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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
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SUMMARY

Northeast O'ahu is located off O’ahu Island in the Hawaiian Islands of the United States of
America. The area is characterised by a narrow shelf with multiple bays. Coral and rocky
reefs along with sandy and rubble substrates are most common in the area. Within this area
there are: threatened species (Sandbar Shark Carcharhinus plumbeus) and reproductive
areas (e.g., Tiger Shark Galeocerdo cuvier).
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CRITERIA

Criterion A - Vulnerability; Sub-criterion C1 - Reproductive Areas
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DESCRIPTION OF HABITAT /é //j

Northeast O’ahu is located off O’ahu Island in the Hawaiian Islands of the United States of America.
It extends from Kawela in the north to Kane'ohe Bay in the south. The area is characterised by a
narrow shelf with multiple bays. Coral and rocky reefs, sandy and rubble substrates are the most
common habitat features in the area. Easterly trade winds are the main driver of the surface currents
in the area and are influenced by the North Hawaiian Ridge Current (Costa et al. 2016). During boreal
summer, the area is warmer with sea surface temperatures ~26°C, rainfall is low, and northeasterly
trade winds and trade-wind generated swell dominate the area. While in winter temperatures are
cooler (~23°C), rainfall is higher, and the area is mostly dominated by the North Pacific Swell (Costa
et al. 2016).

This Important Shark and Ray Area is benthic and pelagic and is delineated from inshore and surface
waters (O m) to 200 m based on the bathymetry of the area.

ISRA CRITERIA
CRITERION A - VULNERABILITY

One Qualifying Species considered threatened with extinction according to the IUCN Red List of
Threatened Species regularly occurs in the area. This is the Endangered Sandbar Shark (Rigby et al.
2021).

SUB-CRITERION Ci1- REPRODUCTIVE AREAS

Northeast O’ahu is an important reproductive area for two shark species.

Between 2003-2005, 18 pregnant Sandbar Sharks were sampled offshore Kane‘ohe Bay (Daly-Engel
et al. 2007). In addition, between March 2009-April 2011, longline surveys (300-500 m with 30-50
hooks, soaking time up to 8 hours) were conducted offshore Kane‘ohe Bay. Sixty Sandbar Sharks
measuring between 45-230 cm total length (TL; converted from fork length) with a mean size of m
cm TL were recorded at depths 60-80 m (Hutchinson et al. 2012). The reported size-at-birth for this
species is 40-75 cm TL (Ebert et al. 2021), confirming the majority of individuals were young-of-the-
year (YOY) or small juveniles (Hutchinson et al. 2012).

Based on fishing surveys and tagged individuals since the 1960s, Northeast O’ahu is important for
mating, gestation, and pupping of Tiger Sharks (Whitney & Crow 2007; Papastamatiou et al. 2013;
Meyer et al. 2018). Based on data from shark control programs using longlines and incidental catches
in fisheries operating in the area, 318 Tiger Sharks (167 females and 151 males) were sampled between
1959-1960, 1967-1969, 1992-1996, and 2003-2005 (Whitney & Crow 2007). Individuals ranged
between 76-447 cm TL. Of these 318 individuals, seven measured <100 cm TL, which is close to the
reported size-at-birth for this species (76-89 cm TL; Whitney & Crow 2007) confirming they were
either neonates or YOY. Three females were reported with mating scars and were sampled in
January and February (Whitney & Crow 2007). In addition, 23 Tiger Sharks were pregnant females
and were observed in all months except March and April (Whitney & Crow 2007). Early-term
embryos were observed from June-February, while late-term embryos were found from September-
November with females showing recent parturition sampled in October and November (Whitney &
Crow 2007). Anecdotal observations from fishing surveys along the east coast of O’'ahu indicates
that all neonate Tiger Sharks (86-99 cm TL) were caught in October confirming that birth occurs in
autumn (Papastamatiou et al. 2013). Between 2013-2015, 15 Tiger Sharks (10 females and 5 males)

