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FAIR Principles
Large amounts of data and information are now available online and
the rate at which this data is produced continues to increase with technological advancements in science. To ensure that data is always easily
discoverable and accessible, some practices can be put in place to guide
this process. The FAIR principles (1) aim to make data discoverable, accessible, interoperable and reusable. These guidelines were defined
during a workshop in Leiden, Netherlands, in 2015.

Findable

Accessible

Findable data can be ensured by
defining a unique persistent identifier (e.g. DOI or URL), by pairing
the data with rich metadata following recognized norms that itself
includes the identifier, and finally,
ensuring an indexed presence in
both regional and international
data discovery portals or search
engines.

1. https://ogsl.ca/en/fair-principles/

© SLGO

Accessibility means that data can be
easily obtained by humans as well as
by machines, through well-defined
and ideally standardized protocols.
Access conditions must be clearly
established (license, reuse rights, etc.).
Even when the data is inaccessible, the
metadata should remain accessible in
a way that the dataset remains discoverable. The author of the dataset can
then be reached for more information
or for a data access request (for example, under specific conditions).
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FAIR Principles
Interoperable
Interoperability makes it possible to
exchange data with other institutions and initiatives nationally and
internationally. Within the ocean
science sphere this interoperability is
essential for achieving the synchronized, global understanding of the
state of the world’s oceans that is
necessary for global decision making
about things such as climate change
and the blue economy. Interoperability also makes it possible to integrate
different data into a single interface,
for example within the same web
application. This can be achieved in a
variety of ways, including: the use of
a common programming language,
the use of controlled vocabulary, as
well as non-proprietary formats. The
same efforts can be applied to metadata as well as references to other
(meta)data.

Re-Usable
By having data and metadata following best practices, it is possible
to optimize them for reuse. This is
important for data sharing as well
as for long-term archival of data. The
metadata about a dataset should be
sufficiently detailed that someone
can re-use the data without contacting you. Data and metadata must
be richly detailed, as well as user
licenses. Any information specific
to the field of interest of the data in
question must be made available as
well

© SLGO
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Basic Concepts
File Formats
Data file formats have important implications:
•
•
•

Ability to re-open and re-use your data in the future.
Other people can read your data easily.
Long-term archival.
o Proprietary formats may become unusable over time as the organizations responsible for the formats stop supporting them.

Ideally, the chosen file format should be:
•
•
•

Non-prorietary: open source
Unencrypted: unless it contains personal data
Uncompressed

Common open source text file formats
•
•
•
•

.CSV
.TAB
.TXT and .DAT
NetCDF

The first three file formats can be opened using a simple text editor. NetCDF
requires specialized but open source tools.
Applications
populaires

Examples of Open
Document Format for
mainstream
applications

© SLGO

Équivalent en
format ouvert

.docx

.odt

.xlsx

.ods

.pptx

.odp

.zip

.tar.gz
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Basic Concepts
File and Variables Naming
Few rules to adopt when naming files. Same rules apply for column headers
in spreadsheets:
•
•
•
•
•

No special characters, such as ! “ / $ % ? * [ }
Avoid using capital letters
Use _ and – to add information to the title – avoid putting periods in
your file names since they can be problematic in the case of SQL requests, for example.
Use as few characters as possible, while making sure to properly describe the files
When adding numbering to your file names, remember to add 0s
so that your files are properly sorted in the folders. Add the number
of 0 necessary so that there is the same number of digits in your nomenclatures.

Data File Structure and Tidiness

By relying on the first essential rule, the headings of columns must display
names of variables and not values. For example, the following figure shows a
spreadsheet where species names are treated as variable names, when they
should rather be values.

© SLGO
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Basic Concepts
Data File Structure and Tidiness
Figure 1. Species Count

On the right, the figure indicates the good practice to follow. In addition, whenever the count of a species is noted, it is an observation. And the second essential rule indicates that each observation must have its own line.
By following the spreadsheet model presented on the left, it would be impossible to add a variable such as the average weight of the observed species. On
the other hand, in the example on the right, it would be possible to add a column next to “Count” for the variable “Weight”.

© SLGO
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General Standards
This section discusses the different standards adopted by SLGO in order to ensure interoperability between regional, national and international systems. By
adopting certain data management standards, it makes it easier for end-users
to reuse data. Also, it makes files compatible with our visualization tools.
Different standards apply depending on whether the files contain biodiversity
data or physical-chemical data. The standards for these two types of data will
be described in two distinct sections. However, some standards remain the
same, particularly for the variables of unique identifier, dates and times, geographic coordinates and units of measurement.

