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Cocos Keeling Northern Lagoon is located in the Cocos (Keeling) Islands, a remote Australian
territory in the Eastern Indian Ocean. This area encompasses two of the three largest
passages of the atoll and is characterised by high speed tidal and wave driven current  _

patterns. The area overlaps with Cocos (Keeling) Islands Marine Park. Within this area there
are: threatened species (e.g,, Reef Manta Ray Mobula alfredi); resting areas (Whitetip Reef

Shark Triaenodon obesus); and undefined aggregations (e.g., Grey Reef Shark Carcharhinus

amblyrhynchos).

CRITERIA

Criterion A - Vulnerability; Sub-criterion C3 - Resting Areas;
Sub-criterion C5 - Undefined Aggregations
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DESCRIPTION OF HABITAT /é //j

Cocos Keeling Northern Lagoon is located in the Cocos (Keeling) Islands, a remote Australian
territory in the Eastern Indian Ocean. This area comprises several small islands, including Horsburgh
Island (also known as Pulu Luar), Direction Island (Pulau Tikus), and Home Island (Pulau Selma, the
only inhabited island in this area). The islands are approximately 2,800 km northwest of Perth,
Australia, and 1,200 km southwest of Jakarta, Indonesia (Evans et al. 2016). The habitat is
predominantly formed by coral reef and unconsolidated sediment (O'Keeffe et al. 2017). The
surrounding waters of the atoll reach depths of 5,000-6,000 m, creating an isolation barrier (Parks
Australia 2025). The Cocos (Keeling) Islands represent the westernmost extension of the Western
Pacific marine biogeographic region and have been reported to host marine species typically

affiliated with both the Indian and Pacific Oceans (Hobbs & Allen 2014).

Swell predominantly comes from the southeast, associated with the trade winds. There is usually a
westward-flowing equatorial current; however, in November-December, when the Intertropical
Convergence Zone moves south of the equator, an eastward-flowing equatorial counter current may
develop. Tides are mixed, mainly semi-diurnal, with large inequalities in range and timing between
consecutive tides. The maximum tidal range is 1.2 m (Woodroffe & Falkland 2004). This area
encompasses two of the three largest passages of the atoll and is characterised by high speed tidal
and wave driven current patterns (O'Keeffe et al. 2017).

The area overlaps with Cocos (Keeling) Islands Marine Park (Parks Australia 2025).

This Important Shark and Ray Area is benthic and pelagic and is delineated from inshore and surface
waters (O m) to 40 m based on the bathymetry of the area.

ISRA CRITERIA
CRITERION A - VULNERABILITY

Four Qualifying Species considered threatened with extinction according to the IUCN Red List of
Threatened Species regularly occur in the area. These are the Endangered Grey Reef Shark
(Simpfendorfer et al. 2020a), and the Vulnerable Blacktip Reef Shark (Simpfendorfer et al. 2020b),
Whitetip Reef Shark (Simpfendorfer et al. 2020c¢), and Reef Manta Ray (Marshall et al. 2022).

SUB-CRITERION C3 - RESTING AREAS

Cocos Keeling Northern Lagoon is an important resting area for one shark species.

Between 2000-2019, recreational dives were conducted year-round in this area. Whitetip Reef
Sharks were observed on almost every dive at the southern atoll of Cocos (Keeling Islands).
However, within this area of the northern section of the atoll, they are observed resting in larger
numbers (K Wilshaw person. obs. 2000-2019). Aggregations of ~5 individuals resting on the sandy
substrate and under ledges at depths of 10-18 m are observed year-round but peak between
January-February. Aggregations of between 20-50 Whitetip Reef Sharks have also been observed
resting in this area (K Wilshaw pers. obs. 2000-2019). Along with Pulu Keeling (the northern atoll),
Cocos (Keeling) Islands are among the most isolated islands in the Indian Ocean, highlighting the
importance of this area for resting Whitetip Reef Sharks.




SUB-CRITERION Cs5 - UNDEFINED AGGREGATIONS

Cocos Keeling Northern Lagoon is an important area for undefined aggregations of two shark and
one ray species.

