanatomfa. Para comprobarlo, medimos los patrones de
comportamiento y la neuroanatomia en obreras de Linepithema humile de la misma edad. Analizamos el volumen de las
dreas funcionales cerebrales (neuropilos) y la abundancia de grupos sindpticos en los cdlices del cuerpo peduncular, drea
donde se produce el procesamiento de la informacién. Aunque L. humile se considera una especie monomorfica, el
tamano corporal condiciond los rasgos de comportamiento y los neuronales, determinando la eficiencia de los individuos
en la exploracién de entornos simples. El aumento de la complejidad ambiental puso de manifiesto la plasticidad de
comportamiento de las obreras de L. humile y, contrariamente a nuestras expectativas, su correlacién con los volimenes
de los neuropilos y las agrupaciones sindpticas. Nuestros resultados sefialan que la eficacia de la exploracién depende mds
del complejo central y de los cuerpos pedunculares (drea de procesamiento) que de los I6bulos épticos y olfativos (drea de
percepcion). La plasticidad del comportamiento en entornos complejos dependié de las conexiones sindpticas del drea de
procesamiento olfativo (dense lip), mientras que los individuos con mayor nimero de conexiones sindpticas en el 4rea de
procesamiento visual (collar) exploraban entornos complejos de forma menos eficiente. Nuestros resultados sugieren que
las diferencias de comportamiento que se correlacionan con los rasgos morfoldgicos (tamafio) podrian promover
mecanismos adaptativos en entornos simples, mientras que el comportamiento pldstico con base neuroldgica podria ser

necesario para adaptarse en entornos complejos en L. humile.

Palabras clave: especies exdticas invasoras, hormiga argentina, microglomérulos, Neuroetologia, volumetria
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EVALUATING COLOR PREFERENCES IN THREE ANT SPECIES:
ADAPTING EXPERIMENTAL METHODS TO THEIR BEHAVIOR

Alba Martinez Durdn ©©*, Ana Garcfa Manzanares &, Mara Moreno Gémez
Henkel Ibérica S.A, Research and Development (R&D) Insect Control Department, Carrer Llacuna 22, 1-1, 08005 Barcelona, Spain.

*Corresponding author email address: alba.martinez@henkel.com

Abstract

Bait stations are commonly used for ant pest control; however, several factors can influence their effectiveness. Among
these, the station color may affect the ant’s preference. In this study, we evaluated the color choice of three species —
Messor barbarus, Tetramorium semilaeve, and Pheidole pallidula — for traps of different colors (black, grey, white, red,
green, and transparent) through a series of screening trials.

Traps were arranged in a row inside each colony’s breeding box, with each trial replicated six times, rotating the trap
positions to control potential spatial effects. The methods were adapted to each species according to their behavior, with
adjustments made after preliminary observations. M. barbarus was tested using honey as bait, with consumption
measured by weight. For 7. semilaeve, visits were counted over one hour using a fly embedded in honey. In P. pallidula,
five flies were placed in each trap, and the number removed was recorded.

M. barbarus showed no preference regarding trap color, whereas 7. semilacve significantly avoided white traps compared
to the others. For P. pallidula, color preference varied depending on the analysis approach, ranging from no preference to
a tendency for white and transparent traps when certain behavioral interpretations were applied. However, trap position
had a significant influence on M. barbarus and T. semilaeve, and potentially also on P. pallidula depending on how the
data was interpreted.

These results emphasize the importance of tailoring methods to each species’ behavior and the need for trained teams to
ensure accurate conclusions.

Keywords: ant behavior, color preference, bait stations, screening test, experimental design.
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HACIA UNA CLASIFICACION ECOLOGICA DE LAS HORMIGAS
IBERICAS: UNA PROPUESTA PRELIMINAR
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Resumen

Las clasificaciones taxondmicas y funcionales de las hormigas han sido herramientas fundamentales para interpretar
patrones ecoldgicos, pero presentan limitaciones a la hora de capturar la identidad ecoldgica de las especies.

En este trabajo proponemos una clasificacién complementaria, basada en los hdbitats y otros atributos ecoldgicos, que
busca representar sus afinidades ecoldgicas y su potencial contribucién al funcionamiento del ecosistema. Esta propuesta
pretende ademds facilitar el uso de las hormigas como bioindicadores en estudios de biodiversidad, restauracién ecolégica
y cambio global.

La clasificacién que presentamos es de cardcter provisional, e incluye las hormigas de la peninsula ibérica e islas Baleares.
Se ha elaborado a partir de la experiencia de los autores y de una revisién preliminar de distintas fuentes de informacién
bibliogréfica. Las especies se han agrupado en ocho categorias principales, que a su vez presentan algunas subdivisiones.
Ademis de presentar esta propuesta inicial, aprovechamos este congreso para invitar a la comunidad mirmecoldgica ibérica
a colaborar en la revisién y mejora de esta clasificacién. Proponemos la creacién de un grupo de trabajo que consensue y
actualice las categorfas ecoldgicas propuestas, con el objetivo de alcanzar una herramienta comun, atil y funcional.

