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Abstract

Background

South  America  hosts  some  of  the  world’s  most  prominent  biodiversity  hotspots.  Yet,

Uruguay – a country where multiple major  ecosystems converge – ranks amongst  the

countries with the lowest levels of available digital biodiversity data in the continent. Such

prevalent  data  scarcity  has  significantly  undermined  our  ability  to  progress  towards

evidence-based conservation actions – a critical limitation for a country with a strong focus

on agricultural industries and only 1.3% of the land surface guarded by protected areas.

Under  today’s  rapid  biodiversity  loss  and  environmental  changes,  the  need  for  open-

access biodiversity data is more pressing than ever before. To address this national issue,

Biodiversidata – Uruguay’s first Consortium of Biodiversity Data – has recently emerged

with  the  aim  of  assembling  a  constantly  growing  database  for  the  biodiversity  of  this
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country. While the first phase of the project targeted vertebrate biodiversity, the second

phase presented in this paper spans the biodiversity of plants.

New information

As  part  of  the  second  phase  of  the  Biodiversidata  initiative,  we  present  the  first

comprehensive  open-access  species-level  database  of  the  vascular  plant  diversity

recorded in Uruguay to date (i.e. all  species for which data are currently available and

species presence has been confirmed). It contains 12,470 occurrence records from across

1,648 species and 160 families, which roughly represents 60% of the total recorded flora of

Uruguay. The primary biodiversity data include extant native and introduced species from

the lycophytes, ferns, gymnosperms and angiosperms groups. Records were collated from

multiple sources, including data available in peer-reviewed scientific literature, institutional

scientific collections and datasets contributed by members of the Biodiversidata initiative.

The  complete  database  can  be  accessed  at  the  Zenodo  repository:  doi.org/10.5281/

zenodo.3954406
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Introduction

South America stands out as one of the planet’s regions with the highest levels of species-

richness  and  endemisms  (Myers  2003,  Myers  et  al.  2000).  Within  this  subcontinent,

Uruguay occupies an area characterised by a high floristic diversity in one of the most

extensive temperate grasslands on the globe (Soriano et al. 1992, Andrade et al. 2018).

This country embodies a transitional territory where multiple floristic elements of diverse

origin  converge  (Chebataroff  1942,  Chebataroff  1960,  Brussa  and  Grela  2007,  Grela

2004).  However,  the  boundaries  and ecotones of  these phytogeographic  regions have

remained under  sustained debate  fundamentally  given  the  lack  of  comprehensive  and

accessible  databases on the  diversity  and distribution  of  species  from Uruguay.  While

recent efforts have endeavoured to resolve this limitation for vertebrates (Grattarola et al.

2019a), data  on the country’s  plant  biodiversity  remain  limited and scattered across a

range of small-scale databases, the majority of which are inaccessible. Our work fills this

gap by presenting such a comprehensive database for the plant biodiversity of Uruguay.

The compilation  of  georeferenced plant  data  is  a  relatively-recent  practice  in  Uruguay

(Brazeiro et al. 2008, Grela 2004, Haretche et al. 2012). In all cases, maps have been

created, based on lists of species found within individual grid-cells of 660 km  size, without

specific  information about their  actual  locations or when the species were observed or

collected. This method is intrinsically affected by a serious loss of spatial and temporal
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information  (i.e.  data  leakage,  Peterson  et  al.  2018).  Yet,  until  today,  it  has  been  the

standard  approach to  build  national  species  distribution  databases.  It is  imperative  for

Uruguay to change its biodiversity information management to a widespread approach,

based on the digitisation of specimen and literature records and on open-access of the

available  databases.  Under  accelerating scenarios of  human-induced alterations of  the

global climate and natural landscapes (Butchart et al. 2010, Lovejoy and Hannah 2019,

Parmesan  2006),  with  more  than  36.2%  of  the  Uruguayan  territory  already  modified

(Brazeiro  et  al.  2020,  Cespedes-Payret  et  al.  2009),  the  least  developed  network  of

protected  areas  in  the  region  (Soutullo  and  Gudynas  2006)  and  the  lowest  levels  of

digitally-available biodiversity data of Latin America (Grattarola et al. 2019a), developing

scientific databases in Uruguay is a critical need.

Group Number of

Occurrence

Records 

Number of

Species 

Records with

Date (%) 

Records from the

last 30 years (%) 

Records with

Coordinates (%) 

Lycophytes 13 6 13 (100) 11 (84.6) 13 (100)

Ferns 540 78 540 (100) 508 (94.1) 540 (100)

Gymnosperms 48 5 41 (85.4) 39 (81.2) 48 (100)

Angiosperms 11,869 1,559 10,527 (88.7) 9,585 (80.8) 11,869 (100)

Total 12,470 1,648 11,121 (89.2) 10,143 (81.3) 12,470 (100)

The Biodiversidata Initiative

Biodiversidata – Uruguay’s first Consortium of Biodiversity Data (https://biodiversidata.org/)

– has recently emerged with the aim of assembling a constantly growing, open-access

database for Uruguay’s biodiversity (Grattarola et al. 2019a). The range of beneficiaries of

the biodiversity data resources that this initiative provides is wide, including individuals and

institutions from the scientific, educational and governmental sectors. Biodiversidata relies

on  the  assemblage  of  biodiversity  experts,  with  the  aim of  collating  a  comprehensive

database spanning all components of the country’s biodiversity (Grattarola et al. 2019a).

This aim is being achieved by overcoming the main obstacles detected in the process of

data-sharing  (Grattarola  and  Pincheira-Donoso  2019),  focusing  on  data  digitisation,

curation and standardisation, as well as on the use of the data to collaboratively address

questions  of  conceptual  global  impact/interest.  The  data  collated  for  the  tetrapod

vertebrates have enabled us to understand that most of the country remains neglected by

scientific  efforts,  while a few areas have historically  been consistently  sampled.  In this

second stage,  we focused on plants.  The sampling bias scenario seems to mirror  the

Table 1. 

Records collected per group showing number of occurrence records, number of species, records

with date of collection, records collected in the last 30 years and records with coordinates, with

percentage in parentheses.
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scenario  described  for  tetrapods  (Grattarola  et  al.  2019a).  Here,  we  present  the  first

comprehensive open-access database of vascular plant species of Uruguay, including all

species for  which data are currently  available.  The total  number of  records collated is

12,470, which includes 1,648 species out of the 3,000 species that have been reported for

this country (including records to be confirmed) (Marchesi et al. 2013, Zuloaga et al. 2019)

(Table  1).  Combined  with  the  first  phase  that  presented  a  database  for  tetrapods

(Grattarola  et  al.  2019b),  this  current  expansion  of  Biodiversidata  to  plant  biodiversity

provides  an  unprecedented  resource,  anticipated  to  have  a  major  impact  on  the

development of biodiversity studies and management in Uruguay.

