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BACKGROUND
Approximately half of all studied plants and 
animals globally, on land and in the ocean, are 
moving poleward to find conditions they can 
survive and thrive in as the climate around them 
changes (IPCC 2022), with widespread impacts 
on human and natural systems.

Draw upon the existing knowledge of marine 
citizen scientists to identify climate-driven range 
shifts within the Australian marine estate; and 

Many changes in distribution  
are being reported but there is  
limited systematic surveying and 
subsequent analysis to observe  
and assess range shifts. 

However, citizen-science programs 
provide high-quality evidence of  
range extensions via repeated 
observations of species beyond the 
limits of their historical distributions.

Among a list of 200 species tracked 
by Redmap over the past decade, 
we identified dozens of previously 
undocumented shifts, identifying 
priority species and regions 
where further targeted scientific 
research may be appropriate. 

Results of the assessment have been 
incorporated into detailed regional state-
based report cards, and an A1 poster 
summarizing the results across the whole Australian marine 
estate. Citizen scientists provided extensive feedback on design of 
products & help us disseminate them through the marine community. 

The report cards provide communication tools for dissemination to 
demonstrate the scientific value of citizen science and engage with 
the broader public on climate change, using their own observations.

Develop products to communicate 
and engage with the public on 
issues of climate change and 
biodiversity using their own 
citizen science information.
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Our OBJECTIVES were to...

CONCLUSION

METHODS
The Redmap (Range Extension Database and Mapping Project) Australia 
project, a national initiative since 2012 that invites fishers and divers to 
submit photographic observations specifically of out-of-range species 
with the explicit aim of identifying potential range extending species 
(Pecl et al 2019).  Each photograph submitted to Redmap is verified by 
one of 80 scientists around the country. https://www.redmap.org.au/

We collated and assessed out-of-range 
observations from: 

We considered historical distribution limits (as of 2012), along with species traits 

The iNaturalist Australasian Fishes project that 
invites marine users to send in photographs of any 
marine species, regardless of location. https://
inaturalist.ala.org.au/projects/australasian-fishes 

In total, confidence that a species’  
range is shifting was classified as follows:

The Reef Life Survey project which 
undertakes structured systematic 
surveys of inshore reefs with trained 
volunteer SCUBA divers, providing a 
rich database of species occurrences 
through time. https://reeflifesurvey.com

What ’s on the move around Australia?
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As waters warm with climate change, Australia’s species are shifting in response. Redmap (Range Extension 

Database and Mapping Project) has documented over a decade (2012-2022) of out-of-range marine species 

sightings with the help of Australia’s citizen scientists.

2045 Out-of-range or 
unusual SPECIES PHOTOGRAPHS
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91

MARINE SPECIES tracked for out-of-range sightings

SCIENTISTS 
involved in 
verifying species identifications

Confidence that a species’ range is shifting was assessed as ‘High’, ‘Medium’ 

or ‘Low’ by combining the strength of evidence provided by citizen scientists’ 

observations with confidence in each species’ known southern range limit.

How confident are we that a species ’ range is shifting? HIGH MEDIUM LOW
Scan QR code for the assessment methods and detailed report cards for NSW, TAS, WA

Range shift key
Species’ # #

Species’ 
historical 
southern 

range limit 
(as of 2012)

How far out-of-
range the species was spotted
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More ways to be a citizen scientistiNaturalist is an online social network where people can share, 
identify, and learn about species sightings (not just out-of-
range or marine species), and help generate biodiversity data 
for scientists along the way. www.inaturalist.org

WHAT’S ON THE MOVE  AROUND AUSTRALIA?

479 CITIZEN SCIENTISTS logged unusual or out-of-range species sightings

3 CITIZEN SCIENCE PROGRAMS providing out-of-range species observations

Sightings contributed by...

