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Abstract
Background

Advances in technology have increased the publication of biological data, while
simultaneously driving the exponential growth in scattered taxonomy, distributional,
genetic, and ecological data. Because databases often use different formats,
architectures, and standards, data remains fragmented and difficult to integrate, hindering
biodiversity research and complicating decision-making for policymakers and
governmental agencies. This challenge is especially critical in vulnerable ecosystems
such as small and medium-sized islands, which frequently serve as biodiversity hotspots
and are subject to intense anthropogenic pressures. The Balearic Islands are a prime
example of this situation. Thus, to improve our understanding of the Balearic biodiversity,
we developed Balearica.

New information

Balearica is a new biodiversity platform designed to consolidate, standardize, and
visualize taxonomic, ecological, and genetic information for taxa occurring in the Balearic
archipelago. Balearica is built upon BiOS, a modular architecture specifically designed
for biodiversity data management, and its taxonomic backbone is validated against
Catalogue of Life and structured across ten hierarchical levels. Balearica integrates
occurrence from public repositories, literature, and field observations, covering both
terrestrial and marine environments with spatial resolution from archipelago to town level.
Moreover, it reports the degree of establishment, habitat, ecological system, conservation
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status, and legal protection information. Finally, Balearica aggregates molecular
metadata from NCBI-GenBank and BOLD System.

According to estimates provided by regional taxonomic experts, the total number of
eukaryotic species occurring in the Balearic Islands ranges between approximately
17,000 and 25,000. The platform currently spans over 16,000 species, already covering a
substantial proportion of the archipelago's known eukaryotic biodiversity. As new
taxonomic and distributional data become available, this coverage will continue to
increase. Balearica aims to provide an evolving and interoperable infrastructure for
biodiversity research, decision-making, and monitoring across spatial, temporal, and
taxonomic scales.
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Introduction

The virtual publication of biological data is growing exponentially, driven primarily by
technological advances that facilitate the rapid generation of new taxonomic,
distributional, genetic, and ecological information (Misra et al. 2019, Feng et al. 2022).
The increasing need to share diverse biological data with the scientific community has
determined the development of specialized databases, including the Global Biodiversity
Information Facility (GBIF.org 2025), the Catalogue of Life (Banki et al. 2025), the
Barcode of Life Data System (Ratnasingham et al. 2024), and BiOS (Roldan et al. 2026
). These platforms enhance data accessibility and interoperability (Zhao and Xiao 2016,
Feng etal. 2022, Ma et al. 2022), thereby accelerating scientific discovery and advancing
our understanding of biodiversity and environmental systems. However, their rapid
proliferation has also created important challenges related to data dispersion and
standardization. Developed under different conceptual frameworks and architectures,
these resources often contain heterogeneous data types and adopt distinct perspectives
(e.g., molecular vs morphological taxonomy), making the integration of information across
platforms difficult.

Data dispersion refers to the fragmentation of biodiversity information across multiple
sources, leading to redundant or incomplete records that hinder efficient data retrieval
and synthesis. Poor standardization, including inconsistencies in taxonomic
nomenclature (Leone et al. 2026, Richard-Bollans et al. 2026), heterogeneous
geographic coordinate systems, and the lack of standardized names for genetic markers (
Fujiyoshi et al. 2021, Gonzalez-Miguéns et al. 2025), further limits the integration of
biodiversity data from different sources (Lenters et al. 2021, Feng et al. 2022, Grenié et al.
2022). Together, these challenges hinder the implementation of the FAIR data principles
(Findable, Accessible, Interoperable, and Reusable) and slow both biodiversity research



and the effective use of biodiversity information in conservation and environmental
decision-making.

Among the ecosystems most threatened and particularly vulnerable to human-induced
changes are medium- to small-sized islands (Vogiatzakis et al. 2023). These systems are
of particular ecological and evolutionary interest, as they host distinctive ecosystems and
often exhibit high species richness, including many endemic taxa (Whittaker et al. 2017
). However, the limited land area often results in intensified human activities, posing
challenges for spatial planning in balancing natural conservation with human
development. The Balearic Islands are emblematic examples of these ecosystems and
are recognized as a key biodiversity hotspot in the Mediterranean Sea (Lozano et al.
2000, Pons and del Valle 2020, Guardiola and Saez 2023). At the same time, they are
subject to intense human pressures and are disproportionately vulnerable to threats such
as habitat loss, invasive species, and climate change (Taylor and Kumar 2016, Cartwright
2019, Fernandez-Palacios et al. 2021, Macinnis-Ng et al. 2021). As a result, they
represent an ideal natural laboratory for studying how anthropogenic pressures affect
biodiversity patterns and ecosystem functioning.

A timely and effective approach to improving ecosystem conservation is the integration of
multiple facets of biodiversity in ecological research, in order to better understand
ecosystem functioning and promote long-term resilience. To this end, developing efficient
approaches to centralize information and ensure high levels of data standardization may
represent a powerful strategy to enhance our understanding of natural communities and
ecosystem dynamics, while also strengthening conservation efforts in the context of rapid
global environmental change. Addressing these issues requires improved coordination,
adoption of shared data standards, and the development of collaborative initiatives that
enhance data integration and accessibility, ultimately supporting more effective research
and conservation outcomes (Hobern et al. 2019, Stephenson and Stengel 2020, Sterner
etal. 2020, Heberling et al. 2021).

