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OBIS: Free, accessible and 
detailed marine data



OBIS: Free, 
accessible 
and detailed 
marine
data

• OBIS operates as a 
collaborative network 
of regional and 
thematic nodes 

• More than 20 nodes
• 600 institutions

maintaining 
partnerships around 
the globe
Marine Biodiversity 

Observation Network 
(MBON), 
the Global Ocean 
Observing System 
(GOOS) 
and the Global 
Biodiversity 
Information Facility 
(GBIF).
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https://www.youtube.com/watch?v=jjspMw8sVMw






OBIS
• OBIS collects species occurrence data 

from many sources.
• Provides long term sustainable storage 

of biodiversity data
• Stored in a machine-readable format 

with all relevant metadata including 
measurements of environmental 
parameters

• Reliable data that can be compared 
across time and space



Collection:
Data is compiled from 
multiple observations

OBIS
Data life 
cycle



Contribution:
During the 
standardisation
process the OBIS 
thematic and regional 
nodes check data 
quality and apply 
Darwin Core 
Standards

OBIS
Data life 
cycle



Contribution:
The data is then 
deposited in the OBIS 
database and made 
accessible to 
everyone

OBIS
Data life 
cycle

The OBIS database 
follows FAIR guiding 
principles of scientific 
data management and 
stewardship



Access:
Mapper on OBIS 
server
R (analytical 
platform) & robis
package
Third party 
application

OBIS
Data life 
cycle



Biological sampling is 
more than just 
collecting species 
occurrences

Data standards



Universal and comparable language use
Contextual information on how data was acquired

Data is stored in a standard 
format: 

Darwin core archive





DwC terms
OccurrenceID

EventDate

decimalLongitude

decimalLatitude

scientificName

scientificNameID

occurrenceStatus

basisOfRecord

•coordinateUncertaintyInMeters
•geodeticDatum
•footprintWKT
•minimumDepthInMeters
•maximumDepthInMeters

•locality
•waterBody
•islandGroup
•island
•country

•scientificNameAuthorship
•kingdom, phylum, class etc..
•taxonRank
•taxonRemarks

•associatedMedia
•associatedReferences
•associatedSequences
•catalogNumber

Stable terms and vocabularies maintained by 
TDWG (Biodiversity information standards)
https://dwc.tdwg.org/terms/

Taxonomic backbone of OBIS:
World Register of Marine Species
www.marinespecies.org

OBIS deals with 
georeferenced 
data

Present, absent

Specimen, humanObservation, machineObservation…

https://dwc.tdwg.org/terms/
http://www.marinespecies.org/


• Event core allows:
• Associate measurements with event (instead of each occurrence in the event)

• ExtendedMeasurementOrFact Extension (eMoF) allows:
• Linking measurements to both the event core and occurrence extension tables

• ID
• occurrenceID
• measurementType measurementTypeID
• measurementValue measurementValueID
• measurementUnit measurementUnitID

• Free text fields, but
• IDs from external vocabularies recommended: 

• NERC Vocabulary Server, developed by the British Oceanographic Data Centre (BODC)

Event core

http://www.bodc.ac.uk/resources/products/web_services/vocab/


Example dataset

https://obis.org/dataset/2b43830c-60c7-4110-a0f1-84269a4b39d3

https://obis.org/dataset/2b43830c-60c7-4110-a0f1-84269a4b39d3


Example dataset



• Event core
id KUMRI_AQUANIS_NISES_01

datasetID https://marineinfo.org/id/dataset/6578

datasetName Non-indigenous (NIS) and cryptogenic species in 
European regional seas and adjacent areas

