r

ISRA

IMPORTANT SHARK
AND RAY AREAS

S.061
\

$.0Z'T
'

Halmahera Sea

o 15 30 km
I
130.30°E 130.6:0°E

Blue lines indicate the area meeting the ISRA Criteria; dashed lines indicate the suggested buffer for
use in the development of appropriate place-based conservation measures

SOUTHEAST MISOOL ISRA INDONESIA

Asia Region

0-100 metres
SUMMARY

Southeast Misool is located in West Papua, Indonesia and is part of the Raja Ampat

archipelago. The area includes several small islands and is characterised by the presence of 527.5 km?
coral reefs, mangroves, and seagrass beds. The area overlaps with the Raja Ampat and  _—
Northern Bird's Head Ecologically or Biologically Significant Marine Area and with two
marine protected areas. Within the area there are: threatened species (e.g., Blacktip Reef
Shark Carcharhinus melanopterus); range-restricted species (e.g., Raja Ampat Epaulette
Shark Hemiscyllium freycineti); reproductive areas (e.g., Reef Manta Ray Mobula alfredi);
feeding areas (Longhorned Pygmy Devil Ray Mobula eregoodoo); undefined aggregations

(e.g., Oceanic Manta Ray Mobula birostris); and the area sustains a high diversity of sharks

(32 species).

CRITERIA

Criterion A - Vulnerability; Criterion B - Range Restricted;
Sub-criterion C1- Reproductive Areas; Sub-criterion C2 - Feeding Areas;
Sub-criterion C5 - Undefined Aggregations; Criterion D2 - Diversity




L

DESCRIPTION OF HABITAT /é //j

Southeast Misool is located in West Papua, Indonesia and is part of the Raja Ampat archipelago. It
sits within the Bird's Head Seascape, recognised as a global hotspot of coral reef biodiversity and
for marine megafauna (Allen & Erdmann 2009). The area includes several small islands and is
characterised by the presence of coral reefs, mangroves, and seagrass beds (Cleary et al. 2018).

It is mainly influenced by monsoon seasons. The northwest monsoon occurring from November to
April is characterised by warm sea surface temperatures. In contrast, the southeast monsoon (May
to October) is characterised by cooler temperatures and strong and continuous southeast winds
that produces upwellings, resulting in an increase of primary productivity in coastal areas (Mangubhai
et al. 2012).

The area overlaps with the Raja Ampat and Northern Bird's Head Ecologically or Biologically
Significant Marine Area (EBSA; CBD 2024). In addition, it overlaps with two marine protected areas:
KKPD Misool Timur-Selatan and Teluk Lelintah Wildlife Sanctuary.

This Important Shark and Ray Area is benthopelagic and is delineated from inshore and surface
waters (O m) to 100 m based on the bathymetry of the area.

ISRA CRITERIA
CRITERION A - VULNERABILITY

Thirty Qualifying Species considered threatened with extinction according to the IUCN Red List of
Threatened Species regularly occur in the area. Threatened sharks comprise two Critically
Endangered species, four Endangered species, and eight Vulnerable species; threatened rays
comprise three Critically Endangered species, seven Endangered species, and six Vulnerable
species (IUCN 2024).

CRITERION B - RANGE RESTRICTED

Southeast Misool holds the regular presence of Raja Ampat Epaulette Shark and Indonesian
Wobbegong as resident range-restricted species. These species occur year-round in the area and
are regularly encountered, though the Indonesian Wobbegong is significantly less common (MV
Erdmann pers. obs. 2022).

Raja Ampat Epaulette Shark has been reported in the area since 2007 from diving observations with
many individuals sampled for taxonomic studies (Allen et al. 2016; Dudgeon et al. 2020; MV Erdmann
unpubl. data. 2023). A total of 58 individuals, ranging from 20-70 cm total length (TL) were found
mostly on coral reefs with rocky and sandy substrates as well as near mangroves (Widiarto et al.
2020). An intensive daytime search under coral heads in the 8-20 m depth range on the seamount
‘Magic Mountain’ in 2022 uncovered nine individuals in a single dive (M Erdmann unpubl. data 2022).
This species is found predominantly on shallow reef flats with seagrass beds and scattered coral
bommies, though it is also found in mangroves and on coral reefs (Allen et al. 2016). Although the
species is found throughout Raja Ampat, Southeast Misool is unique in that there are very few
intertidal reef flats, and the abundant Raja Ampat Epaulette Sharks found in this region are found
under coral heads at depths of 5-30 m, compared to the intertidal habitat observed for this species
in Dampier Strait and Northwest Waigeo (MV Erdmann pers. obs. 2024). This species has been
observed on coral reefs around Misool Resort and at four other islands (Ya Pale, Ya Ganan, Yefgag,




dan Ginvommat) in the area during surveys in 2020. Raja Ampat Epaulette Shark has a very limited
distribution, highlighting the global importance of the area for this species.