Sampling methods

Sampling description: The primary data were collated from a range of different sources

such  as  online  databases,  field  guides,  reports  and  primary  literature,  as  well  as

Biodiversidata members’ original field/herbarium records. A complete list of sources for the

occurrence records is shown in Table 2. Regardless of the source, the data collated aimed

to include information  on the  record  event:  collection  date  when available,  geographic

location and taxonomic identification amongst others.  The majority of  the records were

standardised following the Darwin Core Biodiversity Data Standard (Wieczorek et al. 2012)

in  line  with FAIR  (Findable,  Accessible,  Interoperable  and  Reusable)  data  Principles

(Wilkinson  et  al.  2016);  see  a  complete  description  of  terms  in  the  section  Data

Description. R software (R Core Team 2020) was used to automate and batch process the

data cleaning procedure and visualisation analyses. The scripts used can be accessed at

our GitHub repository github.com/bienflorencia/rBiodiversidata.

Source Source Type Groups Records

Alonso Paz and Bassagoda (1999) Journal Article Ferns, Gymnosperms, Angiosperms 252

Alonso Paz and Bassagoda (2003) Journal Article Ferns, Gymnosperms, Angiosperms 107

Alonso Paz and Bassagoda (2009) Journal Article Angiosperms 3

Bartesaghi (2007) Thesis Gymnosperms, Angiosperms 34

Berazategui et al. (2009) Short Communication Angiosperms 2

Berazategui et al. (2010) Short Communication Angiosperms 2

Berazategui et al. (2012) Short Communication Angiosperms 3

Brussa (2016) Journal Article Angiosperms 8

Cascales et al. (2014) Journal Article Angiosperms 6

Delfino and Masciadri (2005) Journal Article Ferns, Angiosperms 153

Table 2. 

List of sources used to build the Biodiversidata plant dataset, including the source type, the plant

groups included in each source and the number of records extracted from each of the sources.

4 Grattarola F et al

https://github.com/bienflorencia/rBiodiversidata


Source Source Type Groups Records

Delfino et al. (2005) Journal Article Angiosperms 26

Etchebarne (2014) Thesis Angiosperms 71

Fagúndez-Pachón and Grattarola

(2020)

Biodiversidata

member

Lycophytes, Ferns, Gymnosperms,

Angiosperms

340

Gautreau and Lezama (2009) Journal Article Angiosperms 52

GBIF (2020) Online Database Lycophytes, Ferns, Gymnosperms,

Angiosperms

3428

González and Grattarola (2020) Biodiversidata

member

Angiosperms 101

González-Cabezudo (2011) Thesis Angiosperms 781

González-Calcagno (2013) Thesis Angiosperms 991

Grela (2004) Thesis Gymnosperms, Angiosperms 1343

Grela and Brussa (2003) Journal Article Gymnosperms, Angiosperms 897

Guido and Mársico (2011) Journal Article Angiosperms 17

Guido et al. (2013) Journal Article Angiosperms 14

Jolochin (2007) Thesis Angiosperms 68

Jolochin (2016) Thesis Angiosperms 20

Machado and González-Rosales

(2016)

Thesis Lycophytes, Ferns, Angiosperms 220

Mai et al. (2020) Biodiversidata

member

Ferns, Angiosperms 520

Mai et al. (2016) Journal Article Angiosperms 50

Pérez-Sobrino (2016) Thesis Angiosperms 9

Ramos (2009) Thesis Angiosperms 152

Ríos et al. (2010) Report Lycophytes, Ferns, Gymnosperms,

Angiosperms

1357

Rivas and Barilani (2004) Journal Article Angiosperms 2

Rivas et al. (2014) Journal Article Ferns, Angiosperms 53

Rivas et al. (2017) Journal Article Lycophytes, Ferns, Gymnosperms,

Angiosperms

283

Rodríguez-Mazzini et al. (2001) Report Lycophytes, Ferns, Gymnosperms,

Angiosperms

710

Rossado et al. (2018) Journal Article Angiosperms 20

Trujillo (2012) Thesis Angiosperms 9

Urtado et al. (2020) Biodiversidata

member

Angiosperms, Ferns 366
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The data from bibliographic references were obtained from searches based on the use of

more than 30 sources which were largely heterogeneous in the amount  of  information

available for each record. The information about the source was captured for each record

using the ‘associatedReferences’ Darwin Core term. The data extracted consisted of taxa

names,  their  geographic  location  and  date  of  the  collection/observation  event  when

available,  as  well  as  information  about  collectors  and  identifiers.  In  some  cases,

georeferencing of the point locations was needed and relevant information was captured

under  the  terms  ‘coordinateUncertaintyInMeters’,  ‘coordinatePrecision’  and

‘georeferenceRemarks’ (see more details in Steps description subsection).

The data from online sources were accessed through GBIF via ‘rgbif’ (Chamberlain et al.

2020a), using the following search parameters: 1) Tracheophyta as taxon, 2) 'UY' in the

country code (= Uruguay), 3) year of collection from 1900 onwards, 4) with geographic

coordinates  and  no  spatial  issues  associated  and  5)  including  data  of  ‘Preserved

Specimen’ and ‘Human Observation’ categories. The chosen parameters were considered

to reduce the data cleaning time, given the purpose of use of the data being collected and

the  limited  timeline  of  the  project  under  course.  Records  with  'LivingSpecimen'  or

'FossilSpecimen' as the basis of records were filtered to avoid crop/cultivated and extinct

species. As a perspective, records with 'Unknown' base should be checked in the future.

As well, the date lower limit and the constraint of records with coordinates and no spatial

issues  associated  were  selected  to  minimise  potential  taxonomic  and  geospatial

uncertainties/errors needed to be checked. It would be desirable to process these data to

include them in Biodiversidata’s database in the future. For instance, georeferencing efforts

could  be  implemented  to  increase  the  number  of  records  to include  (Chapman  and

Wieczorek 2020, Zermoglio et al. 2020).

A  single  dataset  with  5,138  occurrence  records  was  downloaded,  available  at:  https://

doi.org/10.15468/dl.wc2fm7.  After  the  data  cleaning  and  quality  check  process  was

performed (see details in Quality control subsection), we kept 3,428 data records. Of those

records, 1,787 corresponded to specimens and were contributed to GBIF by 51 different

institutions around the world. The major contributor was the Missouri  Botanical Garden

(28.8% of the 1,787 records), followed by Universidade Federale do Rio Grande do Sul of

Brazil  (11.8%) and Universidade de São Paulo (6.6%).  The 1,637 human observations

were mainly derived (99.6%) from the citizen-science platform iNaturalist.

The  data  provided  by  Biodiversidata  members  were  curated  (e.g.  taxonomic  names

updated, fields standardised) and uploaded to GBIF as four separate datasets, one for

each data contributor (see sources in Table 2). These records were mostly part of research

project surveys, 77.5% of them being observations and 22.5% have a specimen deposited

in national natural history collections, such as the Herbarium of the Museo Nacional de

Historia Natural de Uruguay (MVM) and the Museo y Jardín Botánico Prof. Atilio Lombardo

(MVJB).