Unique Identifier
In a spreadsheet, a unique identifier (2) needs to be added for each observation (or each line). It can be generated from different information contained
in the spreadsheet. Figures 3, 4 and 5 provide examples, with the columns
titled “occurrence_ID”, “measurementID” and “eventID” respectively. In Figure
3, this unique identifier was created by concatenating the columns ID, site_
num, and section, using a simple Excel formula:
=CONCATENER(A2;»:»;B2;»:»;C2)

Standards for Dates and Times
Dates and times follow the ISO 8601 standards (3).
Dates must be entered using this format:
•
•
•

yyyy-mm-ddT00:00:00-00:00		
2020-02-25T14:00:00-04:00		
2020-02-25T14:00:00-05:00		

year, month, day, T, time, UTC
Eastern Daylight Time UTC-4
Eastern Standard Time UTC-5

Time and full date are not mandatory. Here are some examples of accepted
entries:
•
•
•

2020-02-25
2020-02
2020

2. https://obis.org/manual/darwincore/ (Occurrence)
3. https://www.iso.org/iso-8601-date-and-time-format.html

© SLGO
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General Standards
Standards for Dates and Times
When the dates are a time interval, they must be entered in this way:
•
•
•
•

2020-02-25/2020-02-26
2020-02/2020-03
2020/2021
2020/

Standards for Geographic Coordinates

Latitude
Definition The geographic latitude (in decimal degrees) is the geographic
center of a location. Positive values are north of the Equator, negative values
are south of it. Legal values lie between -90 and 90, inclusive.
Example

-41.0983423

Longitude
Definition The geographic longitude (in decimal degrees) is the geographic
center of a location. Positive values are east of the Greenwich Meridian, negative values are west of it. Legal values lie between -180 and 180, inclusive.
Example

-121.1761111

A coordinate entry in this format is not the accepted standard:
39° 17′ N, 76° 36′ O.
4. http://rs.tdwg.org/dwc/terms/decimalLatitude
5. http://rs.tdwg.org/dwc/terms/decimalLongitude

© SLGO
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General Standards
Standards for Units of measurement
If you use variables associated with a unit of measure, such as mass, volume
or temperature, it is necessary to separate the variable and the unit in two columns as shown in the following example (Figure 2).
Figure 2. Units must have their own columns.

Special characters in columns titles such as (m) may interfere with certain
computer software, especially when the databases are transferred to the visualization tools.
The most important thing to remember with the units is that it is important
that they are noted in the dataset, especially in the case of physical-chemical data. Some sensors measure equivalent variables but can sometimes use
different units (ppm vs mL/g), hence the interest of specifying unit

© SLGO
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General Standards
Accompanying Document
An accompanying document provides information that allows the spreadsheet to be understandable, and therefore reusable. Often, rather than writing
the entire names of the variables, it is customary to use codes or abbreviations
that are understood by the research team but will not be by others who may
wish to use the data.

In this image, we see an accompanying document offering information, such
as a description of the database, the region studied and a definition for each
variable.
NOTE that it is always better to integrate the full scientific names of the
species, genus or families directly into the spreadsheets.

© SLGO
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Standards for Biodiversity
Data
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This section describes the standards concerning the organization of spreadsheets for biodiversity data.
For biodiversity data, SLGO has adapted its practices according to those of the
Ocean Biogeographic Information System (OBIS). OBIS use some terms suggested by the Darwin Core, a set of standards for data management (6). On the
next page, Figure 3 and 4 provide two fictional examples of a spreadsheet for
occurrence data and measurement data. The highlighted columns show the
variables (or required terms) that must be included in the spreadsheet depending on if it is occurrence data or measurement data.

The first seven terms are common to both occurrence data and measurement
data. The following terms are specific to each category of data.
These terms are information given in a dataset. They are categories of variables
found in a spreadsheet, such as .ods or .csv files. They can be renamed to be
more suited to the reality of data producers. Explanations for each of these
terms will be provided in subsequent sections, except for those described
above.
This table only contains the mandatory terms. Information such as individual
count, the gender of the species, the weight, the height, the life stage, etc. can
also be integrated. Figure 3 illustrates this idea with columns of “Count” and
“Avg_Size”, which are not required terms.