In this context, integrated and regionally focused biodiversity information systems are
urgently needed to bridge existing data gaps, thereby enhancing the effectiveness of
ecosystem conservation efforts. To address these challenges and advance biodiversity
research in the Balearic archipelago, we implemented Balearica, an innovative and
publicly accessible biodiversity platform. Balearica is designed to collect, manage,
analyze, and share biodiversity data. It enables the aggregation and dissemination of
heterogeneous data sources, spanning both terrestrial and marine domains of the
Balearic Islands. By centralizing biodiversity information, Balearica acts as a practical
bridge connecting researchers, conservationists, policymakers, and the public,
supporting informed decision-making, strengthening ecological research, and underpins
conservation strategies aimed at safeguarding the unique biodiversity of the Balearic
archipelago. Through its user-friendly interface, Balearica fosters collaboration and
knowledge exchange, ultimately contributing to the long-term preservation of the region’s
natural heritage.



General description

Purpose: Balearica is a publicly accessible informatics system designed to collect,
manage, analyze, and share biodiversity data from the Balearic Islands. We created the
platform to integrate diverse data types (e.g., geographical, genetic, and ecological data)
from multiple sources, primarily gathered from public databases and grey literature. By
harmonizing heterogeneous data, Balearica provides a comprehensive and multi-
dimensional view of regional biodiversity offering a valuable resource for scientific
research and evidence-based conservation strategies. A video overview of the platform
and its main features is available at Video _Dossier in English, Spanish, and Catalan.

During the development process, we paid particular attention to user experience,
designing the platform as an intuitive and accessible web-based interface. The platform
is currently structured around three core modules: Taxonomy, Distribution, and Genetics.
The Taxonomy module serves as the backbone of the platform, providing the reference
framework upon which distributional and genetic data are organized.

Additional information: We developed Balearica based on the Biodiversity Observatory
System (BiOS; Roldan et al. 2026). BiOS and Balearica address different objectives.
BiOS is a reusable biodiversity informatics framework that provides the technological
infrastructure, schemas, and application programming interfaces required to develop
biodiversity platforms. Balearica is the first implementation of this framework, focused on
compiling, standardising, and disseminating biodiversity information for the Balearic
Islands. Consequently, the present work describes the biodiversity resource and its
contents, whereas the technical architecture underlying the platform has been described
separately in Roldan et al. 2026. This separation between software infrastructure and
biodiversity content allows the underlying architecture to be reused for other regions or
taxonomic domains, while allowing Balearica to evolve independently as a
comprehensive biodiversity resource for the Balearic Islands (Fig. 1).

We compiled Balearica following a sequential multi-step workflow, organized into three
stages, designed to maximize the accuracy, comprehensiveness, and reliability of the
data.

1. Creation of preliminary taxonomic checklists: We aggregated data from multiple
publicly biodiversity databases, including Bioatles (Torrens 2015), Fauna
Europaea (de Jong et al. 2014), GBIF (GBIF.org 2025), and other authoritative
sources (a complete list of sources is provided in section Sources of Balearica).
By integrating data from these diverse repositories, we generated a
comprehensive baseline encompassing a wide range of taxa across the Balearic
Islands.

2. Refinement of taxonomic lists: We systematically reviewed the nomenclature of
the preliminary checklists to ensure taxonomic accuracy (for details see
paragraph “Taxonomy backbone and nomenclature review”).
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3. Data enrichment. We added information on species occurrences, genetic
metadata, ecological attributes (e.g., habitat, degree of establishment), and
conservation status. We gathered these data from reference databases, peer-
reviewed literature, and specialized scientific repositories.

Project description
Title: Balearica: Access to species data from the Balearic Islands

Study area description: Balearica includes records from terrestrial, freshwater, and
marine ecosystems. While the terrestrial and freshwater domains are intrinsically defined
by the boundaries of the Balearic Islands, the marine domain requires an explicit
geographic delimitation. To define the marine geographic domain of Balearica, we
delineated a custom marine boundary based on the Spanish Exclusive Economic Zone,
refining it by estimating the midpoint between the Balearic archipelago and the Iberian
mainland. We used arbitrary boundaries to delimit the south-western, eastern, and north-
eastern limits, which were subsequently reviewed and validated through expert
consensus among the authors. This approach was adopted to establish a geographically
coherent domain that reflects the ecological distinctiveness of the archipelago while
avoiding artificial overlap with adjacent mainland systems. Specifically, the proposed
delimitation ensures the inclusion of deep-sea areas in the south of the archipelago,
known to host unique biological communities, while preventing an unwarranted
extension of the Balearic marine domain toward the Iberian coast.

The terrestrial domain includes the four main islands (Mallorca, Menorca, Ibiza, and
Formentera) as well as several smaller islands and islets, such as Cabrera, Dragonera,
Conejera, Isla del Aire, and Tagomago, amongst others (Fig. 2).