Quality control: For data to be fit for use, they must be accurate, complete, consistent

with other sources and provide a proper level of detail (Chapman 2005). To meet these
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standards, we performed the subsequent steps for all the data (see R scripts and working

examples at github.com/bienflorencia/rBiodiversidata):

Step description: We checked misspellings, format errors and resolved synonymy and we

completed higher taxonomic and infraspecific ranks terms and taxonomic authority for the

scientific names using the R packages 'taxize' (Chamberlain et al. 2020b) and ‘WorldFlora’

(Kindt 2020). To check and unify species scientific names, for simplicity we first contrasted

the list of species names to World Flora Online (WFO) Taxonomic Backbone. For species

derived from literature and Biodiversidata members sources, we used verbatim species

names against the authority sources and for GBIF data, we used the 'scientificName' field.

If the species match were accepted by Zuloaga et al. (2019) in Darwinion, we kept the

name and taxon ID of WFO, otherwise, we used the accepted name from Darwinion and

searched for a taxon ID in Tropicos. The original species name was kept under the term

‘previousIdentification’.  Additionally,  the  term  ‘establishmentMeans’  was  added,

categorising species as native or introduced (in Spanish: nativa and introducida) according

to Andrade et al. (2018). Species with unverified occurrence in the country were excluded.

The final species list was checked by the Biodiversidata plant experts.

We checked dates accuracy and completed the 'eventDate' term with the format YYYY-

MM-DD (e.g. 2020-02-10 for 20 February 2010). If only the year were known, 'eventDate'

was represented as YYYY and if only the year and month were known, as YYYY-MM.

We  filtered  records  occurring  outside  Uruguay's  continental  territory  and  checked  for

inaccuracy and incompleteness in georeferences. The data accessed via GBIF was filtered

by keeping records with coordinate uncertainty values of less than 10 km and discarding

those  records  with  country  centroid  as  georeference  protocol.  This  hard  filter  was

performed to reduce processing time and avoid location inaccuracy for posterior analyses.

For the data extracted from literature, when coordinates were missing, we georeferenced

point  localities  from maps figures  using  Google  Earth  Pro  2020 and marked  them as

requiring  further  verification.  From the  data  provided  by  members  of  Biodiversidata  or

collated from literature, when geographic coordinates were presented either as degrees,

minutes and seconds or degrees and decimal minutes, we georeferenced the locations to

decimal degrees, following georeferencing best practices (Chapman and Wieczorek 2020,

Zermoglio et al. 2020), including datum, uncertainty, precision, georeferencing protocol and

georeferencing date values for all these records. Finally, we included the higher geography

terms  'continent'  and  'country'  and  the  'stateProvince'  term  for  all  the  records  in  the

database through the GeoNames Gazetteer database using the R package ‘geonames’

(Rowlingson 2019).

Finally, we generated a unique 'occurrenceID' for every record in our database, except the

data accessed from GBIF for which we kept the original ID.
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Geographic coverage

Description: The database covers extant species of vascular plants reported for locations

within the borders of Uruguay. The occurrence records are spatially biased (Fig. 1a), as

larger numbers of records are restricted to areas around the borders of the country, whilst

the central regions of the territory have lower levels of sampling. The most sampled area of

Uruguay is in Cerro Largo (central-eastern part of the country, at the frontier with Brazil),

followed by the surroundings of some cities on the Atlantic coast (Fig. 1b). As previously

observed in tetrapods (Grattarola et al. 2019a) and woody flora (Haretche et al. 2012),

some areas of the country remain systematically neglected. It is currently unclear whether

these disparities in sampling are due to the lack of explorations, the lack of digitisation or

georeferencing of existing occurrences (e.g. GBIF records discarded in the preparation of

the database), given the high taxonomic complexity of some vascular plant families for

records to reach species level or a combination of all the above. Additionally, the lack of

explorations could be for multiple reasons: either a result of the difficulty to access certain

areas (see in Fig. 1c, the distribution of urban areas, main routes and rivers) or because of

the preference of botanists for certain landscapes over others (Haretche et al. 2012). Maps

were created in R and figures prepared using ArcGis 10.5. Sampling effort was evaluated

as  the  number  of  records  in  each  cell  (see  scripts  in  github.com/bienflorencia/

rBiodiversidata for a working example). For the Biodiversidata project, Uruguay’s territory is

divided in grid-cells of three different sizes: 50 x 50, 25 x 25 and 12.5 x 12.5 km; here we

present sampling effort values with the mid-size unit of 25 km.

Coordinates: -58.43882 and -53.266525 Latitude; -30.10818 and -34.973188 Longitude.

 
Figure 1.  

Distribution  in  Uruguay  of  (a)  the  total  12,470  occurrence  records  of  vascular  plants  in

Biodiversidata, (b) sampling effort with 25 × 25 km grid-cell resolution (the mid-size resolution

used for  Biodiversidata's  analyses)  and (c)  urban areas (orange dots with size relative to

surface in  km ),  routes  (international,  primary  and secondary)  and main  rivers.  Projection

WGS1984.
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Taxonomic coverage

Description: The database includes 1,362 native species, 271 introduced and 15 species

of yet unknown establishment means. According to Andrade et al. (2018), in Uruguay there

are  167  families  of  vascular  plants,  comprising  2,431  native  species.  Therefore,  our

database covers 56.1% of the native species and 94.7% of the families that have been

recorded in the country. The taxonomic coverage amongst groups is uneven (Fig. 2) fairly

reflecting the current richness dominance of some taxa groups over others. See on top of

the bars in Fig. 2 the number of species in the database and those expected by Andrade et

al. (2018) for Uruguay within each family. Families with the greatest number of species in

our database are Asteraceae (N = 250), Poaceae (N = 205), Fabaceae (N = 130) and

Cyperaceae (N = 54).

 
Figure 2.  

Number of occurrence records of vascular plants from Uruguay per family within each clade, in

Biodiversidata. For Ferns and Angiosperms, only families with more than 20 and 50 records,

respectively, are shown. On top of the bars, the number of species for each family is included

along with the corresponding number of species that is expected by Andrade et al. (2018)

between brackets.
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Taxa included: 

Rank Scientific Name Common Name

kingdom Plantae Plants

phylum Tracheophyta Vascular Plants

Temporal coverage

Data range: 1877-2-01 - 2020-5-21. 

Notes: The records included in the database cover samples reported in Uruguay during

the period of 1877–2020 (Fig. 3). A large proportion of the records has information about

the date of  collection/observation (89.2%).  We observed that  occurrence records have

been collected mostly irregularly within groups, with some families, such as Poaceae and

Piperaceae, represented in larger time periods, yet most exclusively or more intensely in

the last 20-30 years.

 
Figure 3.  

Representation of  vascular  plants families from Uruguay over time,  grouped by clades,  in

Biodiversidata. Dots indicate there is at least one occurrence record for a species in the given

family.  For  Ferns  and  Angiosperms,  only  families  with  more  than  20  and  50  records,

respectively, are shown.
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Usage licence

Usage licence:  Other

IP rights notes:  Creative Commons Attribution License (CC-BY 4.0)

Data resources

Data package title:  Biodiversidata

Resource link:  https://doi.org/10.5281/zenodo.3954406

Number of data sets:  1

Data set name: Biodiversidata: Vascular Plant Species Occurrences of Uruguay

Download URL: http://doi.org/10.5281/zenodo.3954406

Data format: Darwin Core occurrence data CSV

Data format version: 1.0.0

Description: The dataset provides primary biodiversity data on extant vascular plant

species recorded within Uruguay between 1877–2020 (Suppl.  material  1).  The total

number  of  records  collated  is  12,470,  including  1,648  species  and  61  columns  of

Darwin Core standard terms (descriptions adapted from https://dwc.tdwg.org/terms/).

