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Abstract: The Andean bear (Tremarctos ornatus) is listed as a vulnerable species by the International
Union for Conservation of Nature; however, the lack of knowledge regarding different aspects of its
ecology, biogeography, and abundance hinders the conservation efforts of researchers and managers. To
address the high cost of acquiring information and the lack of systematized data, we created a database
for records of this species in Peru. We compiled Andean bear occurrence records in Peru for the years
1980–2018 from different sources, including direct observations, indirect observations (footprints, food
remains, bear beds and scats), and camera-trap photographs from published literature, gray literature, and
environmental impact studies. With collaboration from many colleagues, we obtained 973 records and
created an open access database by using the Global Biodiversity Information Facility data repository.
We encourage the use, publication, and sharing of raw data from studies and opportunistic observations
to gain better knowledge and support for the conservation of the Andean bear and other threatened
species.
Resumen: El oso andino (Tremarctos ornatus) está catalogado como especie vulnerable por la Unión
Internacional para la Conservación de la Naturaleza (UICN). Los esfuerzos de conservación del oso
andino se ven limitados actualmente por la falta de información acerca de su ecología, biogeografía y
abundancia. Con el aporte de muchos colegas creamos una base de datos de aceso abierto en el repositorio
GBIF para los registros del oso andino en Perú con el fin de facilitar el acceso a la información existente
sobre los registros de ocurrencia en Perú. Para ello recopilamos un total de 973 registros de ocurrencia
de oso andino en Perú reportados entre 1980 y 2018. Los registros incluyen observaciones directas,
observaciones indirectas (huellas, restos de comida, camas de osos y heces) y fotografías de cámaras
trampa de publicaciones, literatura gris y estudios de impacto ambiental. Esperamos que esta base de
datos fomente el uso, publicación e intercambio de datos provenientes tanto de estudios formales, como
de observaciones casuals, que aporten al mejor conocimiento y conservación del oso andino y otras
especies amenazadas.

Key words: Andean bear, data availability, distribution, occurrence, oso andino, oso de anteojos, spectacled bear,
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Acquiring information on the conservation of wildlife
species can be expensive, particularly when conducting
long-term studies of rare species in developing nations,
and individual research efforts may not be sufficient to
develop an understanding of conservation needs. Con-
servation strategies are constrained by absence of infor-
mation on the ecology, biogeography, and abundance of
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target species; thus, collaboration among researchers is
essential (Costello et al. 2015).

Data can generate new knowledge and can be reused
and analyzed in different ways (Zimmerman 2008). In-
terpretive publications are important, but publishing raw
data represents an opportunity to further our knowledge
by reusing data to answer new questions and by com-
bining them with other data sets, as well as to show
transparency for work being conducted (Michener 2015).
However, studies have shown that <1% of data from
articles utilizing ecological data were made available
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(Reichman et al. 2011) and, even when journals required
publication of raw data, this request was not frequently
met (Savage and Vickers 2009). The data-sharing cul-
ture among ecology researchers is evolving slowly, and
data repositories are developing in order to facilitate data
publication and standardization. Global Biodiversity In-
formation Facility (GBIF; https://www.gbif.org/) is one
of the most popular data repositories (Robertson et al.
2014); this repository allows the publication of different
types of data under a standardized format and with dif-
ferent creative common licenses.

Studies of Andean bears (Tremarctos ornatus) are chal-
lenging because of the elusive behavior and biology of the
species, and because they live in remote areas with diffi-
cult access. Although new knowledge of these bears has
been produced in recent years, there are still gaps of infor-
mation in fundamental aspects of Andean bear ecology,
including its distribution (García-Rangel 2012).

To improve upon the current knowledge while helping
to fill this information void on Andean bears, we used the
GBIF data repository to create an Andean bear occurrence
database for Peru. Peru currently does not have a country-
level biodiversity data repository, such as Colombia does
with the SiB (https://sibcolombia.net/) and Ecuador with
BIOWEB (https://bioweb.bio/).