Indonesian Wobbegong has been regularly reported in the area between 2008-2023 based on
underwater visual census and diving operations (M Erdmann unpubl. data 2023). It is found on coral
reefs frequently exposed to upwelling at depths between 3-30 m. It has been reported three times
in the past 10 years by scientific divers. Prior to 2014, it was recorded from data collected from shark
finning boats operating in Southeast Misool, with over 20 landed individuals observed (Purwanto
pers. comm. 2017; M. Erdmann unpubl. data 2024). Due to the protection of sharks in the area, this
species is no longer caught by fisheries and its presence can only be confirmed by the rare sightings
by divers. Indonesian Wobbegong is a rare species and Southeast Misool is one of the few areas
where larger numbers of individuals have been reported in eastern Indonesia along with Kaimana.

These two species are restricted to the Indonesian Seas Large Marine Ecosystem.

SUB-CRITERION Ci1- REPRODUCTIVE AREAS

Southeast Misool is an important reproductive area for two shark and one ray species.

At Batbitim Island, the owner of the resort reports that since building it in 2005, she has observed
the continuous presence of at least 15 neonate/young-of-the-year (YOY) and juvenile (based on their
size) Blacktip Reef Sharks on the reef flats and lagoon surrounding their water bungalows year-round
(M Miners pers. comm. 2024). Batbitim offers some of the most extensive reef flat, sand flat, and
lagoon habitats in the region making it suitable habitat for neonates. Similarly, three homestays in
the area and the Kalig Island patrol have observed the continuous presence of neonate/YOY and
juvenile Blacktip Reef Sharks (M Erdmann pers. obs. 2015-2024).

Raja Ampat Epaulette Shark courtship and mating has been observed by dive operators in shallow
seagrass beds at night at Misool Resort (M Miners pers. comm. 2023). Juveniles are also observed
on night dives in the area (M Erdmann pers. obs. 2005-2024). This is the only site where mating has
been filmed for this species.

Between 2009 and 2023, from 820 female Reef Manta Ray photo-identified in all of Raja Ampat, 217
were recorded as heavily pregnant based on extended abdomens (Setyawan et al. 2020). Of these
pregnant females, 57.6% (n =125) were recorded in Southeast Misool, with the majority observed at
the Magic Mountain cleaning stations (Setyawan et al. 2020). In addition, in the same period, 72 YOY
and juvenile Reef Manta Ray were observed at Magic Mountain and southwest Batbitim (E Setyawan
unpubl. data. 2024). YOY were defined as individuals <200 cm disc width (DW) and juveniles as
individuals between 200-240 cm DW, as previously reported for other sites in Indonesia (Germanov
et al. 2019). Known size-at-birth for this species is 130-150 cm DW (Last et al. 2016). In addition, Reef
Manta Rays regularly aggregate at cleaning stations within the area and courtship behaviour has also
been observed since 2009, in particular the formation of mating trains. In Southeast Misool,
courtship behaviour is mostly observed in October-December (Setyawan et al. 2020). These
courtship behaviours also involved interspecific interactions when an Oceanic Manta Ray male and
a Reef Manta Ray female engaged in this behaviour at Magic Mountain cleaning stations (S Heinrich
pers. obs. 2016).

SUB-CRITERION Cz2 - FEEDING AREAS

Southeast Misool is an important feeding area for one ray species.

Aggregations of Longhorned Pygmy Devil Rays have been reported in the area in 2014 and 2016




feeding on large shoals of baitfish (Notarbartolo di Sciara et al. 2019) and have been observed since
then by diving operators in the area (M Erdmann pers. obs. 2023). These feeding aggregations are
composed of between 6-30 individuals and due to their regularity have attracted filmmakers and
photographers. Southeast Misool is one of the few areas in the world where feeding aggregations
have been regularly observed, highlighting the global importance of this area.

SUB-CRITERION Cs5 - UNDEFINED AGGREGATIONS

Southeast Misool is an important area for undefined aggregations of two ray species.

Regular monitoring between 2011 and 2022 found that this area hosts 11 cleaning stations for Reef
Manta Rays and 13 cleaning stations for Oceanic Manta Rays, including 10 cleaning stations that were
used by both species (Setyawan et al. 2020). These cleaning stations are used mostly between
October and March and aggregations range from 3 to 10 individuals.