Column label Column description

occurrenceID An identifier for the existence of a particular organism at a particular place at a

particular time | dwc:occurrenceID

otherCatalogNumbers A list (concatenated and separated) of previous or alternate fully qualified

catalogue numbers or other human-used identifiers for the same particular

organism, whether in the current or any other dataset or collection |

dwc:otherCatalogNumbers

basisOfRecord The specific nature of the data record (e.g. PreservedSpecimen,

HumanObservation, unknown) | dwc:basisOfRecord

recordedBy A list (concatenated and separated) of names of people, groups or organisations

responsible for recording the original existence of a particular organism at a

particular place at a particular time | dwc:recordedBy

establishmentMeans The process by which the biological individual(s) represented in the record

established at the spatial region or named place (e.g. native (= nativa), introduced

(= introducida), unknown (= desconocido)) | dwc:establishmentMeans

previousIdentifications A list (concatenated and separated) of previous assignments of names to the

recorded organism | dwc:previousIdentifications
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eventDate The date during which the recording event occurred (format YYYY-MM-DD) |

dwc:eventDate

year The four-digit year in which the recording event occurred, according to the

Common Era Calendar | dwc:year

month The ordinal month in which the recording event occurred | dwc:month

day The integer day of the month on which the recording event occurred | dwc:day

higherGeography A list (concatenated and separated) of geographic names less specific than the

information captured in the locality term | dwc:higherGeography

continent The name of the continent in which the spatial region or named place occurs |

dwc:continent

country The name of the country or major administrative unit in which the spatial region or

named place occurs | dwc:country

countryCode The standard code for the country in which the spatial region or named place

occurs | dwc:countryCode

stateProvince The name of the next smaller administrative region than country (state, province,

canton, department, region etc.) in which the location occurs | dwc:stateProvince

locality The standardised description of the spatial region or named place of an event |

dwc:locality

decimalLatitude The geographic latitude (in decimal degrees, using the spatial reference system

given in geodeticDatum) of the geographic centre of a spatial region or named

place | dwc:decimalLatitude

decimalLongitude The geographic longitude (in decimal degrees, using the spatial reference system

given in geodeticDatum) of the geographic centre of a spatial region or named

place | dwc:decimalLongitude

geodeticDatum The ellipsoid, geodetic datum, or spatial reference system (SRS) upon which the

geographic coordinates given in decimalLatitude and decimalLongitude as based |

dwc:geodeticDatum

coordinateUncertaintyInMeters The horizontal distance (in metres) from the given decimalLatitude and

decimalLongitude describing the smallest circle containing the whole of the spatial

region or named place | dwc:coordinateUncertaintyInMeters

coordinatePrecision A decimal representation of the precision of the coordinates given in the

decimalLatitude and decimalLongitude | dwc:coordinatePrecision

georeferencedBy A list (concatenated and separated) of names of people, groups or organisations

who determined the georeference (spatial representation) for the spatial region or

named place | dwc:georeferencedBy

identifiedBy A list (concatenated and separated) of names of people, groups or organisations

who assigned the taxon to the subject | dwc:identifiedBy
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taxonID An global unique identifier for the set of taxon information | dwc:taxonID

scientificName The full scientific name, with authorship and date information if known |

dwc:scientificName

nameAccordingTo The reference to the source in which the specific taxon concept circumscription is

defined or implied | dwc:nameAccordingTo

higherClassification A list (concatenated and separated) of taxa names terminating at the rank

immediately superior to the taxon referenced in the taxon record |

dwc:higherClassification

kingdom The full scientific name of the kingdom in which the taxon is classified |

dwc:kingdom

phylum The full scientific name of the phylum or division in which the taxon is classified |

dwc:phylum

class The full scientific name of the class in which the taxon is classified | dwc:class

order The full scientific name of the order in which the taxon is classified | dwc:order

family The full scientific name of the family in which the taxon is classified | dwc:family

genus The full scientific name of the genus in which the taxon is classified | dwc:genus

specificEpithet The name of the first or species epithet of the scientificName | dwc:specificEpithet

infraspecificEpithet The name of the lowest or terminal infraspecific epithet of the scientificName,

excluding any rank designation | dwc:infraspecificEpithet

taxonRank The taxonomic rank of the most specific name in the scientificName |

dwc:taxonRank

scientificNameAuthorship The authorship information for the scientificName | dwc:scientificNameAuthorship

institutionCode The name (or acronym) in use by the institution having custody of the object(s) or

information referred to in the record | dwc:institutionCode

collectionCode The name, acronym, coden or initialism identifying the collection or dataset from

which the record was derived | dwc:collectionCode

catalogNumber An identifier (preferably unique) for the record within the dataset or collection |

dwc:catalogNumber

recordNumber An identifier given to the occurrence at the time it was recorded |

dwc:recordNumber

associatedReferences A list (concatenated and separated) of identifiers (publication, bibliographic

reference, URI) of literature associated with the existence of a particular organism

at a particular place at a particular time | dwc:associatedReferences

verbatimLocality The original textual description of the spatial region or named place of the record

event | dwc:verbatimLocality
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georeferenceRemarks Notes or comments about the spatial description determination, explaining

assumptions made | dwc:georeferenceRemarks

vernacularName A list (concatenated and separated) of common or vernacular names |

dwc:vernacularName

locationAccordingTo Information about the source of the location information | dwc:locationAccordingTo

georeferencedDate The date on which the location was georeferenced | dwc:georeferencedDate

georeferenceSources A list (concatenated and separated) of maps, gazetteers or other resources used

to georeference the Location, described specifically enough to allow anyone in the

future to use the same resources | dwc:georeferenceSources

georeferenceVerificationStatus A categorical description of the extent to which the georeference has been verified

to represent the best possible spatial description (e.g. requires verification) |

dwc:georeferenceVerificationStatus

georeferenceProtocol A description or reference to the methods used to determine the spatial

coordinates and uncertainties | dwc:georeferenceProtocol

verbatimLatitude The verbatim original latitude of the location (spatial region or named place) |

dwc:verbatimLatitude

verbatimLongitude The verbatim original longitude of the location (spatial region or named place) |

dwc:verbatimLongitude

verbatimCoordinateSystem The spatial coordinate system for the verbatimLatitude and verbatimLongitude of

the location | dwc:verbatimCoordinateSystem

locationRemarks Comments or notes about the location (spatial region or named place) |

dwc:locationRemarks

measurementType The nature of the measurement, fact, characteristic or assertion |

dwc:measurementType

measurementValue The value of the measurement, fact, characteristic or assertion |

dwc:measurementValue

measurementDeterminedBy A list (concatenated and separated) of names of people, groups or organisations

who determined the value of the measurement, fact, characteristic or assertion |

dwc:measurementDeterminedBy

measurementRemarks Comments or notes accompanying the measurement, fact, characteristic or

assertion | dwc:measurementRemarks

organismRemarks Comments or notes about the particular organism recorded |

dwc:organismRemarks

language Language of the resource | dcterms:language

license A legal document giving official permission to do something with the resource |

dcterms:license
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Additional information

Biodiversidata  is  a  collaborative  association  of  experts  with  the  aim  of  assembling  a

constantly-growing database for Uruguay’s biodiversity. The initiative was launched in 2018

under the direction of Florencia Grattarola as part of her PhD project at the University of

Lincoln in partnership with the MacroBiodiversity Lab at Queen’s University Belfast (UK),

led by Daniel Pincheira-Donoso. Its open-access platform (https://biodiversidata.org/) aims

to make the biodiversity data of Uruguay openly available by integrating a broad range of

resources including databases, publications, maps, reports and infographics, derived from

the  work  of  the  team  of  expert  scientific  members.  Current  funds  for  developing

Biodiversidata are conditional upon Grattarola's PhD project concluding in December 2020.