In June 2016, stereo-Baited Remote Underwater Video Station (BRUVS) surveys (n = 183) were
deployed for 60 mins on the seafloor, of which 120 (65.6%) were in this area (Simpfendorfer et al.
2023). Grey Reef Sharks were recorded on 30 deployments in this area (25% of deployments in this
area) and 16 outside this area (25.4% deployments outside this area; Simpfendorfer et al. 2023). Of
deployments with Grey Reef Shark records in this area, four (13.3%) had a maximum number of
individuals in a single frame (MaxN) >4 (range = 5-12; average = 8), while outside this area only one
(6.3%) had a MaxN >4 (MaxN = 5). A further 13 BRUVS were deployed in April 2017, 26 (23%) of
which were in this area (Simpfendorfer et al. 2023). Grey Reef Sharks were recorded on 15
deployments in this area (57.7% of deployments in this area), and on 20 deployments outside this
area (23.0% of deployments outside the area; Simpfendorfer et al. 2023). All deployments with MaxN
>4 were in this area (n = 5; 33.3% of deployments with Grey Reef Shark records) ranging 5-25
individuals per frame (average = 9), which is the highest MaxN for the species among 876
deployments that recorded Grey Reef Sharks in northwest and northeast Australia. Based on
recreational diver encounters between 2000-2019, aggregations of ~5 Grey Reef Sharks between
~100-200 cm total length (TL) were observed year-round on >90% of dives, mostly at 10-40 m depth
(K Willshaw pers. obs. 2000-2019). Aggregations can occasionally exceed 100 individuals on the
northern shelf break of Horsburgh Island where currents are stronger (K Willshaw pers. obs. 2000-
2019). On the west side of this area at a dive site named ‘The Entrance’, Grey Reef Sharks are mostly
~100 cm TL and observed in January-February (K Willshaw pers. obs. 2000-2019). The higher MaxN
in this area compared to the whole atoll along with recreational diver observations support the
importance of this area for aggregations of Grey Reef Sharks.

In June 2016, stereo- BRUVS (n =183) were deployed for 60 mins on the seafloor, of which 120 (65.6%)
were in this area (Simpfendorfer et al. 2023). Blacktip Reef Sharks were recorded on 49 deployments
in this area (40.8% of 120) and 31 (49.2%) outside this area (Simpfendorfer et al. 2023). Within this
area, 24.5% of deployments with Blacktip Reef Sharks (n = 12) had a MaxN >4 (range = 5-7), while
outside this area, 9.7% (n = 3) deployments had a MaxN >4 (range = 4-6). In November 2016, of 243
BRUVS deployed in the atoll, 133 recorded Blacktip Reef Sharks, of which 89 were in this area
(Marine Futures Lab unpubl. data 2006-2024). The average MaxN in this area was 3.2 (range = 1-10),
while outside this area it was 2.5 (range =1-6). Deployments with MaxN >4 in this area represent 21.3%
of deployments with Blacktip Reef Shark records (n =19) and outside this area they represented 11.4%
(n = 5) (Marine Futures Lab unpubl. data 2006-2024). In 2017, 23 deployments in this area (88.5% of
deployments) recorded Blacktip Reef Sharks, and outside this area, 81 recorded this species (93.1%
of deployments outside of this area; Simpfendorfer et al. 2023). Within this area, 30.4% of
deployments with Blacktip Sharks (n = 7) had MaxN >4 (range = 5-13; average = 7.3), while outside this
area, 37.0% (n = 30) deployments had MaxN >4 (range = 5-13; average = 6.7). Social media records (n
= 5) support that aggregations of Blacktip Reef Sharks are regularly observed in this area as well as
in the whole atoll. Social media records spanning 2021-2025 show aggregations of 4-10+ individuals,
including one mating event. Additionally, two records from 2011 and 2021 show assemblages of more
than 60 Blacktip Reef Sharks and Grey Reef Sharks feeding on a school of fish.

Reef Manta Rays aggregate in the area, predominantly at sites around Direction Island. Between
2003-2023, Reef Manta Ray sightings from citizen science were collated in a photo-identification
database for Cocos (Keeling) Islands (Project Manta unpubl. data 2025). There were 208 sightings
submitted from Cocos (Keeling) Islands during this timeframe, all from the area, and 122 individuals
were identified using photo-identification (n = 60 females; n = 57 males; n = 5 unknown sex; Project
Manta unpubl. data 2025). Sightings are year-round, with a seasonal peak in January and February




(Project Manta unpubl. data 2025). Of 208 records in the area, 50 had the observed behaviour
recorded (24.0%). Reef Manta Rays were reportedly mostly cleaning (n = 45, 90%; Project Manta
unpubl. data 2025). Up to 14 Reef Manta Rays were observed cleaning at any one time. Additionally,
the remaining five observations were courtship (n = 4) and feeding (defined as swimming at the
surface with an open mouth and cephalic lobes forming a funnel to aid prey capture; n =1). In addition,
social media records (n = 7) spanning 2021-2025 show aggregations of 5-30 individuals in this area,
mostly near Direction Island.