Palabras clave: bioindicadores, clasificacidn ecoldgica, hdbitat.
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THE EVOLUTION OF BROOD CANNIBALIZATION AS A
MECHANISM OF DEMOGRAPHIC CONTROL IN ANTS

Daniel Altair Saureu Velasco @ *, Patricia Gonzilez Lleida @, Ricardo Caliari Oliveira
Departament de Biologia Animal, Biologia Vegetal i Ecologia, Universitat Autdnoma de Barcelona, Bellaterra, Barcelona, Spain.
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Abstract

Ant societies exhibit a remarkable division of labour between reproductive queens and the mostly sterile worker caste.
However, because queens and workers are not clones, this specialization can create divergent evolutionary interests: the
optimal allocation of reproductive and non-reproductive castes may differ at the individual and group levels. This caste-
fate conflict has played a pivotal role in shaping the evolutionary history of ant societies. In several species, workers are at
an advantage when castes are determined by differential feeding. In other species, queens exert control over caste fate by
regulating the levels of juvenile hormone deposited in the eggs.

Here, we describe a novel mechanism by which workers reclaim control of caste fate by cannibalizing excess sexual brood.
This mechanism is especially relevant in polygynous species, where co-nesting queens might attempt to exploit an
unrelated worker force to rear a greater share of their sexual offspring. Through hormone treatments and behavioural
assays in two supercolonial ant species, Tapinoma darioi and Linepithema humile, we demonstrate that workers can detect
and eliminate surplus reproductive larvae before adult emergence. Furthermore, we show that the production of sexuals
and the extent of subsequent cannibalism depend on hormone treatment levels. Finally, a cross-fostering experiment
reveals that workers selectively cull unrelated sexual larvae at higher rates than their own sisters. Overall, our findings
illustrate how control over caste determination has shifted from queens to workers, culminating in a demographic
regulation mechanism mediated by worker-driven brood cannibalism that ensures colony-level optimization of caste
ratios.

Keywords: brood cannibalism, caste fate, social conflicts, evolution of sociality.
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EVOLUCION DE LA INVASION DE LA HORMIGA ARGENTINA EN
DONANA

EVOLUTION OF THE ARGENTINE ANT INVASION IN DONANA
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Resumen

La hormiga argentina, Linephitema humile, es una especie invasora en Europa, conocida por sus impactos negativos en los
ecosistemas. En particular, en la Reserva Bioldgica de Dofiana se ha observado que afecta, no sélo la desaparicién de las
especies de hormigas nativas, sino también a los vertebrados, o a funciones del ecosistema, como los ciclos de nutrientes.
Estudios anteriores describen cémo fue introducida en Dofiana y los factores que afectan a su expansion a los hdbitats
naturales. Los cambios en las condiciones climdticas, en particular el aumento de la temperatura durante la dltima década,
podrian estar afectando dicha expansién, ya que la hormiga argentina no es una especie termofila.

En este trabajo describimos la distribucién temporal y espacial de la invasién de la hormiga argentina en Dofiana, utilizando
datos de seguimiento de mds de 20 afios (desde 2004, ICTS-RBD). Se determinan cudles han sido los afios de mayor
expansion y abundancia; se identifican las variables que podrian estar potenciando o limitando la expansion de la hormiga
argentina en Dofiana; y se realiza una estima predictiva de su evolucién temporal en el futuro en el parque. Los datos
indican que se estd produciendo un receso dela invasién, probablemente debido al incremento de la temperatura a lo largo
de los tltimos afios. Esta informacién serd muy interesante para el desarrollo potencial de un plan de manejo enfocado
hacia el control de dicha especie invasora.

Palabras clave: cambio climdtico, Dofiana, Linepithema humile, supercolonia principal.
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SPATIAL AND SEASONAL VARIABILITY IN ANT COMMUNITY
RESPONSES TO FIRE IN MEDITERRANEAN PINE ECOSYSTEMS

VARIABILIDAD ESPACIAL Y ESTACIONAL EN LAS RESPUESTAS
DE LAS COMUNIDADES DE HORMIGAS AL FUEGO EN
ECOSISTEMAS DE PINAR MEDITERRANEOS
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Abstract

Wildfires are common disturbances in Mediterranean forests and can significantly alter animal community structures,
including those of ants. While some fire-specialist species may benefit from post-fire conditions, ant community responses
are often context-dependent, varying with time since fire, vegetation structure, and ecological conditions.

In this study, we assessed the responses of ant communities in three Mediterranean pine forests four years after crown
wildfires. Using pitfall traps, we compared ant communities between burned and unburned areas within each site.

