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Global marine species redistributions

Climate change is driving global species redistributions. In subtropical
& temperate oceans, primary responses are ‘range extensions’ into
new, typically poleward areas

In Australia, home to two global ocean warming hotspots, 20–80% of
assessed marine species are shifting in the direction consistent with
climate change

Regional analyses of marine 
species redistributions

Rapid ocean warming in 
SE Australia due
to a strengthening East 
Australia Current 
extension

1

2



8/06/2022

2

• 198 documented marine species range shifts around Australia, but 
critical geographical and taxonomic knowledge gaps (Gervais, 
Champion, Pecl 2021)

• ~20% of studies documenting these shifts used citizen science data

• Redmap (Range Extension Database and Mapping Project) was 
launched in 2009 in TAS to collect unusual species sighted by the 
public, expanded nationwide in late 2012.

Citizen science and marine species redistributions in Australia

• Sightings w/ photo are logged through the website or smartphone 
app & are validated by a species expert

• A species list of 204 potentially range-extending species is 
maintained, each with a historic range boundary & ‘where to log’

• Sightings of non-listed species are also collected 

Redmap (Range Extension Database and Mapping Project) 

Example species profile page 
https://www.redmap.org.au/species/1/89/
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Citizen science-based assessment of marine species 
redistributions

A decision tree framework was developed to assess marine species range extensions in Tasmania with 
Redmap data

The method combines  1) confidence in species’ historical range limits, and 2) strength of evidence 
provided by citizen science to estimate overall confidence in potential range extension for each species 
assessed.

Step 1 Step 2

Figures from Robinson et al. 2015 

Methods & results published as a peer 
reviewed article (Robinson et al. 2015) 
& disseminated to the community as a 
“Report Card”.

Four-page print and online versions designed 
to:

1. Inform the public on how their data are 
used &  what it is telling us about 
potential range shifts.

2. Acknowledge the importance of volunteer 
contributions to the scientific community 
through high quality research output.

Redmap Tasmania Report Card (2013)
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A decade of Redmap out-of-range species sightings

Since 2012:

• Redmap has collected nationwide sightings of at least 82 species “out-of-range”

• Other citizen science programs that complement Redmap data have developed

Reef Life Survey: species observations 
collected by trained divers with 

standardised methodology

iNaturalist (esp. Australasian fishes project) 2016-
species observations submitted w/ photo

Out-of-range species represented:
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Current project: expand the “Report Card” assessment nationwide, 
incorporating iNaturalist and Reef Life Survey data, leading with NSW

Series of workshops beginning in November 2021 to:
• Consider updates to original Robinson et al. 2015 methods based on advances in species 

distribution research

• How to incorporate other citizen science data sources rigorously

• Representatives from Unis, state managers, museums, all three citizen science programs

Results: 94 species assessed in New South Wales, 23 with evidence of 
potential range extension, 11 with high confidence

A citizen science-based assessment of marine species 
redistributions in New South Wales
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New South Wales Report Card

Four-pages designed to work as a 
printed A3 folded leaflet as well as 
on-screen

After internal review & revisions, we shared draft report cards with:
• Citizen scientist (~12 each) users of iNaturalist & Redmap that contributed data to the 

report cards

• Variety of stakeholders including dive clubs, state managers
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Dissemination and Engagement

World Science Festival Event, Townville, 2021

Sign posted at Townsville Port

Sign at Orpheus Island Research station

• Facebook, Twitter, Insta, Redmap website

Please get in touch if you are interested in:

• Hard copies of the report card

• Signage —
Redmap signage along the NSW coast rolling out in 
2022
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Conclusions and next steps

• We used a ‘pre-registered’ list of ~200 species (AUS has over 4k spp of fishes alone) - definitely many 
more range extensions occurring!

• Next steps - WA, TAS, and Nationwide Report Cards – nationwide planned as an A0 poster

Stages of a range extension

Key role for citizen science data

• Citizen science can support early detection of 
species range extensions

• Also facilitates two-way engagement on 
climate change
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