Design description:
Taxonomy backbone and nomenclature review

The Balearica’s taxonomic backbone integrates the nomenclature of Balearic taxa,
obtained mainly from public databases, scientific, and gray literature. To ensure
taxonomic accuracy and consistency across the platform, we systematically cross-
referenced the nomenclature and classification of each taxon against the Catalogue of
Life database (COL). As primary reference, we used the COL Release 9923 (2023-08-17;
https://www.checklistbank.org/dataset/9923; Banki et al. 2023). For taxa not included in
the COL, we consulted additional authoritative databases, including GBIF, NCBI,
Iberfauna  (https:/iberfauna.mncn.csic.es/index.aspx), and Index Fungorum (
IndexFungorum 2026) among others. A full list of sources is available at htips:/
balearica.uib.cat/en/sources.

We included exclusively eukaryotic taxa in Balearica, with the taxonomic hierarchy
structured into 10 classification levels: Life, Kingdom, Phylum, Class, Order, Family,
Genus, Species, Subspecies, and Variety. We selected these levels to balance
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nomenclatural simplicity and comprehensiveness, enabling robust categorisation while
ensuring broad applicability across biodiversity datasets. It is important to emphasise that
Balearica is not designed as a specialised systematic classification tool. Rather, it is
designed to support biodiversity management, conservation planning, and the
identification of knowledge gaps.

The taxonomic backbone of Balearica includes a single-root Domain (“Life”) and five
Kingdoms, followed by 43 Phyla, 139 Classes, 573 Orders, 2,491 Families, and 7,684
Genera represented. At the species level, the dataset comprises 16,619 taxa,
supplemented by 1,070 infraspecific entities, including 960 subspecies and 110 varieties.
The species included in the dataset are unevenly distributed across the five kingdoms.
Animalia is the most represented kingdom, with 10,330 species, followed by Plantae
(3,779 species) and Fungi (2,247 species). In contrast, Chromista and Protozoa are
represented by a considerably smaller number of species, with 123 and 131 taxa,
respectively (Fig. 3).

Degree of establishment and conservation status

Following the Darwin Core framework (Wieczorek et al. 2012), we used the attribute
degreeOfEstablishment to describe the extent to which a species is able to survive,
reproduce, and expand its range within a specific location and timeframe. To ensure
transparency and traceability, each degreeOfEstablishment is accompanied by
information identifying its source, including taxonomic experts, peer-reviewed literature,
or specialised biodiversity databases. At the species level, we also reported the
conservation status from the IUCN Red List Assessments (IUCN 2025), when available.
Currently, the platform incorporates three IUCN Scopes of Assessment: Global, Europe,
and Mediterranean.

Systems, habitats and directives

In Balearica, we report three system types (Marine, Terrestrial, and Freshwater) in which
each taxon may occur, following the terminology of the IUCN Red List (https:/
www.iucnredlist.org/assessment/supporting-information). ~ This  approach  ensures
conceptual and terminological consistency in the classification of system types,
facilitating interoperability across biodiversity datasets. A taxon may be associated with
more system types. For example, Anax ephippiger (https://balearica.uib.cat/en/taxon/
22283) is assigned to both the Terrestrial and Freshwater systems, reflecting its aquatic
larval phase and terrestrial adult stage. From genus upwards, system assignment is
inferred from the systems of the constituent species or lower taxa.

We also provide information on the habitats in which each species occurs, following
IUCN Red List terminology (https://www.iucnredlist.org/resources/habitat-classification-
scheme). These habitats reflect the species’ overall ecological preferences and may
therefore include environments not present in the Balearic region (e.g., savanna for the
Eurasian hoopoe Upupa epops; hitps://balearica.uib.cat/en/taxon/5580). As with system
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assignment, habitat classification for higher taxonomic ranks (from genus upwards) is
derived from the combined habitats of the constituent species or lower taxa.

Finally, Balearica reports the legal protection status of species under international,
European, and Spanish legislation. International protection includes the Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES). At the
European level, the platform incorporates the Birds Directive (Directive 2009/147/EC)
and the Habitats Directive (Council Directive 92/43/EEC). National protection is
represented through the Spanish List of Wild Species under Special Protection Regime
(Listado de Especies Silvestres en Régimen de Proteccion Especial, LESPRE) and the
Spanish Catalogue of Threatened Species (Catalogo Espafiol de Especies
Amenazadas, CEEA).

Occurrences and distribution

One of the aims of Balearica is to provide a visual representation of taxon distributions
across the study area. To this end, we integrated georeferenced data from multiple
sources, including several publicly available databases (e.g., GBIF, NCBI, and BOLD)
and the scientific and gray literature. We included spatial filters in the platform to facilitate
data exploration and retrieval, allowing users to select taxa across four geographic
levels: Autonomous Community, Island, Municipality, and Town (Suppl. material 1). We
obtained spatial polygons from IDEIB (Infraestructura de Dades Espacials de les llles
Balears) and CNIG (Instituto Geografico Nacional), ensuring accurate geospatial
representation of taxon distributions.