Further information is needed to understand the nature and function of these aggregations.
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QUALIFYING SPECIES

s

IUCN Red Global ISRA Criteria/Sub-criteria Met
Scientific Name Common Name List Depth
Category | Range (m)
Ci | C2 | C3 | Cq4 | C5 | D1 | D2
SHARKS
Carcharhinus amblyrhynchos | Grey Reef Shark EN 0-280 X
Carcharhinus melanopterus Blacktip Reef Shark VU 0-100 X
Triaenodon obesus Whitetip Reef Shark VU 0-330 X
RAYS
Mobula alfredi Reef Manta Ray VU o-711 X
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SUPPORTING SPECIES

Scientific Name Common Name IU(éN Red List
ategory
SHARKS
Galeocerdo cuvier Tiger Shark NT

IUCN Red List of Threatened Species Categories are available by searching species names at
www.iucnredlist.org Abbreviations refer to: CR, Critically Endangered; EN, Endangered; VU,
Vulnerable; NT, Near Threatened; LC, Least Concern; DD, Data Deficient.

7

7

NN



http://www.iucnredlist.org/

REFERENCES %\\\ﬁ

Evans SN, Konzewitsch N, Bellchambers LM. 2016. An update of the Department of Fisheries, Western
Australia, Invertebrate and Reef Health Research and Monitoring at Cocos (Keeling) Islands, Fisheries
Research Report No. 272. Western Australia: Department of Fisheries.

Hobbs J, Allen G. 2014. Hybridisation among coral reef fishes at Christmas Island and the Cocos
(Keeling) Islands. The Raffles Bulletin of Zoology 30: 220-226.

Marshall A, Barreto R, Carlson J, Fernando D, Fordham S, Francis MP, Herman K, Jabado RW, Liu KM,
Pacoureau N, et al. 2022. Mobula alfredi (amended version of 2019 assessment). The IUCN Red List of
Threatened Species 2022: €.T195459A214395983. https://dx.doi.org/10.2305/IUCN.UK.2022-
1.RLTS.T195459A214395983.en

O’Keeffe H, Hosseini S, Bertrand G. 2017. Cocos (Keeling) Islands - Managing the sand. Cairns: Coasts
& Ports 2017 Conference.

Parks Australia. 2025. Australian Marine Parks. Available at: https://australianmarineparks.gov.au/
Accessed September 2025.

Simpfendorfer C, Fahmi, Bin Ali A, Dharmadi, Utzurrum JAT, Seyha L, Maung A, Bineesh KK, Yuneni
RR, Sianipar A, et al. 2020a. Carcharhinus amblyrhynchos. The IUCN Red List of Threatened Species
2020: e.139365A173433550. https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T39365A173433550.en

Simpfendorfer C, Yuneni RR, Tanay D, Seyha L, Haque AB, Fahmi, Bin Ali A, Dharmadi, Bineesh KK,
Gautama DA, et al. 2020b. Carcharhinus melanopterus. The IUCN Red List of Threatened Species 2020:
e.T39375A58303674. https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T39375A58303674.en

Simpfendorfer C, Yuneni RR, Tanay D, Seyha L, Haque AB, Bineesh KK, Dharmadi, Bin Ali A, Gautama
DA, Maung A, et al. 2020c. Triaenodon obesus. The IUCN Red List of Threatened Species 2020:
e.T39384A173436715. https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T39384A173436715.en

Simpfendorfer CA, Heithaus MR, Heupel MR, MacNeil MA, Meekan M, Harvey E, Sherman CS,
Currey-Randall LM, Goetze JS, Kiszka JJ, et al. 2023. Widespread diversity deficits of coral reef sharks
and rays [Dataset]. Dryad. https://doi.org/10.5061/dryad.qbzkh18ho

Woodroffe CD, Falkland AC. 2004. Geology and hydrology of the Cocos (Keeling) Islands.
Developments in Sedimentology 54: 885-908. https://doi.org/10.1016/S0070-4571(04)80053-0



https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T195459A214395983.en
https://dx.doi.org/10.2305/IUCN.UK.2022-1.RLTS.T195459A214395983.en
https://australianmarineparks.gov.au/
https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T39365A173433550.en
https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T39375A58303674.en
https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T39384A173436715.en
https://doi.org/10.5061/dryad.qbzkh18h0
https://doi.org/10.1016/S0070-4571(04)80053-0