SUB-CRITERION D2 - DIVERSITY

Southeast Misool sustains a high diversity of Qualifying Species (32 species). This exceeds the
regional diversity threshold (31 species) for the Asia Region. The regular presence of Qualifying
Species has been documented by frequent observations in diving operations and visual census by
scientists, through citizen science, and from illegal fisheries operating in the area (Allen & Erdmann
2009, 2024; Erdmann et al. unpubl. data 2002-2024).
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QUALIFYING SPECIES

s

IUCN Red Global ISRA Criteria/Sub-criteria Met
Scientific Name Common Name List Depth
Category Range (m)
A Ci | C2 | C3 | C4 | C5 | D1 | D2
SHARKS
Carcharhinus albimarginatus | Silvertip Shark VU 0-800 X X
Carcharhinus amblyrhynchos | Grey Reef Shark EN 0-280 X
Carcharhinus amboinensis Pigeye Shark VU 0-60 X
Carcharhinus falciformis Silky Shark VU 0-1,112 X
Carcharhinus leucas Bull Shark VU 0-256 X
Carcharhinus limbatus Blacktip Shark VU 0-140 X
Carcharhinus melanopterus Blacktip Reef Shark VU 0-75 X X
Hemipristis elongata Snaggletooth Shark EN 0-130 X
Hemiscyllium freycineti Raja Ampat Epaulette Shark NT 0-30 X
Nebrius ferrugineus Tawny Nurse Shark VU 0-70 X
Orectolobus leptolineatus Indonesian Wobbegong NT 0-100
Rhincodon typus Whale Shark EN 0-1,928 X
Sphyrna lewini Scalloped Hammerhead CR 0-1,043 X
Sphyrna mokarran Great Hammerhead CR 0-300 X
Stegostoma tigrinum Indo-Pacific Zebra Shark EN 0-62 X
;
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IUCN Red Global ISRA Criteria/Sub-criteria Met
Scientific Name Common Name List Depth
Category Range (m)
Ci | C2 | C3 | Cq4 | C5 | D1 | D2
Triaenodon obesus Whitetip Reef Shark VU 0-330 X
RAYS
Aetobatus ocellatus Spotted Eagle Ray VU 0-40 X X
Glaucostegus typus Giant Guitarfish CR 0-100 X
Himantura uarnak Coach Whipray EN 0-50 X
Mobula alfredi Reef Manta Ray VU o-71 X X
Mobula birostris Oceanic Manta Ray EN 0-1,246 X
Mobula eregoodoo Longhorned Pygmy Devil Ray EN 0-50 X X
Mobula kuhlii Shorthorned Pygmy Devil Ray EN 0-50 X
Mobula mobular Spinetail Devil Ray EN 0-1,112 X
Pastinachus ater Broad Cowtail Ray VU 0-60 X
Pateobatis fai Pink Whipray VU 0-200 X
Pateobatis jenkinsi Jenkins” Whipray VU 0-90 X
Rhina ancylostomus Bowmouth Guitarfish CR 0-70 X
Rhynchobatus australiae Bottlenose Wedgefish CR 0-60 X
Taeniurops meyeni Blotched Fantail Ray VU 0-439 X
:///
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IUCN Red Global ISRA Criteria/Sub-criteria Met
Scientific Name Common Name List Depth
Category Range (m)
Ci | C2 | C3 | Cq4 | C5 | D1 | D2
Urogymnus asperrimus Porcupine Ray EN 1-30
Urogymnus granulatus Mangrove Whipray EN 0-85
7
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SUPPORTING SPECIES

Scientific Name Common Name IUCé:tz::rl;ist
SHARKS
Carcharhinus sorrah Spottail Shark NT
Chiloscyllium punctatum Grey Carpetshark NT
Eucrossorhinus dasypogon Tasselled Wobbegong LC
RAYS
Taeniura lymma Bluespotted Lagoon Ray LC

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.
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http://www.iucnredlist.org/
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SUPPORTING INFORMATION |
There is additional information that the area may be an important reproductive area for one ray

species. Based on monitoring of Oceanic Manta Rays, courtship behaviour has been observed

between February-May. More information is needed to confirm the reproductive importance of the

area.




Allen GR, Erdmann MV. 2009. Reef fishes of the bird’s head peninsula, West Papua, Indonesia. Check :
List 5: 587-628. https://doi.org/10.15560/5.3.587

\

Allen GR, Erdmann MV. 2024. Reef fishes of the East Indies, second edition. Singapore: Conservation
International.

Allen GR, Erdmann MV, White WT, Dudgeon CL. 2016. Review of the bamboo shark genus
Hemiscyllium (Orectolobiformes: Hemiscyllidae). Journal of the Ocean Science Foundation 23: 51-97.