To enhance visualisation and increase user experience, we also created a 3D terrain
model incorporating topographic and landscape features. This model is based on the
CNIG raster DEM with a 2-m resolution (MDT02-cob2 2015-2021, CC-BY 4.0 scne.es)
and further refined using a LiDAR-derived layer from CNIG (Mapa-LiDAR-cob2 2015—
2021, CC-BY 4.0 scne.es).

To date, the occurrences stored in Balearica show an uneven distribution across the five
kingdoms. Animalia accounts for the largest proportion of records (n = 1,306,443),
followed by Plantae (n = 317,755), while Fungi (n = 3,943), Protozoa (n = 946), and
Chromista (n = 710) are represented by considerably fewer occurrences. Within
Animalia, Chordata accounts for the highest number of occurrences; within Plantae,
Tracheophyta is the most represented phylum; and within Fungi, Ascomycota
predominates. For Chromista and Protozoa, occurrence records are currently available
only for the phyla Ochrophyta and Mycetozoa, respectively (Fig. 4). This taxonomic
distribution largely reflects differences in sampling effort and data availability among
biological groups rather than the actual composition of biodiversity in the Balearic
Islands. However, the reduced number of records may also result from the restricted
geographic distribution of certain species, particularly those associated with isolated or
relict populations. Indeed, terrestrial vertebrates and vascular plants have historically
received greater attention and their distribution is better represented in public
repositories, monitoring programs, and the scientific literature, whereas fungi and protists


http://scne.es
http://scne.es
http://scne.es
http://scne.es

as well as marine taxa remain comparatively underrepresented. The observed taxonomic
composition should therefore be interpreted in the context of current data availability
rather than as a direct estimate of biodiversity patterns in the archipelago.

In Balearica, we also included a “Statistics” section summarising the temporal trends and
the data source for the occurrences of a given taxon. This section contains three main
plots: (i) a temporal occurrence histogram, showing the frequency of species records per
month; (ii) a source histogram, displaying the distribution of records according to their
source; and (iii) an annual accumulation histogram, illustrating the number of species
occurrences recorded each year. The latter is complemented by an accumulation curve
representing the cumulative number of occurrence records over time.

Genetics

For each Balearica species, we searched for associated DNA metadata from the National
Center for Biotechnology Information GenBank (NCBI GenBank) and the Barcode of Life
Data System (BOLD Systems). Genetic metadata were retrieved from NCBI GenBank
using the query: ‘taxa’[Organism] AND (‘markeri’[GENE] OR ‘markerz2’[GENE] ... OR
‘markern’[GENE]), where taxa denotes the name of the target organism and marker
represents the name of the selected genetic loci. Because many BOLD records reference
sequences deposited in NCBI GenBank, duplicate entries were identified using GenBank
accession numbers and removed. When identical sequences were present in both
repositories, only the GenBank record was retained, whereas unique BOLD records
without corresponding GenBank accessions were preserved.

Although Balearica's taxonomic backbone is limited to taxa occurring within the Balearic
Islands, the associated genetic records are not geographically restricted and may
originate from specimens collected anywhere within a species' distribution. We opted for
this approach because it provides a comprehensive overview of the molecular resources
available for each species and facilitates downstream genetic, phylogeographic, and
comparative studies, which often require geographically broad datasets. Balearica stores
only the metadata associated with the genetic records (e.g., published date, marker code,
id code), while the nucleotide sequences remain hosted in the original repositories.

In Balearica, we included only data from the most widely used DNA barcodes for
biodiversity studies (Suppl. material 1). Users can refine queries by selecting the marker
of interest within the “List of sequences” panel. A key feature of Balearica is the ability to
aggregate genetic information from lower taxonomic ranks to higher levels, thereby
facilitating analyses across different taxonomic resolutions. For example, querying the
genus Aeshna returns all available records associated with subordinate taxa (e.g.,
species and subspecies) within that genus.

To support geographically explicit analyses, we implemented a dedicated filter (“Balearic
Islands only”) that allows users to restrict results to samples reported as collected within
our Balearic domain. This functionality relies on the presence of geographic coordinates
in the associated metadata. Consequently, records lacking coordinate information are



excluded from spatial visualizations and cannot be retrieved using this filter, which may
resultin an underrepresentation of Balearic samples in map-based outputs.

Until the latest update, genetic records in Balearica were strongly biased toward Animalia
(n =429,970), followed by Plantae (n = 59,062), Fungi (n = 5,092), Chromista (n = 3,848),
and Protozoa (n = 267) (Fig. 5). This pattern is broadly consistent with that observed for
species occurrences and largely reflects taxonomic biases in sampling effort and data
availability. Animalia, particularly Arthropoda, and Tracheophyta have benefited from
extensive DNA barcoding initiatives and targeted sequencing efforts, resulting in a
disproportionately large representation in public sequence repositories. By contrast,
fungi, chromists, and protozoans remain comparatively underrepresented. Consequently,
the current distribution of genetic records should be interpreted primarily as an indicator
of research effort and data mobilization rather than of the true genetic diversity presentin
the Balearic Islands.