The database presented in this study will continue to be improved and updated with new

records periodically (yearly expected); check the Zenodo repository for the latest version:

doi.org/10.5281/zenodo.3954406

Members of the Biodiversidata Consortium

Florencia  Grattarola,  Germán Botto,  Laura  Capuccio,  Inés  da  Rosa,  César  Fagúndez,

Noelia  Gobel, Andrés  González,  Enrique  M.  González,  Javier  González,  Daniel

Hernández, Gabriel Laufer, Patricia Mai, Raúl Maneyro, María Martínez, Juan A. Martínez-

Lanfranco, Daniel E. Naya, Ana L. Rodales, Florencia Rossi, Franco Teixeira de Mello,

Lucía Urtado, Lucía Ziegler and Daniel Pincheira-Donoso.

Acknowledgements 

The research leading to  these results  has received funding from Agencia Nacional  de

Investigación  e  Innovación  (ANII  POS_EXT_2016_1_136663).  The  project  is  partially

funded by the School of Biological Sciences, Queen’s University Belfast (UK) through a

grant to DP-D. FTM wish to thank PEDECIBA (Programa de Desarrollo de las Ciencias

Básicas) and ANII.  LU, FR, LC, PM and FTM want to thank CSIC-PAIE (Programa de

Apoyo  a  la  Investigación  Estudiantil  -  Comisión  Sectorial  de  Investigación  Científica,

Universidad de la República). We thank Paula Zermoglio and William Ulate for their critical

suggestions and many insightful comments.

Author contributions 

FG was responsible for data compilation, standardisation, quality control, management and

analysis. FG and DP-D have drafted the first manuscript. AG, PM, CF, LU, LC, FR and

FTM contributed with acquisition of data. AG, PM and CF checked the final species list. All

authors  collaboratively  contributed  to  the  interpretation  of  the  data  and  finalised  the

manuscript.

Biodiversidata: A novel dataset for the vascular plant species diversity ... 15

https://biodiversidata.org/


References

• Alonso Paz E, Bassagoda MJ (1999) Los bosques y los matorrales psamofilos en el

litoral platense y atlántico del Uruguay. Comunicaciones Botánicas Museo Nacional de

Historia Natural de Uruguay 6 (113). URL: https://www.mnhn.gub.uy/innovaportal/file/

12405/1/cb113.pdf 

• Alonso Paz E, Bassagoda MJ (2003) Relevamiento de la flora y comunidades

vegetales del Cerro Verde, Rocha, Uruguay. Comunicaciones Botánicas Museo

Nacional de Historia Natural de Uruguay 6 (127). URL: https://www.mnhn.gub.uy/

innovaportal/file/12405/1/cb127.pdf 

• Alonso Paz E, Bassagoda MJ (2009) Chiropetalum puntaloberense (Euphorbiaceae) A

New Species from Uruguay. Comunicaciones Botánicas Museo Nacional de Historia

Natural de Uruguay 6 (135). URL: https://www.mnhn.gub.uy/innovaportal/file/12405/1/

cb135.pdf

• Andrade BO, Marchesi E, Burkart S, Setubal RB, Lezama F, Perelman S, Schneider

AA, Trevisan R, Overbeck GE, Boldrini II (2018) Vascular plant species richness and

distribution in the Río de la Plata grasslands. Botanical Journal of the Linnean Society

188 (3). https://doi.org/10.1093/botlinnean/boy063 

• Bartesaghi ML (2007) Análisis espacial de las formaciones vegetales costeras Matorral

y Bosque, de la zona El Caracol, Departamento de Rocha, Uruguay. Universidad de la

República. Facultad de Ciencias, Uruguay. URL: http://www.guayubira.org.uy/psamofilo/

Caracol.pdf 

• Berazategui P, Duarte W, García M, Villagrán E (2009) Nymhaea prolifera Wiersema

(Nymphaeaceae): primera cita para el Uruguay. Comunicaciones Botánicas Museo

Nacional de Historia Natural de Uruguay 6 (137). URL: https://www.mnhn.gub.uy/

innovaportal/file/12405/1/cb137.pdf 

• Berazategui P, Duarte W, García M, Villagrán E (2010) Lepismium aculeatum (F.A.C.

Weber) Barthlott (Cactaceae): primer registro para la flora uruguaya. Comunicaciones

Botánicas Museo Nacional de Historia Natural de Uruguay 6 (140). 

URL: https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb140.pdf 

• Berazategui P, Duarte W, García M, Villagrán E (2012) Exclusión de Harrisia tortuosa

(Forbes ex Otto y Dietr.) Britton y Rose, de la flora del Uruguay e inclusión de Harrisia

martinii (lab.) Britton y Rose (Cactaceae), nueva cita para el Uruguay. Comunicaciones

Botánicas Museo Nacional de Historia Natural de Uruguay 6 (143). 

URL: https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb143.pdf 

• Brazeiro A, Achkar M, Canavero A, Fagúndez C, González E, Grela I, Lezama F,

Maneyro R, Bartesaghi L, Camargo A (2008) Prioridades geográficas para la

conservación de la biodiversidad terrestre. Resumen Ejecutivo. Proyecto PDT 32-26.

URL: https://www.researchgate.net/publication/326557153_Prioridades_Geograficas_

para_la_Conservacion_de_la_Biodiversidad_Terrestre_de_Uruguay 

• Brazeiro A, Achkar M, Toranza C, Bartesaghi L (2020) Agricultural expansion in

Uruguayan grasslands and priority areas for vertebrate and woody plant conservation.

Ecology and Society 25 (1). https://doi.org/10.5751/ES-11360-250115 

• Brussa C, Grela I (2007) Flora Arbórea del Uruguay. Con énfasis en las especies de

Rivera y Tacuarembó. COFUSA, Montevideo, Uruguay.