Cleary DFR, Polénia ARM, Becking LE, de Voogd NJ, Purwanto, Gomes H, Gomes NCM. 2018.
Compositional analysis of bacterial communities in seawater, sediment, and sponges in the Misool coral
reef system, Indonesia. Marine Biodiversity 48: 1889-1901. https://doi.org/10.1007/512526-017-0697-0

Convention on Biological Diversity (CBD). 2024. Raja Ampat and Northern Bird’s Head. Ecologically or
Biologically Significant Areas (EBSAs). Available at
https://chm.cbd.int/database/record?document|D=237857 Accessed February 2024.

Dudgeon CL, Corrigan S, Yang L, Allen GR, Erdmann MV, Fahmi, Sugeha HY, White WT, Naylor GJP.
2020. Walking, swimming or hitching a ride? Phylogenetics and biogeography of the walking shark genus
Hemiscyllium. Marine and Freshwater Research 71: 107-1m17. https://doi.org/10.1071/MF19163

Germanov ES, Bejder L, Chabanne DB, Dharmadi D, Hendrawan IG, Marshall AD, Pierce SJ, van
Keulen M, Loneragan NR. 2019. Contrasting habitat use and population dynamics of reef manta rays
within the Nusa Penida Marine Protected Area, Indonesia. Frontiers in Marine Science 6: 215.
https://doi.org/10.3389/fmars.2019.00215

IUCN. 2024. The IUCN Red List of Threatened Species. Version 2024. Available at:
https://www.iucnredlist.org Accessed February 2024.

Last PR, White WT, de Carvalho MR, Séret B, Stehmann MFW, Naylor GJP. 2016. Rays of the world.
Clayton South: CSIRO Publishing.

Mangubhai S, Erdmann MV, Wilson JR, Huffard CL, Ballamu F, Hidayat NI, Hitipeuw C, Lazuardi ME,
Muhajir, Pada D, et al. 2012. Papuan Bird's Head Seascape: Emerging threats and challenges in the
global center of marine biodiversity. Marine Pollution Bulletin 64: 2279-2295.
http://dx.doi.org/10.1016/j.marpolbul.2012.07.024

Notarbartolo di Sciara G, Adnet S, Bennett M, Broadhurst MK, Fernando D, Jabado RW, Laglbauer
BJL, Stevens G. 2019. Taxonomic status, biological notes, and conservation of the longhorn pygmy devil
ray Mobula eregoodoo (Cantor, 1849). Aquatic Conservation Marine and Freshwater Ecosystems 30:
104-122. https://doi.org/10.1002/aqc.3230

Setyawan E, Erdmann MV, Lewis SA, Mambrasar R, Hasan AW, Templeton S, Beale CS, Sianipar AB,
Shidqi R, Heuschkel H et al. 2020. Natural history of manta rays in the Bird's Head Seascape, Indonesia,
with an analysis of the demography and spatial ecology of Mobula alfredi (Elasmobranchii: Mobulidae).
Journal of the Ocean Science Foundation 36: 49-83. http://dx.doi.org/10.5281/zenodo.4396260

Widiarto SB, Wahyudin |, Sombo H, Muttaqin ASP, Tabalessy RR, Masengi M. 2020. Populasi hiu
berjalan, Kalabia (Hemiscyllium freycineti), di Perairan Misool, Kabupaten Raja Ampat (Population of the
walking shark, Kalabia (Hemiscyllium freycineti), in Misool, Raja Ampat). Aquatic Science & Management
8: 15-20. https://doi.org/10.35800/jasm.8.1.2020.30597

10



https://doi.org/10.15560/5.3.587
https://doi.org/10.15560/5.3.587
https://doi.org/10.1007/s12526-017-0697-0
https://doi.org/10.1007/s12526-017-0697-0
https://chm.cbd.int/database/record?documentID=237857
https://chm.cbd.int/database/record?documentID=237857
https://chm.cbd.int/database/record?documentID=237857
https://doi.org/10.1071/MF19163
https://doi.org/10.1071/MF19163
https://doi.org/10.3389/fmars.2019.00215
https://doi.org/10.3389/fmars.2019.00215
https://doi.org/10.3389/fmars.2019.00215
https://www.iucnredlist.org/
https://www.iucnredlist.org/
https://www.iucnredlist.org/
http://dx.doi.org/10.1016/j.marpolbul.2012.07.024
http://dx.doi.org/10.1016/j.marpolbul.2012.07.024
http://dx.doi.org/10.1016/j.marpolbul.2012.07.024
https://doi.org/10.1002/aqc.3230
http://dx.doi.org/10.5281/zenodo.4396260
https://doi.org/10.35800/jasm.8.1.2020.30597