Funding: Funded by the Govern de les llles Balears/Conselleria d’Educacio i
Universitats through the project SINC0O2022/18146 and co-funded by the European
Union. Funded and promoted by the Comunitat Autobnoma de les llles Balears through
the Conselleria d’Educacio i Universitats and by the European Union- Next Generation
EU/PRTR-C17. 11 (SINC0O2022/6717). Nevertheless, the views and opinions expressed
are solely those of the author or authors, and do not necessarily reflect those of the
Conselleria d’Educacio i Universitats, the European Union or the European Commission.
Therefore, none of these organizations shall not be held liable.

Geographic coverage

Description: Balearica includes records from terrestrial, freshwater, and marine
ecosystems across the Balearic Islands.

Coordinates: 37.60458 and 41.47203 Latitude; 0.2485 and 6.3000 Longitude.

Temporal coverage

Notes: Occurrence records span the period from 1807 to 2025.

Usage licence

Usage licence: Creative Commons Public Domain Waiver (CC-Zero)

Data resources
Data package title: Balearica: Access to species data from the Balearic Islands

Resource link: hitps://balearica.uib.cat/en
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Additional information

Periodically, we update the platform with newly reported taxon occurrences and genetic
data; however, some distributional records may remain incomplete. Despite efforts to
compile taxonomic checklists as comprehensively as possible, certain taxa may be
absent due to recent discoveries, new introductions or arrival, or insufficient
documentation of their occurrence in the study area. Users are therefore encouraged to
report any gaps, inconsistencies, or missing taxa they identify, thereby contributing to the
ongoing improvement and accuracy of the dataset. Moreover, for more detailed and
accurate taxa classification, we encourage the users to complement Balearica with
authoritative external resources, such as the Catalogue of Life and/or other publicly
available taxonomic databases. Similarly, users may identify inconsistencies related to
species distributions, genetic information, or other associated metadata. These issues
can result from the integration of data from multiple sources and the dynamic nature of
biodiversity information. Reporting such inconsistencies will help us continuously
improve the accuracy and reliability of the platform. To report bugs, data inconsistencies,
or other issues, users can access the dedicated community section available at: https:/
balearica.uib.cat/method/community/contributing.html.

Data retrieval, and cleaning
Data access: April 30,2026

Data retrieval and cleaning: To populate Balearica, we retrieved data using the Python
package biodumpy (Cancellario et al. 2026) and applied a series of data-cleaning
processes to retain only the information relevant for the platform.

Acknowledgements

We would like to thank Laura Bonacho for designing the Balearica logo and contributing
to the platform's visual design. We also thank Josef T. Greenhalgh for creating the
Balearica video and Eva Mangato for providing the voice-over. We would like to thank the
taxonomists who voluntarily helped revise the taxonomic lists, including Dr. Joan Diaz-
Calafat. We are grateful to all the colleagues who have provided valuable feedback and
suggestions that contributed to the improvement of Balearica, including Joaquin Hortal,
Alejandro Martinez, Dani Martin, Miguel Arnedo, Pat Hutchings, Arnau Ribas, Joan Pons,
Luis Villagarcia, among others, as well as the entire CBB team. Their insights and
support have been instrumental in refining both the content and functionality of the
resource.

10


https://balearica.uib.cat/method/community/contributing.html
https://balearica.uib.cat/method/community/contributing.html
https://balearica.uib.cat/method/community/contributing.html
https://balearica.uib.cat/method/community/contributing.html

Author contributions

All authors contributed to the conceptual development and testing of Balearica. T.C.,
M.C., and E.A. conceived the initial idea and contributed to the development of the
ecological and biological framework and concepts. T.C. and M.C. supervised the overall
project. T.C. performed the data analyses. T.G. contributed to backend and frontend
development, as well as platform deployment. A.R. was responsible for backend and API
development. A.J.F. and J.P. contributed to data collection and curation. M.C. secured
funding for the project. M.C. and E.A. coordinated project management activities. The first
draft of the manuscript was written by A.J.F. and T.C., and all authors contributed to
reviewing and improving subsequent versions of the manuscript. All authors approved
the final version of the manuscript.

References

. Banki O, Roskov Y, Doring M, Ower G, Hernandez Robles DR, Plata Corredor CA,
Stjernegaard Jeppesen T, Orn A, Vandepitte L, Hobern D, Schalk P, DeWalt RE, Ma K,
Miller J, Orrell T, Aalbu R, Abbott J, Adlard R, Adriaenssens EM, et al. (2023) Catalogue
of Life Checklist (Version 2023-08-17). hitps://doi.org/10.48580/dft7

. Banki O, Roskov Y, Déring M, Ower G, Hernandez Robles DR, Plata Corredor CA,
Stjernegaard Jeppesen T, Orn A, Pape T, Hobern D, Garnett S, Little H, DeWalt RE,
Miller J, Orrell T, Aalbu R, Abbott J, Aedo C, Aescht E, et al. (2025) Catalogue of Life
(Version 2025-09-11). https://doi.org/10.48580/dgt98