We created this database by compiling Andean bear
records for the years 1980–2018 from a variety of sources
because older records were not found. Although differ-
ences in the precision, effort, and study design exist, this
compilation is highly valuable because it is the first such
database for this species. This database may be used by
policy makers, researchers, and students, and could lead
to further knowledge of Andean bear populations in Peru,
by allowing comparative studies and studies at larger tem-
poral and geographical scales.

Methods
First-hand published and opportunistic records

We contacted 59 people for our study, including 40
researchers who potentially could have Andean bear
records based on projects in which they were involved,
locations where they were working, and published work,
and who might have recommendations for obtaining ad-
ditional records. This included researchers in other fields,
such as ornithology and botany, who potentially had spent
time in Andean bear habitats such as cloud forests in Peru.
We also contacted 19 directors of protected areas in Peru
listed as areas with Andean bear presence (Figueroa 2013,
SERFOR 2016).

We made contact with researchers and directors by
e-mail (twice, if necessary), and we also personally con-
tacted 2 directors in their offices. After a brief introduc-
tion of the project, we asked whether they would share
their Andean bear information and if they could provide
contacts for others who may have information. We asked
them to provide the geographic coordinates, date, type
of record, and other relevant information related to the
records, such as the sampling effort of the study, as well as
the citation of the publication associated with the records,
if appropriate. Finally, we formatted the information ob-
tained according to the Darwin Core format (Wieczorek
et al. 2012) used by GBIF, which includes data fields such
as source, type of record, coordinates, data, and other
relevant information from the records (Table 1) and pro-
ceeded to publish the GBIF repository.

Literature review
We created a literature review by using Google

Scholar (Google LLC, Mountain View, California, USA;
https://scholar.google.com/) to search for peer-reviewed
articles, with “Tremarctos ornatus” and “Peru” as key
words. We also looked for gray literature at Peruvian uni-
versities, nongovernmental organizations (NGOs), and
governmental websites. When geographic coordinates
of the records were not provided in publications, we
georeferenced the maps provided in those publications
and took the central point of the record presented in
the map in the program Arc Map 10.5 (Environmental
Systems Research Institute, Inc., Redlands, California,
USA). When a publication had no locations or maps, we
did not include it in the database. We contacted authors
of these publications, as indicated above. We did not
include existing records of the Andean bear in Peru
from other databases in GBIF or other data repositories,
such as the Tropical Ecology Assessment and Moni-
toring (TEAM; https://www.wildlifeinsights.org/team-
network), in order to avoid duplication. Other databases
in GBIF included 20 Andean bear records in total
at the moment of the submission of this manuscript
(Field Museum of Natural History [Zoology] Mammal
Collection, https://www.fieldmuseum.org/node/4831;
American Museum of Natural History Mammal Col-
lections, https://www.amnh.org/research/vertebrate-
zoology/mammalogy; Rapid Assessment Program Bio-
diversity Survey Database, https://www.gbif.org/dataset/
4d749d70-e2e1-11dd-8102-b8a03c50a862; Louisiana
State University Museum of Natural Science Mammals
Collection, https://www.gbif.org/dataset/847e2306-f762
-11e1-a439-00145eb45e9a; Museum of Vertebrate Zool-
ogy Mammal Collection [Arctos], https://www.gbif.org/
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Table 1. Darwin Core Standard fields used in our database of Andean bear (Tremarctos ornatus) occurrence
records in Peru for the years 1980–2018 (Darwin Core provides more fields than those presented here).

Darwin Core field used Definition Example

occurrenceID An identifier for the occurrence. Created
based on the initials of the species, the
abbreviation of the country, the author or
institution name, and the number of the
record.

TO:PE:PNRA001
Tremarctos ornatus
Peru
Parque Nacional Rio Abiseo
Record 001

recordedBy A list of names of people, groups, or
organizations responsible for recording
the original Occurrence.

Rangers, PNRA-SERNANPa

scientificName Scientific name of the species recorded. Tremarctos ornatus
basisOfRecord The specific nature of the data record. Occurrence
eventDate The date, time, or interval during which an

Event occurred.
09/19/17

country The name of the country or major
administrative unit in which the Location
occurred.

Peru

countryCode The standard code for the country in which
the Location occurred.