Our results did not differ significantly in total worker occurrence, species richness, and diversity between burned and
unburned areas. However, we detected a significant interaction between fire and seasonality: fire reduced the seasonal
increase in evenness observed in late spring and summer. This suggests that fire promoted the dominance of a few
thermophilus, opportunistic species, better adapted to the open environments typical of burned areas. Additionally, we
found that community composition was significantly altered by fire, even four years post-disturbance. Although the
percentage of variation explained by fire was small (1.78%), the significance of the results indicates a consistent and non-
random response pattern of ant communities to fire. In particular, Cataglyphis iberica showed increased occurrence in
burned areas, suggesting a fire-favored response, whereas Pheidole pallidula declined in these same areas. These results
highlight that fire effects on ant communities, while consistent in some patterns, are highly context-dependent.

Our results demonstrate that wildfires have subtle yet consistent selective effects on ant communities, shaped by species-
specific traits and seasonal dynamics. These effects seem to persist for several years following the disturbance despite
explaining only a small portion of community variation.

Keywords: ant community, taxonomic diversity, taxonomic composition, wildfire.
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“CAFETERIA EXPERIMENTS” TO STUDY ANTS AS BIOCONTROL
AGENTS IN SUPER INTENSIVE OLIVE GROVES
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Abstract

Ants contribute to pest control in agroecosystems. In olive groves, the olive fruit fly Bactrocera oleae (Rossi) is a major pest
and overwinters in the soil as pupae. To understand the potential of ants as bio-controllers of Bactrocera oleae and to study
if a pollinator seed mixture could increase its potential, we performed a “cafeteria experiment” (observation protocol), in
super intensive olive groves in south Portugal. Interactions were observed and ants’ behavior was registered.

We distributed 8 groups of ten pupae in two distinct areas (control and sowed plots with different plant families) for one
hour, with a total of 160 pupae display. Interactions were classified in four different types: antennation, bite, moving and
removing. During “cafeteria experiments” we identified nine ant species in the observation protocol area.

Eight species interacted with the pupae. Pupae removal was performed by 67% of the ant species previously detected.
Pupae removal was higher in the sowed plot, and this practice slightly increased the predation potential of the ant
community towards the B. oleae pupae. Seed mixtures that increase Fabaceae herbaceous cover, can benefit ant
communities and amplify B. oleae pest control by ants in super intensive olive groves.

Keywords: Bactrocera oleae, herbaceous seed mixture, pest control, predation.
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ANT HUNTERS: LA CIUDADANIA ALA CAZADELA
BIODIVERSIDAD DE HORMIGAS

ANT HUNTERS: CITIZEN SCIENCE IN THE HUNT FOR ANT
BIODIVERSITY
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Resumen

Ant Hunters es un proyecto de ciencia ciudadana liderado por el Grupo de Ecologfa de Hormigas de la Estacién Bioldgica
de Dofiana (EBD - CSIC). Este proyecto invita tanto a la ciudadania en general como a docentes a contribuir al estudio de
la biodiversidad de hormigas en su entorno local, abarcando varios paises participantes.

El método de muestreo es sencillo. Los participantes reciben un kit de muestreo AntHunters que contiene todo lo
necesario para colocar cebos de agua azucarada, atraer, observar y recolectar las especies de hormigas locales, ademds de un
sobre prefranqueado para el envio de las muestras. Existen dos vias de participacion: los ciudadanos en general muestrean
un 4rea urbana y otra natural, mientras que los docentes pueden emplear la actividad como una experiencia préctica de
aprendizaje para sus estudiantes, realizando muestreos cerca de la escuela o instituto.

Los datos y las muestras recolectadas a través de Ant Hunters permitirin abordar diversas lineas de investigacién: 1) el
estudio de la ecologia de comunidades de hormigas, analizando la coexistencia e interacciones entre especies; 2) la
generacién de barcodes COI para la identificacién molecular de especies y el andlisis filogeogrifico; 3) la investigacion del
microbioma de las hormigas; y 4) la deteccidon temprana de especies exdticas invasoras, aspecto crucial para la conservacién

de la biodiversidad local.

Palabras clave: barcode, biodiversidad, ciencia ciudadana, microbioma.
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ANT HUNTERS
La ciudadania a la caza de la biodiversidad de hormigas

Daniel Sanchez-Garcia"", Ahmed Taheri2, Xim Cerda' y Elena Angulo
1 Estacion Bioldgica de Doniana. Avenida Américo Vespucio, 26, 41092 Sevilla (Espaiia). *danielsangarci@gmail.com
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Ant Hunters es un proyecto de ciencia ciudadana coordinado por investigadores del Grupo de Ecologia
de Hormigas de la Estacion Bioldgica de Dofana (EBD - CSIC). Su objetivo es invitar a ciudadanos,
profesores y alumnos a convertirse en investigadores y explorar la biodiversidad de las hormigas en su
entorno, utilizando una metodologia de muestreo sencilla con cebos de agua con aztcar.

,A

Q Protocolo de muestreo @ El éxito de Ant Hunters
Para garantizar la utilidad y comparabilidad de los datos, Ant Hunters 2025 se ha realizado en Espafia y Marruecos, contando con 93
el proyecto Ant Hunters ofrece dos protocolos de participantes en la version PRO y 51 en la versidn K105, demostrando un gran interés
muestreo estandarizados y faciles de seguir, adaptados a y compromiso ciudadano por la ciencia. En total, se han muestreado 231 puntos,
dos formas de participacion: cubriendo gran parte de la Peninsula Ibérica y areas del noroeste Africano.