. Cancellario T, Golomb Duran T, Far AJ, Roldan A, Capa M (2026) Biodumpy: A
comprehensive biological data downloader. Biodiversity Informatics 20 (1). https://doi.org/
10.17161/bi.v20i1.24725

. Cartwright J (2019) Ecological islands: conserving biodiversity hotspots in a changing
climate. Frontiers in Ecology and the Environment 17 (6): 331-340. https://doi.org/
10.1002/fee.2058

. de Jong Y, Verbeek M, Michelsen V, Bjgrn PdP, Los W, Steeman F, Bailly N, Basire C,
Chylarecki P, Stloukal E, Hagedorn G, Wetzel F, Glockler F, Kroupa A, Korb G, Hoffmann
A, Hauser C, Kohlbecker A, Miiller A, Giintsch A, Stoev P, Penev L (2014) Fauna
Europaea — all European animal species on the web. Biodiversity Data Journal 2 https://
doi.org/10.3897/bdj.2.e4034

. Feng X, Enquist B, Park D, Boyle B, Breshears D, Gallagher R, Lien A, Newman E,
Burger J, Maitner B, Merow C, Li Y, Huynh K, Ernst K, Baldwin E, Foden W, Hannah L,
Jorgensen P, Kraft NB, Lovett J, Marquet P, McGill B, Morueta-Holme N, Neves D,
Nufiez-Regueiro M, Oliveira-Filho A, Peet R, Pillet M, Roehrdanz P, Sandel B, Serra-
Diaz J, Simovall, Svenning J, Violle C, Weitemier T, Wiser S, Lépez-Hoffman L (2022) A
review of the heterogeneous landscape of biodiversity databases: Opportunities and
challenges for a synthesized biodiversity knowledge base. Global Ecology and
Biogeography 31 (7): 1242-1260. https://doi.org/10.1111/geb.13497

. Fernandez-Palacios JM, Kreft H, Irl SH, Norder S, Ah-Peng C, Borges PV, Burns K, de
Nascimento L, Meyer J, Montes E, Drake D (2021) Scientists’ warning — The outstanding

11


https://doi.org/10.48580/dft7
https://doi.org/10.48580/dgt98
https://doi.org/10.17161/bi.v20i1.24725
https://doi.org/10.17161/bi.v20i1.24725
https://doi.org/10.1002/fee.2058
https://doi.org/10.1002/fee.2058
https://doi.org/10.3897/bdj.2.e4034
https://doi.org/10.3897/bdj.2.e4034
https://doi.org/10.1111/geb.13497

biodiversity of islands is in peril. Global Ecology and Conservation 31_https://doi.org/
10.1016/j.gecco.2021.e01847

Fujiyoshi K, Bruford E, Mroz P, Sims C, O’Leary T, Lo Al, Chen N, Patel N, Patel KP,
Seliger B, Song M, Monzon F, Carter A, Gulley M, Mockus S, Phung T, Feilotter H,
Williams H, Ogino S (2021) Standardizing gene product nomenclature—a call to action.
Proceedings of the National Academy of Sciences 118 (3). https://doi.org/10.1073/pnas.
2025207118

GBIF.org (2025) GBIF Home Page. https://www.gbif.org. Accessed on: 2020-1-13.
Gonzalez-Miguéns R, Galvez-Morante A, Skamnelou M, Anté M, Casacuberta E, Richter
DJ, Lara E, Vaulot D, del Campo J, Ruiz-Trillo | (2025) A novel taxonomic database for
eukaryotic mitochondrial cytochrome oxidase subunit | gene (eKOI), with a focus on
protists diversity. Database 2025 https://doi.org/10.1093/database/baaf057

Grenié M, Berti E, Carvajal-Quintero J, Dadlow GML, Sagouis A, Winter M (2022)
Harmonizing taxon names in biodiversity data: A review of tools, databases and best
practices. Methods in Ecology and Evolution 14 (1): 12-25. https://doi.org/
10.1111/2041-210x.13802

Guardiola M, Saez L (2023) Are Mediterranean Island Mountains Hotspots of Taxonomic
and Phylogenetic Biodiversity? The Case of the Endemic Flora of the Balearic Islands.
Plants 12 (14). https://doi.org/10.3390/plants 12142640

Heberling JM, Miller J, Noesgaard D, Weingart S, Schigel D (2021) Data integration
enables global biodiversity synthesis. Proceedings of the National Academy of Sciences
118 (6). https://doi.org/10.1073/pnas.2018093118

Hobern D, Baptiste B, Copas K, Guralnick R, Hahn A, van Huis E, Kim E, McGeoch M,
Naicker I, Navarro L, Noesgaard D, Price M, Rodrigues A, Schigel D, Sheffield C,
Wieczorek J (2019) Connecting data and expertise: a new alliance for biodiversity
knowledge. Biodiversity Data Journal 7 _https://doi.org/10.3897/bd].7.e33679
IndexFungorum (2026) https://www.indexfungorum.org

IUCN (2025) The IUCN Red List of Threatened Species. Version 2025-1. https://
www.iucnredlist.org. Accessed on: 2025-9-23.