FISHERS BEACH- 
COMBERS

SNORKELERS/
DIVERS SPEAR- 

FISHERS

Reef Life Survey is a citizen science initiative in which 
trained volunteer SCUBA divers conduct standardised 
underwater surveys of biodiversity on rocky and coral reefs 
around Australia (and the world). www.reeflifesurvey.com

WWW.REDMAP.ORG.AU

Get involved!  
Report your marine species on the move on the Redmap website or get our mobile app

Giant Mud Crab
Scylla serrata

Threadfin ButterflyfishChaetodon auriga

Longnose TrevallyPlatycaranx chrysophrys

Pacific Bonefish
Albula argentea

Yellowedge Coronation Trout Variola louti

Red Emperor
Lutjanus sebae

Black RabbitfishSiganus fuscescens

Mangrove Jack
Lutjanus argentimaculatus

Rankin Cod
Epinephelus multinotatus

Green Jobfish
Aprion virescens

Redspot WrasseStethojulis bandanensis

1

5

3

7

10

2

6

9

4

8

11
Indo-Pacific SergeantAbudefduf vaigiensis

Yellowtail AngelfishChaetodontoplus personifer

Redthroat EmperorLethrinus miniatus

Stout Moray
Gymnothorax eurostus

Ocellate ButterflyfishParachaetodon ocellatus

Common LionfishPterois volitans

Bluespotted MaskrayNeotrygon australiae

Keyhole AngelfishCentropyge tibicen

Moorish Idol
Zanclus cornutus

Barred Soapfish
Diploprion bifasciatum

Blue Marlin
Makaira nigricans

12

16

14

18

21

13

17

20

15

19

22
Common Dart
Trachinotus botla

Wahoo
Acanthocybium solandri

Shark MackerelGrammatorcynus bicarinatus

Banded Sweep
Scorpis georgiana

White-ear
Parma microlepis

Blacksaddle GoatfishParupeneus spilurus

Eastern Rock LobsterSagmariasus verreauxi

Whitebarred BoxfishAnoplocapros lenticularis

Redband WrassePseudolabrus biserialis

Spotted GrubfishParapercis ramsayi

Onespot Puller
Chromis hypsilepis

23

27

25

29

32

24

28

31

26

30

33
Spine-cheek ClownfishAmphiprion biaculeatus

Potato Rockcod
Epinephelus tukula

Bluespotted Coral TroutPlectropomus laevis

Barramundi
Lates calcarifer

Spiny Seahorse
Hippocampus histrix

Golden SnapperLutjanus johnii

Oblique-banded SweetlipsPlectorhinchus lineatus

Whitetip Reef SharkTriaenodon obesus

Rock Cale
Aplodactylus lophodon

Lemon Shark
Negaprion acutidens

Brown Tang
Zebrasoma scopas

34

38

36

40

43

35

39

42

37

41

44
Branching CoralPocillopora aliciae

Fiveline SnapperLutjanus quinquelineatus

Banded RockcodHyporthodus ergastularius

Green Moon WrasseThalassoma lutescens

Paradise Threadfin Bream Pentapodus paradiseus

Striate AnglerfishAntennarius striatus

Bluespine UnicornfishNaso unicornis

Headband HumbugDascyllus reticulatus

Crested HornsharkHeterodontus galeatus

Dick’s Damsel
Plectroglyphidodon dickii

Dogtooth Tuna
Gymnosarda unicolor

45

49

47

51

54

46

50

53

48

52

55
Common Coral TroutPlectropomus leopardus

Pearl Perch
Glaucosoma scapulare

Spangled EmperorLethrinus nebulosus

Grey Morwong
Nemadactylus douglasii

Frigate MackerelAuxis thazard

Giant Trevally
Caranx ignobilis

Sergeant Baker
Latropiscis purpurissatus

Gloomy OctopusOctopus tetricus

Bluebarred ParrotfishScarus ghobban

Tiger Shark
Galeocerdo cuvier

Eastern Shovelnose Stingaree
Trygonoptera imitata

56

60

58

62

65

57

61

64

59

63

66
Yellowtail KingfishSeriola lalandi

Greater ArgonautArgonauta argo

Dusky Morwong
Dactylophora nigricans

Southern Fiddler RayTrygonorrhina dumerilii

Mahi Mahi
Coryphaena hippurus

Luderick
Girella tricuspidata

Threadfin LeatherjacketArotrolepis filicauda

Eastern King PrawnMelicertus plebejus

Old Wife
Enoplosus armatus

Rock Blackfish
Girella elevata

Hairtail Blenny
Xiphasia setifer

67

71

69

73

76

68

72

75

70

74

77

WESTERN AUSTRALIA  

REPORT CARD

South-western Australia is one of the fastest warming regions of the world’s oceans. 