Ant Hunters Kit PRO (para ciudadanos)

o » u% g w0 8 o Ss
cebos cebos

13% ! 8%

\
N\
N
i

NGmero de cebos y porcentaje de presencia / ausencia de hormigas

. Impacto en la ciudadania e interés cientifico del proyecto ;

Ant Hunters permite a los participantes aprender sobre la biologia y diversidad de las
hormigas, fomentando su interés por la ciencia y la conservacion. Ademds, aporta a los
investigadores datos y muestras para estudiar su distribucion, interacciones,
microbiologia y genética de las hormigas.
https://anthunters.github.io/
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POLIGINIA FACULTATIVA DE MESSOR BARBARUS EN
LABORATORIO

FACULTATIVE POLYGYNY OF MESSOR BARBARUS IN THE
LABORATORY

Alicia Montdvez Pérez *, Alba Martinez Durdn @, Ana Garcia Manzanares (2, Mara Moreno Gémez
Henkel Ibérica S.A, Research and Development (R&D) Insect Control Department, Carrer Llacuna 22, 1-1, 08005 Barcelona, Spain.

*Corresponding author email address: alicia.montavez@henkel.com

Resumen

La poliginia facultativa es una estrategia reproductiva en la que una especie puede formar colonias con una o varias reinas
segtin factores como la disponibilidad de recursos, la densidad poblacional o las condiciones ambientales. Esta organizacién
ofrece beneficios directos, como una mayor probabilidad de supervivencia o una reduccién del riesgo asociado a la
fundacién solitaria, asi como beneficios indirectos al favorecer el éxito reproductivo de reinas emparentadas. En Messor
barbarus,la poliginia facultativa ha sido puntualmente observada en condiciones de laboratorio y en fases iniciales del ciclo
colonial. Sin embargo, con el tiempo, se observa una reduccién en el nimero de reinas, ya sea por competencia
intraespecifica o agresién entre ellas, lo que finalmente conduce al establecimiento de una estructura monoginica.

Este estudio compara dos colonias de M. barbarus fundadas en octubre de 2023 bajo condiciones controladas (£26 °C'y
170 % HR). Se recolectaron cinco reinas salvajes: cuatro fueron agrupadas para formar una colonia mediante pleometrosis,
y una fue ubicada sola, generando una colonia por fundacién haplometrética. En febrero de 2025, la colonia monoginica
colapsé sin llegar a los 30 individuos, mientras que la colonia poliginica superaba las 100 obreras en marzo. Durante los
meses de marzo a junio —periodo caracterizado por un aumento estacional en la actividad reproductiva—, se realizaron
conteos quincenales en la colonia poliginica, que mostré un crecimiento sostenido hasta superar los 600 individuos. Estos
resultados indican que, en determinadas condiciones, M. barbarus puede mantener una estructura poliginica estable y
cooperativa a largo plazo, sin recurrir a la eliminacién de reinas.

El presente trabajo aporta evidencia empirica sobre la flexibilidad social de esta especie y sugiere que la poliginia facultativa
podria estar asociada a una mayor resiliencia y capacidad de crecimiento, sentando las bases para futuras investigaciones
sobre sus mecanismos ecoldgicos y evolutivos.

Palabras clave: colonia, hormigas, Messor barbarus, poliginia facultativa, reinas.
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Introduccion

La poliginia facultativa es una estrategia reproductiva en la que Messor barbarus

una especie (Fuede formar colonias con una o varias reinas
e:

en funcién *  Especie recolectora de semillas.

N * * Colonias monoifnicas.
. Dlqumbxhdad d'e recursos. * La poliginia se ha observado en
* Densidad poblacional. condiciones de laboratorio.

* Condiciones ambientales.

SN

Los beneficios de esta estrategia son:

* Mayor probabilidad de supervivencia. Objetivo: Comparacién de la estabilidad y el crecimiento de dos colonias de

. Rej'uccién ddl-fissoorasociadorala findadsa:solitaria. M. barbarus creadas al mismo tiempo, una monoginica (haplometrosis) y

*  Favorecimiento del éxito reproductivo. otra poliginica (pleometrosis) bajo condiciones de laboratorio.