16 Grattarola F et al

https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb113.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb113.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb127.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb127.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb135.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb135.pdf
https://doi.org/10.1093/botlinnean/boy063
http://www.guayubira.org.uy/psamofilo/Caracol.pdf
http://www.guayubira.org.uy/psamofilo/Caracol.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb137.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb137.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb140.pdf
https://www.mnhn.gub.uy/innovaportal/file/12405/1/cb143.pdf
https://www.researchgate.net/publication/326557153_Prioridades_Geograficas_para_la_Conservacion_de_la_Biodiversidad_Terrestre_de_Uruguay
https://www.researchgate.net/publication/326557153_Prioridades_Geograficas_para_la_Conservacion_de_la_Biodiversidad_Terrestre_de_Uruguay
https://doi.org/10.5751/ES-11360-250115


• Brussa C (2016) Piper gaudichaudianum Kunth (Piperaceae), primer registro para la

flora del Uruguay. Agrociencia Uruguay 20: 1‑6. URL: http://www.scielo.edu.uy/

scielo.php?script=sci_arttext&pid=S2301-15482016000100001&nrm=iso 

• Butchart SH, Walpole M, Collen B, Van Strien A, Scharlemann JP, Almond RE, Baillie

JE, Bomhard B, Brown C, Bruno J (2010) Global biodiversity: indicators of recent

declines. Science https://doi.org/10.1126/science.1187512 

• Cascales J, Bracco M, Poggio L, Gottlieb AM (2014) Genetic diversity of wild

germplasm of “yerba mate” (Ilex paraguariensis St. Hil.) from Uruguay. Genetica 142

(6): 563‑573. https://doi.org/10.1007/s10709-014-9804-3 

• Cespedes-Payret C, Pineiro G, Achkar M, Gutierrez O, Panario D (2009) The irruption

of new agro-industrial technologies in Uruguay and their environmental impacts on soil,

water supply and biodiversity: a review. International Journal of Environment and Health

3 (2): 175‑197. https://doi.org/10.1504/IJEnvH.2009.024877 

• Chamberlain S, Barve V, Mcglinn D, Oldoni D, Desmet P, Geffert L, Ram K (2020a)

rgbif: Interface to the Global Biodiversity Information Facility. R package version 2.3.

URL: https://CRAN.R-project.org/package=rgbif 

• Chamberlain S, Szoecs E, Foster Z, Arendsee Z, Boettiger C, Ram K, Bartomeus I,

Baumgartner J, O'Donnell J, Oksanen J, Tzovaras BG, Marchand P, Tran V, Salmon M,

Li G, Grenié M (2020b) taxize: Taxonomic information from around the web. R package

version 0.9.92. URL: https://github.com/ropensci/taxize 

• Chapman A, Wieczorek J (2020) Georeferencing Best Practices. GBIF Secretariat.

https://doi.org/10.15468/doc-gg7h-s853 

• Chapman AD (2005) Principles of data quality. GBIF Secretariat 

https://doi.org/10.15468/doc.jrgg-a190 

• Chebataroff J (1942) La vegetación del Uruguay y sus relaciones fitogeográficas con la

del resto de la América del Sur. Revista Geográfica 2 (4/5/6): 49‑90. 

• Chebataroff J (1960) Algunos aspectos evolutivos de la vegetación de la provincia

fitogeográfica uruguayense. Apartado de Revista Nacional 4 (201): 3‑18. 

• Delfino L, Masciadri S (2005) Relevamiento florístico en el cabo Polonio, Rocha,

Uruguay. Iheringia. Série Botânica. 60 (2). 

URL: https://isb.emnuvens.com.br/iheringia/article/view/189 

• Delfino L, Masciadri S, Figueredo E (2005) Registro de Sideroxylon obtusifolium

(Roem. & Schult.) T.D. Penn. (Sapotaceae) en bosques psamófilos de la costa atlántica

de Rocha, Uruguay. Iheringia. Série Botânica. 60 (2): 129‑133. 

URL: https://isb.emnuvens.com.br/iheringia/article/view/190 

• Etchebarne V (2014) Efectos de la exclusión de ganado en la regeneración de la

comunidad arbórea en bosques serranos de Aiguá (Maldonado, Uruguay). Universidad

de la República. Facultad de Ciencias - PEDECIBA, Uruguay. 

URL: https://hdl.handle.net/20.500.12008/4051 

• Fagúndez-Pachón C, Grattarola F (2020) Plantas vasculares del Uruguay

(Observaciones Fagúndez-Pachón). Version 1.2. Biodiversidata. Occurrence dataset.

https://doi.org/10.15468/2qexdy 

• Gautreau P, Lezama F (2009) Clasificación florística de los bosques y arbustales de las

sierras del Uruguay. Ecologia Austral, Asociacion de Ecologia Argentina (19). URL: 

https://hal.archives-ouvertes.fr/hal-00744772 

• GBIF (2020) Occurrence Download. Accessed on 2020-06-10. GBIF.org. 

https://doi.org/10.15468/dl.wc2fm7 

Biodiversidata: A novel dataset for the vascular plant species diversity ... 17

http://www.scielo.edu.uy/scielo.php?script=sci_arttext&pid=S2301-15482016000100001&nrm=iso
http://www.scielo.edu.uy/scielo.php?script=sci_arttext&pid=S2301-15482016000100001&nrm=iso
https://doi.org/10.1126/science.1187512
https://doi.org/10.1007/s10709-014-9804-3
https://doi.org/10.1504/IJEnvH.2009.024877
https://CRAN.R-project.org/package=rgbif
https://github.com/ropensci/taxize
https://doi.org/10.15468/doc-gg7h-s853
https://doi.org/10.15468/doc-gg7h-s853
https://doi.org/10.15468/doc.jrgg-a190
https://isb.emnuvens.com.br/iheringia/article/view/189
https://isb.emnuvens.com.br/iheringia/article/view/190
https://hdl.handle.net/20.500.12008/4051
https://doi.org/10.15468/2qexdy
https://doi.org/10.15468/2qexdy
https://hal.archives-ouvertes.fr/hal-00744772
https://doi.org/10.15468/dl.wc2fm7


• González A, Grattarola F (2020) Plantas vasculares del Uruguay (Observaciones

González). Biodiversidata. Occurrence dataset. https://doi.org/10.15468/numhq3 

• González-Cabezudo AC (2011) Stipa L. (s.l.) (Poaceae) en el Uruguay: delimitaciones

actuales y análisis de su distribución geográfica. Universidad de la República. Facultad

de Ciencias - PEDECIBA, Uruguay. URL: https://hdl.handle.net/20.500.12008/3878 

• González-Calcagno SE (2013) Estudio de la composición florística y estructura de los

bosques ribereños del Río Uruguay al norte y al sur de la represa de Salto Grande, en

los departamentos de Artigas, Salto y Paysandú (Uruguay). Universidad de la

República. Facultad de Ciencias - PEDECIBA, Uruguay. URL: https://hdl.handle.net/

20.500.12008/4016 

• Grattarola F, Pincheira-Donoso D (2019) Data-sharing en Uruguay, la visión de los

colectores y usuarios de datos. Boletín de la Sociedad Zoológica del Uruguay 28 (1):

1‑14. https://doi.org/10.26462/28.1.1 

• Grattarola F, Botto G, da Rosa I, Gobel N, González E, González J, Hernández D,

Laufer G, Maneyro R, Martínez-Lanfranco J, Naya D, Rodales A, Ziegler L, Pincheira-

Donoso D (2019a) Biodiversidata: An open-access biodiversity database for Uruguay.