2




were tagged with satellite transmitters. Of these, six were pregnant females (Meyer et al. 2018).
Individuals tagged showed high residency to O’ahu and a large number of individuals were detected
in October and November in the area which matches their pupping season (Meyer et al. 2018).
Additionally, some of the individuals moved to Maui which has also been proposed as a mating area
(Meyer et al. 2018). During this study, females with mating scars were observed in January 2015 along
with a male with fresh abrasions on one clasper indicating recent mating (Meyer et al. 2018). Of 50
female (201-450 cm TL) Tiger Sharks tagged with acoustic and satellite transmitters in Northwestern
Hawaiian Islands, it was estimated that ~25% of mature females make inter-island movements to the
Main Hawaiian Islands, including O’ahu, to potentially give birth there from September-November
(Papastamatiou et al. 2013). Tiger Sharks in Hawaii are thought to have a triennial reproductive cycle
(Whitney & Crow 2007) which explains the presence of pregnant females in the area year-round,
while other pregnant females swim from the Northwestern Hawaiian Islands to Northeast O'ahu
during autumn.
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QUALIFYING SPECIES
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. Global ISRA Criteria/Sub-criteria Met
Scientific Name Common Name IUC(::N e Depth
ategory R
ange (m)
Ci | C2 | C3 | Cq4 | C5 | D1 | D2

SHARKS
Carcharhinus plumbeus | Sandbar Shark EN 0-280 X
Galeocerdo cuvier Tiger Shark NT 0-1,275
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SUPPORTING SPECIES

Scientific Name

Common Name

IUCN Red List

Category

SHARKS

Carcharhinus galapagensis Galapagos Shark LC
Carcharhinus limbatus Blacktip Shark VU
Carcharodon carcharias White Shark VU
Hexanchus griseus Bluntnose Sixgill Shark NT
Pseudotriakis microdon False Catshark LC
Rhincodon typus Whale Shark EN
Sphyrna lewini Scalloped Hammerhead CR
RAYS

Bathytoshia lata Brown Stingray VU

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,
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Vulnerable; NT, Near Threatened; LC, Least Concern; DD, Data Deficient.



http://www.iucnredlist.org/

REFERENCES

Costa BM, Poti M, Winship AJ, Miller Pl, Gove J. 2016. Environmental Setting. In: Costa BM, Kendall
MS, eds. Marine Biogeographic Assessment of the Main Hawaiian Islands. Bureau of Ocean Energy
Management and National Oceanic and Atmospheric Administration. OCS Study BOEM 2016-035 and
NOAA Technical Memorandum NOS NCCQOS. Silver Spring: NCCOS'’s Center for Coastal Monitoring
and Assessment/Biogeography Branch, 13-56.

Daly-Engel TS, Grubbs RD, Bowen BW, Toonen RJ. 2007. Frequency of multiple paternity in an
unexploited tropical population of sandbar sharks (Carcharhinus plumbeus). Canadian Journal of
Fisheries and Aquatic Sciences 64:198-204. https://doi.org/10.1139/F07-005

Ebert DA, Dando M, Fowler S. 2021. Sharks of the world: A complete guide. Princeton: Princeton
University Press.

Hutchinson M, Wang JH, Swimmer Y, Holland K, Kohin S, Dewar H, Wraith J, Vetter R, Heberer C,
Martinez J. 2012. The effects of a lanthanide metal alloy on shark catch rates. Fisheries Research 131-133:
45-51. http://dx.doi.org/10.1016/jfishres.2012.07.006

Meyer CG, Anderson JM, Coffey DM, Hutchinson MR, Royer MA, Holland KN. 2018. Habitat
geography around Hawaii's oceanic islands influences tiger shark (Galeocerdo cuvier) spatial behaviour
and shark bite risk at ocean recreation sites. Scientific Reports 8: 4945. https://doi.org/10.1038/541598-
018-23006-0

Papastamatiou YP, Meyer CG, Carvalho F, Dale JJ, Hutchinson MR, Holland KN. 2013. Telemetry and
random-walk models reveal complex patterns of partial migration in a large marine predator. Ecology
94: 2595-2606. https://doi.org/10.1890/12-2014.1

Rigby CL, Derrick D, Dicken M, Harry AV, Pacoureau N, Simpfendorfer C. 2021. Carcharhinus
plumbeus. The IUCN Red List of Threatened Species 2021: e.T3853A2874370.
https://dx.doi.org/10.2305/IUCN.UK.2021-2.RLTS. T3853A2874370.en

Whitney NM, Crow GL. 2007. Reproductive biology of the tiger shark (Galeocerdo cuvier) in Hawaii.
Marine Biology 151: 63-70. https://doi.org/10.1007/s00227-006-0476-0



https://doi.org/10.1139/F07-005
http://dx.doi.org/10.1016/j.fishres.2012.07.006
https://doi.org/10.1038/s41598-018-23006-0
https://doi.org/10.1038/s41598-018-23006-0
https://doi.org/10.1890/12-2014.1
https://dx.doi.org/10.2305/IUCN.UK.2021-2.RLTS.T3853A2874370.en
https://doi.org/10.1007/s00227-006-0476-0