Metodologia
Estudio realizado bajo condiciones controladas en laboratorio (+26 °C y +70 % HR).
O
Recoleccién en campo 5 Fundacién colonias 1° huevos T Conted attcacal seacieh meiane 3
reinas (Palau-solita i monoginica (1 reina) en ambas A g fot P P s ‘dl
Plegamans, Barcelona) y poliginica (4 reinas) colonias P otogratias ; -
———— | it
Resultados
Desarrollo de ambas colonias
800
Conteo quincenal de - —

“ marzo a junio )

80 600

5

Y 400

=]

2 -

g _-

5 200 > Colapso colonia Colonia monoginica Colonia poliginica

- monogfnica

0 / ‘ e s e Teeh0 Lacol?rﬁfimonog(niucohpséh—aslanoySmesesdesu

X stabl La colonia poliginica era 16 veces mayor en
oct-23 ene-24 abr-24 jul-24 nov-24 feb-25 may-25 este punto, y continua su crecimiento actualmente
«Colonia poligfnica «Colonia monoginica
Conclusion

Estos resultados muestran que, bajo determinadas condiciones de laboratorio, M. barbarus puede mantener una estructura poligl’nica sin recurrir a la
eliminacién de reinas, como lo demuestra la colonia poliginica que se mantuvo en crecimiento durante 1 ano y 9 meses. En contraste, la colonia
monoginica colapsé, probablemente debido a condiciones internas subéptimas, lo cual resulta llamativo considerando que esta especie suele prosperar
en estructuras monogfnicas. Aunque el ntimero de colonias evaluadas es limitado, esta observacién sugiere que la presencia de multiples reinas podria
estar asociada a una mayor estabiciidad demogrifica en condiciones controladas, lo que plantea interrogantes relevantes sobre la flexibilidad social de la
especie y destaca la necesidad de estudios adicionales con un diseno experimental mas amplio
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UNRAVELLING THE TRANSCRIPTOMIC RESPONSE TO JUVENILE
HORMONE IN THE ARGENTINE ANT: INSIGHTS INTO CASTE-
FATE CONFLICT
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*Corresponding author email address: daniel.saureu@uab.cat

Abstract

Caste development in insect societies—such as those of ants, bees, and wasps—is typically regulated through differential
feeding. In several ant species, however, caste fate was shown to be partly determined by mother queens, as they can
upregulate their juvenile hormone titres deposited into their eggs, causing more of their female offspring to become
queens. Here, we investigated the evolutionary basis of maternal caste-fate control in the Argentine ant, Linepithema
humile, and explored whether it arises from conflict among co-nesting breeding queens, each seeking a fitness advantage
by producing more queens. We also examined the genetic mechanisms of maternal control using hormone treatments and
state-of-the-art transcriptome analyses of eggs destined to become queens versus workers.

The Argentine ant serves as an excellent model for studying caste-fate conflict because workers eliminate up to 90 % of
newly produced queens soon after emergence. Our results reveal that several genes and gene pathways are significantly
enriched in response to juvenile hormone analog treatment during early egg development, indicating that queens can
indeed influence the caste fate of their offspring by varying the levels of juvenile hormone deposited into their eggs.

Keywords: caste-fate conflict, juvenile hormone, caste determination, transcriptomics.
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Unravelling the transcriptomic response to Juvenile Hormone in the
Argentine ant UAB
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Insights into caste fate conflict
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Background

« Ant supercolonies exhibit high individual densities and exceptionally low relatedness, which drive intense reproductive conflict (1,2).
+ Individual queens gain direct fitness benefits by producing reproductive offspring over brood from unrelated queens (3).
+ Research has found that juvenile hormone (JH) titre on brood determines caste fate of developing individuals in some ant species (4,5).

+ We propose this mechanism as a strategy used by queens in supercolonies to allocate reproductive resources to their own brood.

Methodology
) nf-core =
[10 pg/pL] Methoprene + Acetone control )—l H'S::;;mo rnaseq
b N=9
: NI edgeR
Topical application I 5 eggs were pooled
of 1 L of sol [0.1 ug/pL] Precocene + Acetone control per sample 10 days topGO
to queens after treatment e con
Results
Precocene - Control ]

- I l I Methoprene

Precocene

Figure 1: Volcano plots
depicting differential

gene expression 1 1 1 1 1 1
between treatments and 2 "’._"lj’ T oy LY O L | L7 TS e e s
controls. Significant £ —T

genes are shown in red g

GO categories

(JlogfFC| > 2 and p-value
< 0.05). A total of 258
genes are differentially
expressed in Precocene
and 530 in Methoprene.

- 8lological Process
8 6 4 2 0-2-4-6-8 Cellular Component

[ | Molecular Function

Y e e g

Figure 2: Heatmap displaying the 100 most overexpressed genes and
their associated gene ontology (GO) terms. Several clusters of genes
appear to be co-expressed.

log, fold change
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Methoprene - Control Candidate GO terms for workers
[ 0 ¢ Hlanerneursl development
H
§ g @ 0=
g —
- E—

Biological process

+ Ovary and  spermatheca
development

+ Wing and ocelli development Scprencid bosyninen: process.

+ Increased lipid metabolism

T
Enrichment —log,(KS)

Figure 3: Identification of the most enriched GO terms in each treatment (KS < 0.05). These results can be compared to candidate GO terms expected to
be overexpressed in distinct morphological ant castes based on previous literature (5).

Discussion Conclusion

« The specialized role of JH in a highly eusocial organism such as Linepithema humile
highlights the co-option of specific regulatory mechanisms during the evolution of
sociality, contributing to the remarkable success of social insects.

Co-nesting L. humile queens compete
for higher reproductive output by
controlling brood caste via JH titre
changes.