Lenters T, Henderson A, Dracxler C, Elias G, Kamga SM, Couvreur TP, Kissling WD
(2021) Integration and harmonization of trait data from plant individuals across
heterogeneous sources. Ecological Informatics 62 https://doi.org/10.1016/j.ecoinf.
2020.101206

Leone M, Rech de Laval V, Drage H, Waterhouse R, Robinson-Rechavi M (2026)
TaxonMatch: taxonomic integration and tree construction from heterogeneous biological
databases. bioRxiv_https://doi.org/10.64898/2026.03.18.712418

Lozano FD, Herbada DG, Rivero LM, Saiz JC, Ollero HS (2000) Areas of high floristic
endemism in Iberia and the Balearic islands: an approach to biodiversity conservation
using narrow endemics. Belgian Journal of Entomology 2: 171-185.

Macinnis-Ng C, Mcintosh AR, Monks JM, Waipara N, White RS, Boudjelas S, Clark CD,
Clearwater MJ, Curran TJ, Dickinson KJ, Nelson N, Perry GL, Richardson SJ, Stanley
MC, Peltzer DA (2021) Climate-change impacts exacerbate conservation threats in island
systems: New Zealand as a case study. Frontiers in Ecology and the Environment 19 (4):
216-224. https://doi.org/10.1002/fee.2285

Ma L, Zou D, Liu L, Shireen H, Abbasi A, Bateman A, Xiao J, Zhao W, Bao Y, Zhang Z
(2022) Database Commons: A Catalog of Worldwide Biological Databases. Genomics,
Proteomics & Bioinformatics 21 (5): 1054-1058. https://doi.org/10.1016/j.gpb.2022.12.004

12


https://doi.org/10.1016/j.gecco.2021.e01847
https://doi.org/10.1016/j.gecco.2021.e01847
https://doi.org/10.1073/pnas.2025207118
https://doi.org/10.1073/pnas.2025207118
https://www.gbif.org
https://doi.org/10.1093/database/baaf057
https://doi.org/10.1111/2041-210x.13802
https://doi.org/10.1111/2041-210x.13802
https://doi.org/10.3390/plants12142640
https://doi.org/10.1073/pnas.2018093118
https://doi.org/10.3897/bdj.7.e33679
https://www.indexfungorum.org
https://www.iucnredlist.org
https://www.iucnredlist.org
https://doi.org/10.1016/j.ecoinf.2020.101206
https://doi.org/10.1016/j.ecoinf.2020.101206
https://doi.org/10.64898/2026.03.18.712418
https://doi.org/10.1002/fee.2285
https://doi.org/10.1016/j.gpb.2022.12.004

Misra BB, Langefeld C, Olivier M, Cox LA (2019) Integrated omics: tools, advances and
future approaches. Journal of Molecular Endocrinology 62 (1). https://doi.org/10.1530/
jme-18-0055

Pons G, del Valle L (2020) Bionomic Cartography of the Balearic Sea: Evolution of
Coastal Marine Habitats of Mallorca. Journal of Coastal Research 95 https://doi.org/
10.2112/si95-030.1

Ratnasingham S, Wei C, Chan D, Agda J, Agda J, Ballesteros-Mejia L, Boutou HA, EI
Bastami ZM, Ma E, Manjunath R, Rea D, Ho C, Telfer A, McKeowan J, Rahulan M,
Steinke C, Dorsheimer J, Milton M, Hebert PN (2024) BOLD v4: A Centralized
Bioinformatics Platform for DNA-Based Biodiversity Data. Methods in Molecular
Biology403-441. https://doi.org/10.1007/978-1-0716-3581-0_26

Richard-Bollans A, Allkin B, Civita F, Patmore K, Govaerts R (2026) Storing accepted
scientific names alone can lead to misinterpretation of botanical data. Scientific Reports
16 (1). https://doi.org/10.1038/s41598-026-47142-0

Roldan A, Duran TG, Far AJ, Capa M, Arboleda E, Cancellario T (2026) BiOS: An Open-
Source Framework for the Integration of Heterogeneous Biodiversity Data. bioRxiv_https://
doi.org/10.64898/2026.02.09.704853

Stephenson PJ, Stengel C (2020) An inventory of biodiversity data sources for
conservation monitoring. PLOS ONE 15 (12). https://doi.org/10.1371/journal.pone.
0242923

Sterner B, Gilbert E, Franz N (2020) Decentralized but Globally Coordinated Biodiversity
Data. Frontiers in Big Data 3 https://doi.org/10.3389/fdata.2020.519133

Taylor S, Kumar L (2016) Global Climate Change Impacts on Pacific Islands Terrestrial
Biodiversity: A Review. Tropical Conservation Science 9 (1): 203-223. https://doi.org/
10.1177/194008291600900111

Torrens IR (2015) L'aplicacio Bioatles: origens, evolucio i perspectives futures del SIG
de distribucio d’espécies a les llles Balears. Llibre verd de proteccié d'especies a les
Balears. [ISBN 978-84-606-8723-8].