The Leeuwin Current, which transports warm, tropical water southwards down the 

coast of Western Australia and eastwards across the Great Australian Bight, has 

experienced significant variations over recent decades, including strong marine 

heatwaves and cold spell events. In response, some marine species may be extending 

their ranges south. In recent years, the Western Australian community has spotted 

many marine species south of their usual ranges, for example:

Redthroat Emperor (Lethrinus miniatus) are usually found near tropical coral 

reefs, so Western Australia’s recreational fishers have been surprised by 

catches as far south as Hamelin Bay.

SCUBA divers have spotted a number of new tropical species at Rottnest Island, 

just 20 km from Perth, like this Moorish Idol (Zanclus cornutus).

Several out-of-range fish species have been spotted by keen observers visiting 

the Busselton Underwater Observatory in Geographe Bay, including Black 

Rabbitfish (Siganus fuscescens).

Over the past decade (2012–2022), Redmap (Range Extension Database & Mapping Project) has 

recorded out-of-range marine species with the help of observant citizen scientists across the state.

Marine species are 
moving further south

CITIZEN SCIENCE HELPS DETECT SPECIES RANGE SHIFTS

Thank you to Western Australian citizen scientists (divers, fishers, beachcombers, and boaters), who since 2012 

have been logging ‘out-of-range’ species sightings like those above with Redmap. These observations can provide 

an early indication of how species distributions are changing, improving our ability to predict and prepare for the 

challenges and opportunities range extending species may deliver. By contributing to citizen science programs 

like Redmap, anyone with a camera can become an ‘ecological detective’, helping to uncover which species are on 

the move and how their local region may be changing in response to ocean warming. 
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Image credits: (1) J. Marshall; (2) M. Lee; (3) S. Teede, Busselton Jetty Inc.
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TASMANIA  REPORT CARD

The East Australian Current, which transports warm, tropical water  
south along the east coast of Australia, has strengthened over the past  
several decades. As a result, south-eastern Australia is one of the fastest warming 
regions of the world’s oceans. In response to warming waters, some marine species  
are extending their ranges south. In recent years, the Tasmanian community has 
spotted many species south of their usual ranges, for example:

Since 2014, beachcombers have found a number of Greater Argonaut (Argonauta 
argo) shells across Tasmania’s east and south coasts. This warm-water open 
ocean octopus relative uses its shell to carry its eggs and maintain buoyancy. Fishers have been surprised by catches of several species further south than 

expected, such as Tiger Sharks (Galeocerdo cuvier), which have been caught and 
released offshore as far south as St. Helens.
Divers and snorkelers have spotted a number of species new to Tasmania or in 
new areas further south. For example, the Gloomy Octopus (Octopus tetricus), 
which was reported from the Bass Strait in our original 2013 report card, has now 
been spotted as far south as  Falmouth on Tassie’s east coast.

Over the past decade (2013–2022), Redmap (Range Extension Database & Mapping Project) has 

recorded out-of-range marine species with the help of observant citizen scientists across the state. Marine species are moving further south

CITIZEN SCIENCE HELPS DETECT SPECIES RANGE SHIFTSThank you to Tasmania’s citizen scientists (beachcombers, boaters, divers, and fishers), who since 2009 have 

been logging ‘out-of-range’ species sightings like those above with Redmap. These observations can provide an 

early indication of how species distributions are changing, improving our ability to predict and prepare for the 

challenges and opportunities range extending species may deliver. By contributing to citizen science programs 

like Redmap, anyone with a camera can become an ‘ecological detective’, helping to uncover which species are on 

the move and how their local region may be changing in response to ocean warming. 