PE

stateProvince The name of the next smaller administrative
region than country in which the Location
occurred.

San Martin

locality The specific description of the place. Less
specific geographic information can be
provided in other geographic terms.

Buffer zone

Parque Nacional Rio Abiseo
locationRemarks Comments or notes about the Location. Trail by the river
decimalLongitude The geographic longitude (in decimal

degrees, using the spatial reference
system given in geodeticDatum) of the
geographic center of a Location.

−73,87865

decimalLatitude The geographic latitude (in decimal
degrees, using the spatial reference
system given in geodeticDatum) of the
geographic center of a Location.

−5,87654

verbatimElevation The original description of the elevation of
the Location (in m).

2500

georeferenceRemarks Notes or comments about the spatial
description determination, explaining
assumptions made in addition or
opposition to those formalized in the
method referred to in georeferenced
Protocol.

Georeferenced from map

occurrenceRemarks Comments or notes about the Occurrence. scratch
samplingEffort The amount of effort expended during an

Event.
2-km transects, total of 20 km sampled

institutionCode The name (or acronym) in use by the
institution having custody of the object(s)
or information referred to in the record.

SENANP

dcterms:bibliographicCitation A bibliographic reference for the resource
as a statement indicating how this record
should be cited (attributed) when used.

Wallace et al. 2014. Andean Bear Priority
Conservation Units in Bolivia & Peru.
Wildlife Conservation Society, Centro de
Biodiversidad y Genética de la
Universidad Mayor de San Simón de
Bolivia, Universidad Cayetano Heredia de
Perú y Antwerp University. La Paz,
Bolivia.

aParque Nacional del Río Abiseo-Servicio Nacional de Áreas Naturales Protegidas por el Estado.
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Table 2. Summary of Andean bear (Tremarctos ornatus) records and their sources, as obtained for our data
base of occurrence records in Peru for the years 1980–2018. NGO is non-governmental organization.

Type of publication No. of records No. of authors Type of author affiliation

Book 285 5 NGO, Protected areas, independent
Dissertation or Thesis 93 4 NGO, Protected areas, independent
Peer-reviewed publication 328 3 NGO, Protected areas, independent
Other gray literature 85 8 NGO, Protected areas, independent, university
Environmental Impact Statement 16 - Consulting agency
Unpublished 166 13 NGO, Protected areas, independent

dataset/0daed095-478a-4af6-abf5-18acb790fbb2; iNat-
uralist Research-grade Observations, https://www.gbif.
org/dataset /50c9509d-22c7-4a22-a47d-8c48425ef4a7;
Smithsonian National Museum of Natural History
Extant Specimen Records and Vertebrate Zoology Divi-
sion - Mammals, https://naturalhistory.si.edu/research/
vertebrate-zoology/mammals; Yale Peabody Museum,
https://peabody.yale.edu/), and the Tropical Ecology
Assessment and Monitoring (TEAM) had 2 locations
with Andean bear records for Peru.

Environmental impact study reports
We reviewed reports of environmental impact studies

(EIS) from projects in regions where the Andean bear
may be present according to previous literature (Wallace
et al. 2014). Environmental impact statement reports from
mining projects since 2011 were available at the Peruvian
Ministry of Energy and Mines website. We requested EIS
reports for oil exploration and hydroelectric projects from
the Ministry because they were not available online. We
only reviewed detailed and semi-detailed environmental
impact studies, but not environmental impact statements
because these do not contain biological evaluations. We
also reviewed EIS reports from modifications of previous
mining projects.

Data quality control
We plotted geographic coordinates of records using

Arc Map 10.5 in order to verify the congruence of the
spatial information with the information provided from
literature and researchers. We projected and converted
records to decimal degrees in order to meet the require-
ments of GBIF. We georeferenced most of the records
using a Global Positioning System, which has an error
of 5–10 m. However, when records were georeferenced
from maps and not obtained directly from researchers, we
provided errors likely resulting from the resolution pre-
sented in the publications, as well as precision of coordi-
nate details, for each record. Direct and indirect records

included in the database that were not previously pub-
lished were validated directly by researchers or rangers,
and we included the characteristics of the record in the
database for further evaluation.