eventID KUMRI_AQUANIS_NISES_01

eventDate 2009-10-19

year 2009

month 10

day 19

decimalLatitude 56.6205

decimalLongitude 9.0758

Example dataset



• Occurrence 
extension

id KUMRI_AQUANIS_NISES_01

datasetID https://marineinfo.org/id/dataset/6578

collectionCode NISES

basisOfRecord HumanObservation

occurrenceID KUMRI_NISES_1

occurrenceStatus present

eventID KUMRI_AQUANIS_NISES_01

scientificNameID urn:lsid:marinespecies.org:taxname:233891

scientificName Proasellus coxalis

kingdom Arthropoda

phylum Malacostraca

class Isopoda

order Asellidae

scientificNameAuthorship Monod, 1924

Example dataset



• eMoF
extension

id KUMRI_AQUANIS_NISES_2465 KUMRI_AQUANIS_NISES_2465

occurrenceID KUMRI_NISES_2465 KUMRI_NISES_2465

measurementType sampling instrument name Sampling net mesh size

measurementTypeID http://vocab.nerc.ac.uk/collection
/Q01/current/Q0100002/

http://vocab.nerc.ac.uk/collection/Q0
1/current/Q0100015/

measurementValue Hand net 5

measurementValueI
D

http://vocab.nerc.ac.uk/collection
/L22/current/TOOL0981/

measurementUnit mm

measurementUnitID http://vocab.nerc.ac.uk/collection/P0
6/current/UXMM/

Example dataset



Elements needed for risk assessment, horizon scanning, species 
management, and monitoring (Groom et al 2019):

1. Introduction pathway
2. Degree of establishment
3. Species status

1. Present or absent?
2. Native or alien?

4. (Impact mechanism) -> generally not included in original occurrence 
records

https://biss.pensoft.net/article/38084/

Available extra fields:
Invasive species

https://biss.pensoft.net/article/38084/


dwc:establishmentMeans

Statement about whether an organism or organisms have been introduced to a given place and time 
through the direct or indirect activity of modern humans.

https://dwc.tdwg.org/terms/#dwc:establishmentMeans
http://rs.gbif.org/vocabulary/dwc/establishment_means_2022-02-02.xml

value definition

native A taxon occurring within its natural range.

nativeReintroduced A taxon re-established by direct introduction by humans into an area that was once part of its natural 
range, but from where it had become extinct.

introduced Establishment of a taxon by human agency into an area that is not part of its natural range.

introducedAssistedColonisation Establishment of a taxon specifically with the intention of creating a self-sustaining wild population in an 
area that is not part of the taxon's natural range.

vagrant The temporary occurrence of a taxon far outside its natural or migratory range.

Uncertain The origin of the occurrence of the taxon in an area is obscure.



dwc:occurrenceStatus

A statement about the presence or absence of a Taxon at a Location.

https://dwc.tdwg.org/list/#dwc_occurrenceStatus
http://rs.gbif.org/vocabulary/gbif/occurrence_status_2020-07-15.xml

value definition

present The occurrence was present at the location and time of the observation.

absent The occurrence was not present at the location and time of the observation.

https://dwc.tdwg.org/list/#dwc_occurrenceStatus
http://rs.gbif.org/vocabulary/gbif/occurrence_status_2020-07-15.xml


dwc:pathway

The process by which an Organism came to be in a given place at a given time.

https://dwc.tdwg.org/terms/#dwc:pathway
http://rs.gbif.org/vocabulary/dwc/pathway_2022-02-02.xml

value (not exhaustive) definition

biologicalControl Organisms occuring in an area because they were introduced for the purpose of biological control of another 
organism.

fisheryInTheWild Fish stocked into the wild either to create a fishery or for recreational angling.

conservationOrWildlifeManagement Organisms introduced for conservation purposes or wildlife management.

aquacultureMariculture The analog of agriculture and farmed animals, specifically related to aquatic organisms.

publicGardenZooAquaria Organisms in public collections of plants and/or animals.

hullFouling Organisms that attach themselves to the subsurface hull of boats and ships.

fishingEquipment Aquatic organisms moved between sites on equipment of recreational anglers and professional fishermen.

hitchhikersShip Organisms that enter directly onto boats or ships and are transported by them to another location.

ballastWater Organisms transported within the water pumped into boats and ships to provide ballast.

http://rs.gbif.org/vocabulary/dwc/pathway_2022-02-02.xml




dwc:degreeOfEstablishment

The degree to which an Organism survives, reproduces, and expands its range at the given place and time.

https://dwc.tdwg.org/terms/#dwc:degreeOfEstablishment
http://rs.gbif.org/vocabulary/dwc/degree_of_establishment_2022-02-02.xml

value (not exhaustive) definition

native Not transported beyond limits of native range.