Vogiatzakis |, Balzan M, Drakou E, Katsanevakis S, Padoa-Schioppa E, Tzirkalli E,
Zotos S, Alvarez X, Kilvik M, Fonseca C, Moustakas A, Martinez-Lépez J, Mackelworth
P, Mandzukovski D, Ricci L, Srdjevic B, Tase M, Terkenli T, Zemah-Shamir S, Zittis G,
Manolaki P (2023) Enhancing Small-Medium IsLands resilience by securing the
sustainability of Ecosystem Services: the SMILES Cost Action. Research Ideas and
Outcomes 9 https://doi.org/10.3897/ri0.9.e116061

Whittaker R, Fernandez-Palacios JM, Matthews T, Borregaard M, Triantis K (2017) Island
biogeography: Taking the long view of nature’s laboratories. Science 357 (6354). https://
doi.org/10.1126/science.aam8326

Wieczorek J, Bloom D, Guralnick R, Blum S, Déring M, Giovanni R, Robertson T,
Vieglais D (2012) Darwin Core: An Evolving Community-Developed Biodiversity Data
Standard. PLoS ONE 7 (1). https://doi.org/10.1371/journal.pone.0029715

Zhao W, Xiao J (2016) The BIG Data Center: from deposition to integration to translation.
Nucleic Acids Research 45 https://doi.org/10.1093/nar/gkw1060

13


https://doi.org/10.1530/jme-18-0055
https://doi.org/10.1530/jme-18-0055
https://doi.org/10.2112/si95-030.1
https://doi.org/10.2112/si95-030.1
https://doi.org/10.1007/978-1-0716-3581-0_26
https://doi.org/10.1038/s41598-026-47142-0
https://doi.org/10.64898/2026.02.09.704853
https://doi.org/10.64898/2026.02.09.704853
https://doi.org/10.1371/journal.pone.0242923
https://doi.org/10.1371/journal.pone.0242923
https://doi.org/10.3389/fdata.2020.519133
https://doi.org/10.1177/194008291600900111
https://doi.org/10.1177/194008291600900111
https://doi.org/10.3897/rio.9.e116061
https://doi.org/10.1126/science.aam8326
https://doi.org/10.1126/science.aam8326
https://doi.org/10.1371/journal.pone.0029715
https://doi.org/10.1093/nar/gkw1060

Balearica | Centre Balear de Biodiversitat

Access to species data from the
Balearic Islands

Figure 1.

Home page of Balearica.

14


https://arpha.pensoft.net/zoomed_fig/14372740
https://arpha.pensoft.net/zoomed_fig/14372740
https://arpha.pensoft.net/zoomed_fig/14372740

&

A o 50 100 km
[ S
Figure 2.

Spatial representation of the Balearic Islands in the western Mediterranean Sea. The light-blue
polygon delineates the outer marine boundaries of the Balearica study area.
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Figure 3.

Taxonomic coverage at kingdom and phylum levels. The percentage shown in the header of
each kingdom panel represents the proportion of species belonging to that kingdom relative to
the total number of species in the dataset (n = 16,619). Percentages reported within each
panel indicate the relative contribution of each phylum to the total number of species within the
corresponding kingdom.

16


https://arpha.pensoft.net/zoomed_fig/14372744
https://arpha.pensoft.net/zoomed_fig/14372744
https://arpha.pensoft.net/zoomed_fig/14372744

Nl
Chromista (0.04%) | | Protozoa (0.06%)

4% Fungi (0.2%) Phylum [ 9% Phylum | 9%
o:nmpnyta| 100% Myteluzoa‘ 100%

Phylum %
Ascomycota | 50%

49.7%
Others 0.3%

Animalia (80.2%) l

Plantae (19.5%)

Phylum %
Chordata | 94%

Phylum %
Tracheophyta|  99%

Bryophyta | 0.4% Arthropoda | 4%

Rhodophyta |  0.2% Mollusca 1%
Others 0.4% Others 1%
Figure 4.

Number of occurrences at kihngdom and phylum levels. The percentage shown in the upper
box of each panel represents the proportion of the total number of occurrences (n =
1,629,797) accounted for by each kingdom. The percentages within the tables indicate the
proportion of occurrences belonging to each phylum.
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Figure 5.

Number of genetic records at kingdom and phylum levels. The percentage shown in the upper
box of each table represents the proportion of total genetic records (n = 498,239) within each
kingdom relative to the total number of genetic records. The percentages within the tables
indicate the proportion of genetic information belonging to each phylum.
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Supplementary material

Suppl. material 1: Supplementary Material

Authors: Tommaso Cancellario, Antoni Josep Far, Enrique Arboleda, Tomas Golomb Duran,
Jorge Palomo, Alejandro Roldan, Capa Maria

Data type: Associated tables and downloadable data

Brief description: The Supplementary material contains the following tables:

Table S1: Hierarchical structure of land territories used in Balearica, including the number of
entities, their definitions, and data sources.

Table S2: Genetic markers and their associated synonyms stored in Balearica.

Available downloadable data.

Download file (178.80 kb)
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