1

2

3

2

3

1

FEBRUARY

Image credits: (1) Z. Mueller; (2) S. Boag; (3) D.Lee
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NEW SOUTH WALES  REPORT CARD

The East Australian Current or EAC, which transports warm, tropical water  

south along the coast of New South Wales, has strengthened over the past  

several decades. As a result, south-eastern Australia is one of the fastest warming 

regions of the world’s oceans. In response to warming waters, some marine species  

are extending their ranges south. In recent years, the New South Wales community 

has spotted many species south of their usual ranges, for example:

In 2013 SCUBA divers first spotted a bed of the tropical branching coral 

(Pocillopora aliciae) near Sydney, which has been multiplying since. Several 

tropical fishes have been spotted in the coral bed, including Dick’s Damselfish 

(Plectroglyphidodon dickii).Dogtooth Tuna (Gymnosarda unicolor) usually live in tropical waters north of the 

Queensland border, but this highly prized fish has been surprising anglers and 

spearfishers with several catches along the New South Wales coast since 2015.

Each spring, tropical juvenile fishes carried by the EAC appear along the New 

South Wales coast. Now, these tropical recruits are being spotted much further 

south than previously reported, for example the Bluespine Unicornfish (Naso 

unicornis) near Narooma, about 340 km south of its recognised range limit.

Over the past decade, Redmap (Range Extension Database & Mapping Project) has recorded 

out-of-range marine species with the help of observant citizen scientists across the state.

Marine species are moving further south

CITIZEN SCIENCE HELPS DETECT SPECIES RANGE SHIFTS

Thank you to New South Wales’ citizen scientists (beachcombers, boaters, divers, and fishers), who since 2012 

have been logging ‘out-of-range’ species sightings like those above with Redmap. These observations can provide 

an early indication of how species distributions are changing, improving our ability to predict and prepare for the 

challenges and opportunities range extending species may deliver. By contributing to citizen science programs 

like Redmap, anyone with a camera can become an ‘ecological detective’, helping to uncover which species are on 

the move and how their local region may be changing in response to ocean warming. 
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Image credits: (1) J. Sear; (2) D. Cruz; (3) A.Green

97% of people surveyed say  
they trust the information  
they get from Redmap
(Nursey-Bray et al 2018)

97%

RESULTS
target species were observed beyond established 
baseline (~2012) poleward range limits.77/ 200
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The target list of species assessed 
included a wide range of taxonomic 
groups, including anemones, corals, 
crabs, lobsters, seastars, urchins, 
sharks, rays, dolphins, morays, octopus 
and many different teleost fish. 

  Redmap RLS iNaturalist TOTAL
Target species 
represented 151 156 175 197
Target spp 
observations 1069 68854 28570 76118
Out-of-range 
target spp 69 22* 45 77
Out-of-range 
observations 229 320 371 914

31
HIGH

8
MEDIUM

43
LOW

The mean extent of range extensions assessed, 
calculated as latitudinal distance, from 
historical distribution limit to the maximum 
extent of recent citizen science observations 
was 316 km, with a maximum of 1474 km. 316  

kilometres

The eight extensions with the greatest  
poleward extent all occurred from the  

Leeuwin current-influenced west.
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Taxa
Cephalopod
Cnidarian
Crustacean
Elasmobranch
Teleost

*Only including species with photo evidence available e.g. present in the other data sources

(e.g., migratory behaviour, 
detectability) and 
evidence provided 
by citizen scientists’ 
data (e.g., possible 
overwintering and/or 
multi-year observations) 
to assess confidence in 
redistributions occurring 
via a decision tree 
process modified from 
Robinson et al 2015 

Strength of evidence for a species being 
consistently detected out-of-range
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Q.1 Are there sightings out of range?

Q.2 Is the species 
highly mobile?

Winter: 3 consecutive months 
with the lowest mean min. SST  
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multiple years?
Q.3B Was 
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Q.4A How 
detectable 
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in winter?
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