6. https://obis.org/manual/darwincore/

© SLGO
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Standards for Biodiversity
Data
Figure 3. Required terms for OCCURENCE DATA
(according to OBIS Standards).

Figure 4. Required terms for MEASUREMENT DATA

© OGSL
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Standards for Biodiversity
Data
Standards for Species and Species_ID
About Species
In order to make the data reusable, it is always preferable to use the scientific
name of the species to avoid confusion and misinterpretation.
For example, if we note the name of the species using a code, such as ane_plu
or fra, it is impossible to reuse the data since it is not possible to deduce the
name of the species.

An acceptable practice, however, could be to attach a document accompanying the spreadsheet . This document could give definitions on the abbreviations used. An important element to consider is to specify the taxonomic
rank if the data entry does not distinguish between certain genus and species.
This specification can be added to the accompanying document or be directly
integrated into the spreadsheet in a column called “TaxonRank”.

About Species_ID
In Figure 3 and 4, there is a column entitled species_ID. This value is necessary since it adds a persistent identifier which allows to keep the data intact
even if the name of the species changes. This persistent identifier is a globally
unique Life Science Identifier (LSID) (7) and can be found on the World Register of Marine Species (WoRMS) website (http://www.marinespecies.org/).

7. https://dwc.tdwg.org/terms/#dwc:scientificNameID

© SLGO
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Standard for Biodiversity
Data
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In this example, the LSID corresponding to the scientific name of the species (Balaenoptera physalus), was easily found using the search toolbar on
WoRMS website.

Status of Occurence
In the spreadsheet, there should always be a column to indicate the presence
and absence (status) (8).
Presence and Absence indicate whether an observation has been made or not.
For example, a study may relate to the observation a specific whale, but it is
possible that in a location, it was not observed. In this case, one should note
the absence.
This term is required even if there is a variable “count” included in the spreadsheet.

Basis of Record
Basis of Record, referred as “Record” in Figure 3 and 4, is a variable indicating
the specific nature of the data record (9).
For examples: PreservedSpecimen, FossilSpecimen, LivingSpecimen, HumanObservation, MachineObservation.
FossilSpecimen, LivingSpecimen, HumanObservation, MachineObservation.
8. https://dwc.tdwg.org/terms/#dwc:occurrenceStatus
9. https://obis.org/manual/darwincore/ (Record level terms)

© SLGO
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Standards for
Physical-Chemical Data

This section describes the standards concerning the organization of spreadsheets for physical-chemical data.
For the moment, there are no strict standards for physical-chemical data other
than those presented in the General Standards section. However, Figure 5
shows an example of an adequate practice.
To name the variables, it is possible to refer to the Climate and Forecast (CF)
Metadata Conventions (www.cfstandards.org), which standardizes the different names.

The management of physical-chemical data will be carried out mainly on a case-by-case basis. Following the model on the next page is
still a good first step in organizing your data.
© SLGO
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Standards for
Physical-Chemical Data
Figure 5. Required Terms for physical-chemical spreadsheets

© OGSL
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SLGO Catalog

The image shows the datasets section of the catalog on the SLGO website.

© SLGO
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SLGO Catalog

This image shows the organizations section of the catalog.
One of the first steps in our work with partners is to create an index to associate the datasets with the organizations that produced them.

© SLGO
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SLGO Catalog

B.
C.

A.

D.

E.

When you click on a dataset, the website redirects to this kind of page. Here,
several metadata are shown:
A. The description of the organization, with name and logo. This
meta-data is also accessible from the organizations section.
B. The name of the dataset.
C. Description of the dataset.
D. Information on how to cite the dataset.
E. Data and resources, where we find the different files transmitted by
the data producer.

© SLGO
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SLGO Catalog

F.

G.

H.

Scrolling through the dataset page, we come to other metadata:
F. Keywords, to facilitate the discovery of the dataset using the search
bar.
G. A bounding box, which shows the geographic area in which the
data was collected.
H. Additional info, such as the status of the dataset, the point of 		
contact, the responsible party, the bounding latitudes and longitudes, etc.
SLGO is currently working on creating a form facilitating the transfer of metadata to integrate the datasets on the website. This metadata makes the data
findable, interoperable (meeting the ISO 19115 standards) and re-usable.
© SLGO
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You have comments and questions or you need more information.
		Please do not hesitate to contact us !
You liked this document and think that it could help another
person.
		Please do not hesitate to share!		
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