« Focusing our study on eggs may have limited our ability to detect highly canalized P’
pathways involved in caste differentiation. However, this methodology allows us to w
confirm that our results are due to queen control of caste fate rather than secondary [ f
influences from workers. 3
[1] Giraud et al., (2002). of : the ants of southern Europe. £ of the National Academy of Sciences, 99(9), 6075-6079. L oe
[2] Helanters et al., (2023). P among queens in ant societies with multiple queens. Behavioral Ecology, 34(3), 340-345. N
[3] Beekman & Oldroyd, (2019). Conflict and major transitions—why we need true queens. Current opinion in insect science, 34, 73-79. R sve %j pots
[4] de Menten et al., (2005). Dual mechanism of queen influence over sex ratio in the ant Pheidole pallidula. Ecology and 58, 527-533. : >
[5] Li et al., (2024). Juvenile as a key regl for ic caste diffe in ants. P of the National Academy of Sciences, 121(46), e2406999121. Ant images by Alex Wild
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MODELANDO EL NICHO DE LAS HORMIGAS IBERICAS: ;:POR
DONDE EMPEZAR A BUSCARLAS CUANDO APENAS LAS
CONOCEMOS?
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* Universidad Auténoma de Madrid (UAM)
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¢ Universidad Auténoma de Madrid (UAM), Grupo de Ecologfa Terrestre

*Corresponding author email address: sonikaleconte@gmail.com

Resumen

Los modelos de nicho se han utilizado ampliamente para comprender las distribuciones geogrificas actuales y los rangos
potenciales de varias especies pertenecientes a varios taxones. Sin embargo, estos modelos adolecen de un conocido sesgo
en la actividad investigadora, que dedica menos esfuerzos a los invertebrados a pesar de su reconocida importancia y su
proporcién en la biomasa de los ecosistemas terrestres. La peninsula ibérica alberga cerca del 50% de las especies de
hormigas europeas, pero otros taxones de artrépodos tradicionalmente han despertado mds interés entre los investigadores
y el publico en general. Las hormigas (Formicidae) son relativamente poco conocidas, a excepcién de las plagas y especies
invasoras. Este trabajo aplica tres métodos de modelizacion (GAP analysis, modelos generalizados y el algoritmo MaxEnt)
para cartografiar el nicho de seis especies de hormigas con una resolucién espacial de 1km?. El conjunto de especies posee
diferentes caracteristicas ecoldgicas y disponibilidad de datos, aunque comparten escasez de informacién previa. Ademis,
se pretendié identificar los principales impulsores de su distribucién en la peninsula, algo que puede ser muy variable entre
especies. Para ello, esbozamos un enfoque para detectar subconjuntos de predictores relevantes. El rendimiento del modelo
se evalué mediante las métricas AUC y BIC, y mediante una validacién cruzada espacial para tener en cuenta la correlacién
espacial. Los resultados preliminares subrayan la utilidad de estas técnicas para identificar determinantes de nicho, revelar
patrones biogeogrificos subyacentes y guiar los futuros esfuerzos de muestreo para completar nuestro conocimiento sobre
la distribucién de estos artrépodos.

Palabras clave: cartografia predictiva, distribucion potencial, modelado de nicho.
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iNTRODUCCION Y OBJETivVOS

Las bases de datos de especies con informacion georreferenciada son
progresivamente mas completas, lo que nos permite abordar brechas
existentes en nuestro conocimiento sobre la corologia de las especies.

Concretamente, los formicidos son una familia de insectos cuyo papel en los
ecosistemas tiene gran relevancia, pero relativamente poco estudiadas

frente a otros grupos de artropodos.

Aqui se ha utilizado una base de datos 3
basada en Global Ant Biodiversity (GABI), -
que contiene informacién de presencias
de formicidos en Espaiia, Portugal y el
Principado de Andorra. aieny

En este trabajo se ponen a prueba varias

metodologias para generar mapas de X oo 0
distribucion potencial de 3 especies de o
hormiga de la peninsula ibérica: oo o

1 GAP analysis (andlisis de brechas)
2 Modelos de maxima entropia (Maxent)
3 Modelos GLM
4 Modelos GAM

MATERIAL Y METODOS
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RESULTADOS

o (5 R
Temnothorax Crematogaster Gonioma
unifasciatus scutellaris blanci

vEo

> -
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Figura 2: Mapas resultantes del GAP analysis para T. unifasciatus (A), C. scutellaris (B) y G. blanci (C).
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Figura 3: Mapas de distribucion potencial generados por Maxent para T. unifasciatus (A), (AUC = 0,818);
C. scutellaris (B), (AUC = 0,727); G. blanci (C), (AUC = 0,905).
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Figura 4: Mapas obtenidos de los modelos GLM para T. unifasciatus (A), (AUC = 0,8137); C. scutellaris (8) ,
(AUC = 0,6746); G. blanci (C), (AUC = 0,6901).
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Figura 5: Mapas obtenidos de los modelos GAM para T. unifasciatus (A), (AUC = 0,8016); C. scutellaris (B),
(AUC = 0,6989); G. blanci (C), (AUC = 0,7116).