Biodiversity Data Journal 7 https://doi.org/10.3897/BDJ.7.e36226 

• Grattarola F, Botto G, da Rosa I, Gobel N, González E, González J, Hernández D,

Laufer G, Maneyro R, Martínez-Lanfranco J, Naya D, Rodales A, Ziegler L, Pincheira-

Donoso D (2019b) Biodiversidata: An open-access biodiversity database for Uruguay.

Zenodo https://doi.org/10.5281/zenodo.3685897 

• Grela I, Brussa C (2003) Relevamiento florístico y análisis comparativo de

comunidades arbóreas de Sierra de Ríos (Cerro Largo-Uruguay). Agrociencia 7 (2).

URL: http://www.fagro.edu.uy/agrociencia/index.php/directorio/article/view/364 

• Grela I (2004) Geografía florística de las especies arbóreas de Uruguay: propuesta

para la delimitación de dendrofloras. Universidad de la República. Facultad de Ciencias

- PEDECIBA, Uruguay.

• Guido A, Mársico LL (2011) Composición florística y estructura del componente leñoso

del bosque asociado al Río Queguay Grande (Paysandú, Uruguay). Recursos Rurais

(7). URL: https://revistas.usc.gal/index.php/rr/article/view/93 

• Guido A, Mai P, Piñeiro V, Mourelle D, Souza M, Machín E, Zaldúa N, Lenzi J (2013)

Floristic composition of Isla de las Gaviotas, Río de la Plata estuary, Uruguay. Check

List 9 (4): 763‑770. https://doi.org/10.15560/9.4.763 

• Haretche F, Mai P, Brazeiro A (2012) Woody flora of Uruguay: inventory and implication

within the Pampean region. Acta Botanica Brasilica 26 (3): 537‑552. 

https://doi.org/10.1590/S0102-33062012000300004 

• Jolochin G (2016) Análisis biogeográfico de la variabilidad genética de Eugenia uniflora

L. en Uruguay. Universidad de la República. Facultad de Ciencias - PEDECIBA,

Uruguay. URL: https://hdl.handle.net/20.500.12008/9074 

• Jolochin GS (2007) Revisión de Myrtaceae Adans. de la flora uruguaya. Universidad de

la República. Facultad de Agronomía, Uruguay.

• Kindt R (2020) WorldFlora: An R package for exact and fuzzy matching of plant names

against the World Flora Online Taxonomic Backbone data. bioRxiv 

https://doi.org/10.1101/2020.02.02.930719 

• Lovejoy T, Hannah L (2019) Biodiversity and climate change: Transforming the

biosphere. Yale University Press [ISBN 9780300206111] https://doi.org/10.2307/

j.ctv8jnzw1 

18 Grattarola F et al

https://doi.org/10.15468/numhq3
https://hdl.handle.net/20.500.12008/3878
https://hdl.handle.net/20.500.12008/4016
https://hdl.handle.net/20.500.12008/4016
https://doi.org/10.26462/28.1.1
https://doi.org/10.3897/BDJ.7.e36226
https://doi.org/10.5281/zenodo.3685897
http://www.fagro.edu.uy/agrociencia/index.php/directorio/article/view/364
https://revistas.usc.gal/index.php/rr/article/view/93
https://doi.org/10.15560/9.4.763
https://doi.org/10.1590/S0102-33062012000300004
https://hdl.handle.net/20.500.12008/9074
https://doi.org/10.1101/2020.02.02.930719
https://doi.org/10.2307/j.ctv8jnzw1
https://doi.org/10.2307/j.ctv8jnzw1


• Machado P, González-Rosales HA (2016) Estudio fitosociológico de un bosque de

quebradas en la cañada Yerba Sola, Cerro Largo. Universidad de la República.

Facultad de Agronomía, Uruguay. URL: https://hdl.handle.net/20.500.12008/19697 

• Mai P, Rossado A, Bonifacino JM, Waechter JL (2016) Taxonomic revision of Peperomia

(Piperaceae) from Uruguay. Phytotaxa 244 (2): 125‑144. https://doi.org/10.11646/

phytotaxa.244.2.2 

• Mai P, Rossado A, Grattarola F (2020) Plantas vasculares del Uruguay (Observaciones

Mai & Rossado). Biodiversidata. Occurrence dataset. https://doi.org/10.15468/p5xp5g 

• Marchesi E, Alonso E, Brussa C, Delfino L, García M, Haretche F (2013) Plantas

vasculares. In: Soutullo A, Clavijo C, Martínez-Lanfranco J (Eds) Especies prioritarias

para la conservación en Uruguay. Vertebrados, moluscos continentales y plantas

vasculares. SNAP/DINAMA/MVOTMA y DICYT/MEC, Montevideo, 45 pp. 

URL: https://www.researchgate.net/publication/280601000_Especies_prioritarias_

para_la_conservacion_en_Uruguay_Vertebrados_moluscos_continentales_y_

plantas_vasculares 

• Myers N, Mittermeier RA, Mittermeier CG, Da Fonseca GAB, Kent J (2000) Biodiversity

hotspots for conservation priorities. Nature 403 (6772): 853‑858. 

https://doi.org/10.1038/35002501 

• Myers N (2003) Biodiversity hotspots revisited. BioScience 53 (10): 916‑917. 

https://doi.org/10.1641/0006-3568(2003)053[0916:BHR]2.0.CO;2 

• Parmesan C (2006) Ecological and evolutionary responses to recent climate change.

Annual Review of Ecology, Evolution, and Systematics 37 (1): 637‑669. 

https://doi.org/10.1146/annurev.ecolsys.37.091305.110100

• Pérez-Sobrino C (2016) Revisión taxonómica de Grazielia R. M. King H. Rob.

Asteraceae (Eupatorieae) en Uruguay. Universidad de la República. Facultad de

Ciencias, Uruguay. URL: https://hdl.handle.net/20.500.12008/8412 

• Peterson AT, Asase A, Canhos DAL, de Souza S, Wieczorek J (2018) Data leakage and

loss in biodiversity informatics. Biodiversity Data Journal 6 https://doi.org/10.3897/BDJ.

6.e26826 

• Ramos ME (2009) Caracterización fitosociológica de la flora arbórea y arbustiva de

cerros chatos de Rivera. Universidad de la República. Facultad de Agronomía,

Uruguay. URL: https://hdl.handle.net/20.500.12008/20676 

• R Core Team (2020) R: A Language and Environment for Statistical Computing. R

Foundation for Statistical Computing. URL: https://www.R-project.org/ 

• Ríos M, Bartesaghi L, Piñeiro V, Garay A, Mai P, Delfino L, Masciadri S, Alonso-Paz E,

Bassagoda MJ, Soutullo A (2010) Caracterización y distribución espacial del bosque y

matorral psamófilo. Serie de Informes Nº 23. SNAP - EcoPlata. 