cultivated Individuals in cultivation (i.e., individuals provided with conditions suitable for them, but explicit measures to prevent dispersal are 
limited at best).

released Individuals directly released into novel environment.

failing Individuals released outside of captivity or cultivation in a location, but incapable of surviving for a significant period.

reproducing Individuals surviving outside of captivity or cultivation in a location. Reproduction is occurring, but population not self-sustaining.

established Individuals surviving outside of captivity or cultivation in a location. Reproduction occurring, and population self-sustaining.

colonizing Self-sustaining population outside of captivity or cultivation, with individuals surviving a significant distance from the original point 
of introduction.

invasive Self-sustaining population outside of captivity or cultivation, with individuals surviving and reproducing a significant distance from 
the original point of introduction.

https://dwc.tdwg.org/terms/#dwc:degreeOfEstablishment
http://rs.gbif.org/vocabulary/dwc/degree_of_establishment_2022-02-02.xml


World Register of Introduced Marine Species



https://iobis.github.io/notebook-cclme/

https://iobis.github.io/notebook-cclme/
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Increased marine traffic in the Pacific Islands is 
accelerating the spread of invasive species

Detecting invasive species on their arrival is 
crucial for effective management.

DNA analyses of water samples can be used to 
detect marine species 

The PacMAN project aims to develop a 
monitoring plan and decision support tool



1. Close work with partners 
and stakeholders

2. Developing Monitoring Plan
With eDNA

3. Standardized
bioinformatics and
data management

5. Training Program for  local scientists 
and environmental managers 

4. A decision support tool 
for early warnings of 

invasive species presence



1. Close work with partners 
and stakeholders

• Implemented with the University of South Pacific

• Coordination team in Fiji
• Joape Ginigini – Project manager
• Dr. Gilianne Brodie – Marine Science Advisor
• Miriama Vuiyasawa – Project Assistant
• Payaal Kumar – (previous) Project Assistant

• Advisory board with international scientific experts and key local 
stakeholders



2. Developing Monitoring Plan
With eDNA

2. First phase: Initial Port 
Survey
• Sample different substrates 

(water, plankton, biofilm)
• Focus on specimen collection 

and metabarcoding

3. Second phase: 
Monitoring 

• More frequent
• Focus on rapid detection of 

high-risk species with qPCR

0.45 μm CN filter

Modified from: Rey, A., Basurko, O.C., and Rodriguez-Ezpeleta, N. (2020). Ecol Evol
10: 2452–2465. Fig: Carlota Bermejo



2. Developing Monitoring Plan
With eDNA



3. Standardized bioinformatics 
and data management
1. Data collection, storage and preservation
2. Data analysis
3. Data sharing and reuse

OCEAN BIODIVERSITY
INFORMATION SYSTEM

As automated and 
standardized as possible:
Easily reproducible in other 
projects



4. A decision support tool for 
early warnings of invasive 
species presence

• Final outcome of the project:
• A decision support tool

Potential 
invasive 
species 
WRiMS

Species 
occurrence 

data
OBIS

Environmental 
data 

EMODnet

Habitat 
suitabilityDetection

Risk assessment

• The decision support tool will 
highlight possible risk species 
based on:

• Invasive species lists
• Species distribution models 

taking into account species 
traits and habitability



5. Training Program for 
local scientists and managers 

• To ensure the longevity of the program
• Strong engagement and capacity development in the local 

community

• In collaboration with OTGA
• Training courses for local stakeholders in

• Sampling and sample/data handling for monitoring purposes
• Interpretation and communication of analytical results through the decision 

support tool



Outlook

The goal 
• a working long-term monitoring 

program that becomes a routine in risk 
areas

• Including workflows based on best 
practices both in the field and in data 
management



• OBIS is an efficient way to store and share marine 
biodiversity data: making sure that it is available for 
long-term monitoring

• All relevant metadata for invasive species can be 
recorded in OBIS

• OBIS is also involved in developing a monitoring 
program for invasive species in the Pacific Islands

Conclusions



Thanks

OCEAN BIODIVERSITY
INFORMATION SYSTEM
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