Ecorregiones con Probabilidad de I -
presencia potencial presencia

0 05 1

CONCLUSIONES

Los resultados
1 constituyen una base
para la mejora de las
metodologias de
modelado de nicho potencial.

Propuesta de nuevas zonas a prospectar con la
2 consiguiente oportunidad de validacion y mejora
de los modelos empleados.

3 Aumento del conocimiento sobre la corologia
de los formicidos y posibles aplicaciones en
materia de conservacion.
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STABILITY IN ANT ASSEMBLAGES: A TEN-YEAR STORY IN
MEDITERRANEAN GRASSLANDS ALONG AN ALTITUDINAL
GRADIENT

ESTABILIDAD EN LOS ENSAMBLAJES DE HORMIGAS: UNA
HISTORIA DE DIEZ ANOS EN PASTIZALES MEDITERRANEOS A LO
LARGO DE UN GRADIENTE ALTITUDINAL

Sebastidn E. Lépez-Pérez**, Andrea Sinchez Pozo?, Mariola Silvestre Granda ©<, Javier Seoane Pinilla ©*",

Francisco M. Azcdrate %"

 Terrestrial Ecology Group, Department of Ecology, Universidad Auténoma de Madrid, Madrid, Darwin 2, 28049 Madrid.
b Centro de Investigacion en Biodiversidad y Cambio Global (CIBC-UAM), Universidad Auténoma de Madrid, Darwin 2, 28049 Madrid.
¢ Laboratory of Applied Entomology for Human and Plant Health. Venter for biological Research Margarita Salas (CIB, CSIC). 28040 Madrid,
Spain.

*Corresponding author email address: sebastiane.lopez@estudiante.uam.es

Abstract

Elevational gradients offer a powerful framework to assess how environmental conditions shape community composition.
However, understanding whether these spatial patterns persist through time remains largely unexplored, particularly
under ongoing climate change. This study analyzes interannual variations in the taxonomic composition of grassland ant
assemblages in the Sierra de Guadarrama (Spain) between 2014 and 2023, a period marked by rising temperatures, to
evaluate the temporal stability of spatial community structures.

Ants were sampled annually in July at six localities distributed along a 1,667 m elevational gradient using pitfall traps. All
specimens were identified, and two different data matrices were generated: one based on presence/absence and another
on relative abundances (i.e., the proportion of traps where each species was detected per site). Using Jaccard and Bray-
Curtis dissimilarities, we performed Principal Coordinates Analyses (PCoA) and applied PERMANOVA models (split-
plot design) to test the effects of year and elevation on community composition.

Our results reveal strong and persistent spatial structuring of ant communities along the elevational gradient. While
interannual variation in taxonomic composition was detected, no clear directional trend was observed over time. These
preliminary results suggest that these communities are relatively stable and may be buffered against climatic shifts by
factors such as underground nesting. Consequently, any changes, when they occur, are likely to be gradual and might be
reflective of deeper, more irreversible modifications in ecosystem functioning.

Keywords: ants, elevational gradient, taxonomic composition, temporal variation.
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m m@m@ Unraveling how biodiversity patterns vary across space and time is essential in the current context of cl-mofa chunge While elevational gradients have long been used to
. study the spatial of biological ities, there remains a signifi gap in long-t id g the persi or shifts of these patterns over time.

Previous studies in the Sierra de Guadarrama (Madrid, Spain) have reported a mid-elevation

In this sense, Mediterranean mountain systems provide valuable settings for such studies, owing to peak in ant diversity. However, the long-term stability of this pattern remains largely unexplored.
their p d | gradi and strong | variability. Within these Y
ants (Formicidae) emerge as an excellent model organism, not only due to their taxonomic and To address this knowledge gap, this study analyzes the i ition of grassland ant
blies b
functional diversity, but also because of the critical ecological roles they play and their high ity 2014 and 2023, a period of rising temperatures. C""d“C"’d along the same
to environmental change. elevational gradient as previous research, this study aims to increase our understanding of the
p poral dy of Medi Y and how they respond to

ongoing environmental change.
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Mdlaga (Esparial)







XVIII Congreso Internacional de Mirmecologia

Taxomara 2024 — Milaga

Mientras que el ndmero anterior de Iberomyrmex recogié las charlas del Taxomara de 2024 celebrado en Milaga, el presente

volumen se centra en otros contenidos que pasamos a detallar en este volumen.