URL: https://www.academia.edu/784285/ 

• Rivas M, Barilani A (2004) Diversidad, potencial productivo y reproductivo de los

palmares de Butia capitata (Mart.) Becc. de Uruguay. Agrociencia 8 (1). 

URL: http://www.fagro.edu.uy/agrociencia/index.php/directorio/article/view/532/0 

• Rivas M, Jaurena M, Gutiérrez L, Barbieri RL (2014) Diversidad vegetal del campo

natural de Butia odorata (Barb. Rodr.) Noblick en Uruguay. Agrociencia Uruguay 18 (2):

14‑27. URL: http://www.scielo.edu.uy/scielo.php?

script=sci_arttext&pid=S2301-15482014000200002&nrm=iso 

• Rivas M, Filippini JM, Cunha H, Hernández J, Resnichenko Y, Barbieri RL (2017) Palm

forest landscape in Castillos (Rocha, Uruguay): Contributions to the design of a

Biodiversidata: A novel dataset for the vascular plant species diversity ... 19

https://hdl.handle.net/20.500.12008/19697
https://doi.org/10.11646/phytotaxa.244.2.2
https://doi.org/10.11646/phytotaxa.244.2.2
https://doi.org/10.15468/p5xp5g
https://www.researchgate.net/publication/280601000_Especies_prioritarias_para_la_conservacion_en_Uruguay_Vertebrados_moluscos_continentales_y_plantas_vasculares
https://www.researchgate.net/publication/280601000_Especies_prioritarias_para_la_conservacion_en_Uruguay_Vertebrados_moluscos_continentales_y_plantas_vasculares
https://www.researchgate.net/publication/280601000_Especies_prioritarias_para_la_conservacion_en_Uruguay_Vertebrados_moluscos_continentales_y_plantas_vasculares
https://doi.org/10.1038/35002501
https://doi.org/10.1641/0006-3568(2003)053%5B0916:BHR%5D2.0.CO;2
https://doi.org/10.1146/annurev.ecolsys.37.091305.110100
https://hdl.handle.net/20.500.12008/8412
https://doi.org/10.3897/BDJ.6.e26826
https://doi.org/10.3897/BDJ.6.e26826
https://hdl.handle.net/20.500.12008/20676
https://www.R-project.org/
https://www.academia.edu/784285/
http://www.fagro.edu.uy/agrociencia/index.php/directorio/article/view/532/0
http://www.scielo.edu.uy/scielo.php?script=sci_arttext&pid=S2301-15482014000200002&nrm=iso
http://www.scielo.edu.uy/scielo.php?script=sci_arttext&pid=S2301-15482014000200002&nrm=iso


conservation area. Open Journal of Forestry 7 (2). https://doi.org/10.4236/ojf.

2017.72007 

• Rodríguez-Mazzini R, Azpiroz AB, Báez F, Bonifacino M, Molina B, Prigioni C (2001)

Evaluaciones ecológicas rápidas aplicadas a la Reserva de Biosfera Bañados del Este.

PROBIDES. Serie Documentos de Trabajo N° 36. URL: https://www.probides.org.uy/

publicaciones.php?id=2763 

• Rossado AJ, Donadío S, Bonifacino JM (2018) Tillandsia uruguayensis (Tillandsioideae,

Bromeliaceae), a new epilithic species from Uruguay. Phytotaxa 345 (2). 

https://doi.org/10.11646/phytotaxa.345.2.4 

• Rowlingson B (2019) Interface to the "Geonames" Spatial Query Web Service. R

package version 0.999. URL: https://cran.r-project.org/package=geonames 

• Soriano A, León RJC, Sala OE, Lavado RS, Deregibus VA, Cahuepé MA, Scaglia OA,

Velázquez CA, Lemcoff JH (1992) Río de la Plata Grasslands. In: Coupland RT (Ed.)

Ecosystems of the world 8A. Natural grasslands. Introduction and Western Hemisphere.

Elsevier, New York, 367–407 pp.

• Soutullo A, Gudynas E (2006) How effective is the MERCOSUR's network of protected

areas in representing South America's ecoregions? Oryx 40 (1): 112‑116. 

https://doi.org/10.1017/S0030605306000020 

• Trujillo C (2012) Revisión taxonómica del genero Panphalea Lag. (Compositae:

Mutisioideae) en Uruguay. Universidad de la República. Facultad de Ciencias, Uruguay.

URL: https://hdl.handle.net/20.500.12008/1497 

• Urtado L, Rossi F, Cappuccio L, Teixeira de Mello F, Mai P, Grattarola F (2020) Plantas

vasculares del Uruguay (Observaciones Urtado et al.). Biodiversidata. Occurrence

dataset. https://doi.org/10.15468/ksffdg 

• Wieczorek J, Bloom D, Guralnick R, Blum S, Döring 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 

• Wilkinson MD, Dumontier M, Aalbersberg IJ, Appleton G, Axton M, Baak A, Blomberg N,

Boiten J, da Silva Santos LB, Bourne PE, Bouwman J, Brookes AJ, Clark T, Crosas M,

Dillo I, Dumon O, Edmunds S, Evelo CT, Finkers R, Gonzalez-Beltran A, Gray AJG,

Groth P, Goble C, Grethe JS, Heringa J, ’t Hoen PAC, Hooft R, Kuhn T, Kok R, Kok J,

Lusher SJ, Martone ME, Mons A, Packer AL, Persson B, Rocca-Serra P, Roos M, van

Schaik R, Sansone SA, Schultes E, Sengstag T, Slater T, Strawn G, Swertz MA,

Thompson M, van der Lei J, van Mulligen E, Velterop J, Waagmeester A, Wittenburg P,

Wolstencroft K, Zhao J, Mons B (2016) The FAIR Guiding Principles for scientific data

management and stewardship. Scientific Data 3 (1). https://doi.org/10.1038/sdata.

2016.18 

• Zermoglio PF, Chapman AD, Wieczorek JR, Luna MC, Bloom DA (2020)

Georeferencing Quick Reference Guide. GBIF Secretariat, Copenhagen. 

https://doi.org/10.35035/e09p-h128 

• Zuloaga FO, Belgrano MJ, Zanotti CA (2019) Actualización del Catálogo de las Plantas

Vasculares del Cono Sur. Darwiniana, nueva serie 7 (2). https://doi.org/10.14522/

darwiniana.2019.72.861 

20 Grattarola F et al

https://doi.org/10.4236/ojf.2017.72007
https://doi.org/10.4236/ojf.2017.72007
https://www.probides.org.uy/publicaciones.php?id=2763
https://www.probides.org.uy/publicaciones.php?id=2763
https://doi.org/10.11646/phytotaxa.345.2.4
https://cran.r-project.org/package=geonames
https://doi.org/10.1017/S0030605306000020
https://hdl.handle.net/20.500.12008/1497
https://doi.org/10.15468/ksffdg
https://doi.org/10.1371/journal.pone.0029715
https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.1038/sdata.2016.18
https://doi.org/10.35035/e09p-h128
https://doi.org/10.14522/darwiniana.2019.72.861
https://doi.org/10.14522/darwiniana.2019.72.861


Supplementary material

Suppl. material 1: Biodiversidata vascular plant occurrence records from Uruguay
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