Results
We obtained 973 Andean bear records throughout

much of Peru (Fig. 1). Replies were obtained from 37 of
the 59 people contacted, representing 83% of researchers
and 21% of protected-area directors. Most of those con-
tacted (67%) shared their records, and half of the people
that responded also suggested new contacts, adding 20
new researchers to the original contact list and adding
records to the database (Table 2).

Four hundred seventy-nine records were already pub-
lished in gray literature, including dissertations, reports,
guides, and books; 166 were not published previously and
328 were published in peer-reviewed journals, includ-
ing notes and journals in Spanish. We made the database
available at https://www.gbif.org/dataset/375eb3fe-af43-
4d37-815a-d8bd891e8ca5. By creating an account in
GBIF, one can download a cvs file, which can be opened
in Excel (Microsoft Corporation, Redmond, Washington,
USA). The GBIF data type is UTF-8, which has to be
specified in order to maintain the format when importing
the data in Excel. Alternatively, data can be downloaded
directly into the R programing environment (R Core Team
2019) using the r package rgbif (Chamberlain et al. 2019).

Discussion
Even though data-sharing is not customary in Peru,

we obtained contributions from most of the researchers
we contacted, and some of these individuals provided
additional contacts that enabled us to contact more
researchers than we originally expected. Researchers
who work with other taxa provided more opportunistic
data, such as encounters with bears or indirect records.

Ursus 31:article e11 (2020)
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Fig. 1. Distribution of Andean bear (Tremarctos ornatus) records (1980–2018) in Peru obtained for the
database by type of source.

This information was very important because it came
from different localities, increasing the spatial extent of
our database. These rarely used opportunistic records can
provide newly identified localities for the Andean bear,
whereas existent Andean bear studies tend to be concen-
trated to more restricted areas for logistic reasons or as a
result of different study goals. Most of the Andean bear
information is found in gray literature (García-Rangel
2012); hence, this was also an important source. However,
most of the documents and reports of NGOs and govern-
mental institutions were not published in peer-reviewed
journals, so the information was less accessible. This is
also true for dissertations and theses. Thus, inefficient
diffusion of information becomes another challenge for
researchers and managers interested in this species.

Even though we are living in the information age, ac-
cess to that information can be challenging in many coun-

tries and for many species. Researchers and managers can
struggle when trying to implement conservation or man-
agement actions because of insufficient knowledge; as
a result, most of the conservation efforts still focus on
research (SERFOR 2016). Data-sharing in open-access
data repositories can help to accelerate the development
of scientific knowledge (Michener 2015), as well as avoid
duplicated efforts and make our work more transparent by
sharing more than our inferences (Reichman et al. 2011).
Data-sharing as a common practice for researchers, par-
ticularly when working with at-risk or poorly known
species, is advisable because species conservation can
be time-sensitive.

Data-sharing challenges, such as data standardization
and data management, can be overcome by using the
available tools from data repositories such as GBIF.
Although this is not the only data repository available, we

Ursus 31:article e11 (2020)
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believe that it best met our needs because GBIF provides
technical support and is available in different languages,
including Spanish. However, institutions that own large
amounts of data, such as governments, NGOs, and uni-
versities, may need to invest in data managers. Concerns
about providing the locality of vulnerable species can
be addressed by reducing the geographical precision, as
suggested by GBIF. However, we believe that this is not
likely a concern because Andean bears have large home
ranges (Castellanos 2011). We recognize that variability
in precision of the records may be an issue for some future
research objectives, but we are confident that researchers
and managers will take careful considerations to align the
data with their research objectives.

Management implications
This database provides information that may be used by

managers, researchers, and students for the development
of conservation or management strategies, such as the
National Plan for the Conservation of Andean bear, led
by the Peruvian Wildlife and Forest Service (Servicio
Nacional Forestal y de Fauna Silvestre - SERFOR), as
well as for further studies, training, or other educational
purposes. New contributions to this database can be made
by contacting the corresponding author, and these data
may be used to complement other records. However, we
also encourage the construction of new databases for this
and other species in the GBIF platform.
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