Institucién

COMITE CIENTIFICO
° Joaquin L. Reyes Lopez
° Gema Trigos Peral
° Alba Lazaro Gonzalez
° José Manuel Vidal Cordero

Universidad de Cordoba

Museum and Institute of Zoology of Warsaw,
Polonia

Estacion Biologica de Dofiana, EBD-CSIC
Estacion Biologica de Dofiana, EBD-CSIC

Institucién

COMITE ORGANIZADOR
° Natalia Arnedo
° Santiago Gomez Bejarano
° José Manuel Vidal Cordero
° Salvador Arijo Andrade
) Sergio Ibarra Mellado

Asociacion Ibérica de Mirmecologia
Asociacion Ibérica de Mirmecologia
Estacion Biologica de Dofiana, EBD-CSIC
Universidad de Malaga

Asociacion Ibérica de Mirmecologia

Cartel del congreso
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LISTA DE ESPECIES MONTES DE

MALAGA

~
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Aphaenogaster gibbosa
Aphaenogaster iberica

Camponotus cruentatus
Camponotus foreli
Camponotus lateralis
Camponotus piceus
Camponotus pilicornis
Camponotus sylvaticus
Cataglyphis iberica

Crematogaster auberti

. Crematogaster scuttellaris

Goniomma kugleri
Iberoformica subrufa
Lasius lasioides
Messor barbarus
Messor bouvieri
Messor capitatus
Messor ibericus
Pheidole pallidula
Plagiolepis pygmaea

. Plagiolepis schmitzii

. Solenopsis sp.

. Tapinoma gr. nigerrimum

. Tetramorium gr. caespitum

. Tetramorium semilaeve

Iberomyrmex - 2025 | Taxomara 2024

LISTA DE ESPECIES MALAGA

CIUDAD
1. Aphaenogaster senilis
2. Brachymyrmex

patagonicus

3. Camponotus barbaricus
4. Crematogaster auberti
5. Crematogaster scutellaris
6. Lasius grandis
7. Linepithema humile
8. Messor barbarus
9. Paratrechina longicornis
10. Pheidole indica
11. Pheidole pallidula
12. Tapinoma gr. nigerrimum
13. Tetramorium cardarium
14. Tetramorium immigrans
15. Trichomyrmex destructor
16. Wasmannia auropunctata
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FOTO DE GRUPO - TAXOMARA 2024 Milaga

Foto de grupo de la excursién a los Montes de Mdlaga, Taxomara 2024, Mélaga
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XVII Congreso Internacional de Mirmecologia

Taxomara 2023 — Beja, Portugal

Mientras que el ndmero anterior de Iberomyrmex recogi6 las charlas del Taxomara de 2023 celebrado en Beja, el presente volumen se
centra en otros contenidos que no se publicaron en aquel momento.

COMITE ORGANIZADOR y N

CIENTIFICO nstitucion
. Maria Isabel Patanita Instituto Politécnico de Beja, Portugal
. Amarildo Mendes Instituto Politécnico de Beja, Portugal

Excursién por el Parque Natural do Vale do Guadiana, Azenhas do Guadiana

SUBFAMILIA LISTA DE ESPECIES, 29/06/2023

Dolichoderinae Tapinoma gr. nigerrimum

Formicinae Camponotus foreli
Camponotus lateralis
Camponotus pilicornis
Cataglyphis hispanica
Cataglyphis iberica
Iberoformica subrufa

Lasius grandis

© o NS AW N~

Plagiolepis pygmaea

~
S

Plagiolepis schmitzii

~
~

Myrmicinae . Aphaenogaster gibbosa

~
N

Aphaenogaster senilis

~
“w

Crematogaster auberti

~
haN

Crematogaster scutellaris

~
“

Crematogaster sordidula

~
IS

Messor barbarus
Pheidole pallidula

~ ~
S N

Temnotorax racovitzaii

~
A}

Tetramorium forte
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S

. Tetramorium gr. caespitum

)
~

. Tetramorium semilaeve
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FOTO DE GRUPO - TAXOMARA 2024 Beja, Portugal

Foto de grupo de la excursién en Taxomara 2023, Beja, Portugal
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XIX Congreso Internacional de Mirmecologia

Taxomara 2021 — Virtual

Mientras que el ndmero 12 de Iberomyrmex recogid las charlas del Taxomara de 2021 celebrado de forma virtual, el presente
volumen se centra en otros contenidos que no se publicaron de aquel Taxomara.

COMITE CIENTIFICO Institucién

. Alberto Tinaut Ranera Universidad de Granada

. Soledad Carpintero Ortega Universidad de Cérdoba

. Ahmed Taheri Université Chouaib Doukkali, Marruecos

. Amonio David Cuesta Segura Investigador independiente

. Gema Trigos-Peral Museum and Institute of Zoology of Warsaw, Polonia
. Maria Isabel Patanita Instituto Politécnico de Beja, Portugal

. Francisco Jiménez Carmona Universidad de Cérdoba

. Daniel Sanchez-Garcia Museum and Institute of Zoology of Warsaw, Polonia

COMITE ORGANIZADOR Institucion : -
https://taxomaravirtual2021.mirmiberica.org/
. Gema Trigos-Peral Museum and Institute of Zoology of Warsaw, Polonia
. Amonio David Cuesta Segura Investigador independiente
. Daniel Sanchez-Garcia Museum and Institute of Zoology of Warsaw, Polonia
. Rubén Argiieso Vazquez Investigador independiente

Web del Taxomara virtual
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