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1 Background

In April 2013the Convention on Trade in Endangered Species (CITES) Conference of the
Parties listed seven species of sharks and rays on Appendix Il: Oceanic Whitetip Shark
Carcharhinus longimanuBorbeagleShark Lamna nasusScalloped Hammerhed&bhyrna
lewini, GreatHammerheadsphyrna mokarranSmooth Hammerhea8phyrna zygaena

Giant Manta Raivanta birostrisand Reef Manta Raylanta alfredi These listings came into
effect on 14 September 2014.

Appendix Il listing is for species not necessarily threatened wtthaon, but in which

trade must be controlled to avoid utilisation incompatible with their survival
(https://cites.org/eng/disc/how.php). Trade in species listed on CITES Appendix Il requires
that:

1 the GTES Management Authority of the exporting countrygaesignated
competent authority incountries that are not Parties to CITES) must verify that the
species was legally obtained, and

9 the CITES Scientific Authority of the exporting country must athasexport will
not be detrimental to the survival of the species (a m@triment findingNDF).

There arealsorequirements for export of CITES Appendix |l species taken on the high seas
(i.e. marine areas beyond national jurisdiction and outside the r2gutical mile jurisdiction

of any country. The Scientific Authority (generally from tbeuntrywhere the species will

be landed, although this can vary depending on chartering arrangements) must issue an NDF
before the species is taken at sea.

An NDFor trade in CITES Appendiisharks and rays therefore requires an NDF to be issued
by a country in three cases:
1T before the export of the species that was o
Economic Zone (EEZ)
91 before the take of the speciesthatavs o bt ai ned on the high seas
vessel and | anded at the country’s port
T before the take of the species on the high
a foreign port.

Among the tropical Pacific CITES members, an NiRElysot requiredfor:
1 Oceanic Whitetip Shark as tleeis acurrent WCPF@an on their retention,
transshipping, storing or landing.
1 Porbeagle Sharks it isa temperate species and rarely occurs in tropical waters

There is no defined process for how an NDhdeutaken thus to assist the NDF process for
the sharkand rayAppendix Il listings, a Guidance for CITESdétmment findings for shark
species was produce&liark NDF Guidano@undy-Tayloret al.2014). There was also
recognition ofalack of capacity within some countries to make NI}Nsssharks are a
significant byproduct of the Pacific fisheries, especially twmral billfish,a CITES project to
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build capacity within the Oceania region was fund&bis waso assist Oceania countries to
implement the NDF processes if they wish to trade in CITES Appendix Il sharks and rays.

Sharkand raystocks are Isared acros®acific countrieswvhich isan issue that need® be
considered in NDF developme#tregional approachvith the use of a common NDF
templatethat would provideconsistentformat, languageand terminologywas considered
beneficial.The format and content of emplate for NDFs was agreegonat the Pacific
CITES projeat/orkshop held on the 113 April, 2016 in Nadi, Fiji. This templatas
essentially the worksheets from the Shark NDF Guidartoe template follows a logical
proces with a format that clearly sets out the steps in the NDF process and is well
supported by the Shark NDF Guidance through detailed explanations on the required
information. When NDFs are reviewed, or more information becomes available, the NDF
template famat can be easily updated in the esiant field(s) and the style of the format
(questions and answers) makes it easier for those new to NDFs to become familiaarndith
undertake,the process.

To assist Oceania Parties undertake NDFs, this temptsere-populated with information
commonto the Pacific regioffior Appendix Ishark and ray species, that is, Scalloped
Hammerhead, Great Hammerhead, Smooth Hammerhead, Giant Manta Ray and Reef Manta
Ray.Thissummary of published informatiotiocument povides thedetailedcommon

background informationhat was used to prgopulate theNDFRemplates,for example, the

global catches, conservation staftological parameterand regional management

measures. &r ease of usghis document generallfollows the format of the NDF template.

2 AvailableInformation on Management Contexof
Hammerheads and Manta Rays

2.1 Global level information

2.1.1 Reported global catch

The reported average global annual catehs 22 tonnes(t) of ScallopedHammerhead 238
t of Smooth Hammerhead. 9 tof Great Hammerheadnd 5403 t oHammerhead Shark
(general)for 2010-2014 (FAO 201p(Table 2.). Thesecatches areonsidered to be
significant undelestimates as the FAQO catch dais compromised by undeeporting of
hammerheadsharkswith substantial discrepancies evident when compared to trade
statistics. Shark fin tradgatafrom 1996-2000suggeséd that 49,006-90,000 t of
hammerheadsharksweretaken for the fin trade each ye&Clarkeet al.2006 CITES 2013a
For the sameperiod (19962000) the average amual global catch of hammerhead sharks
was reported as 3508(FAO 2015 Many countriehaveonly recently begun reporting
hammerheadsharkcatchdatawith most of the catch reported at family levét islikely that
substantial gantities of Scalloped Hammerhead are included inFA®catch data
Hammerhead Sharkgénera) category(CITES 2013hacket al.2014).

The FAO Global Capture Productitatisticseported Giant MantaRay catches in 2012
2014asan average of 812taken(FAO 2016 Reef Manta Ray is not listed as a separate
species in the FAO global capture production datalfgse® 2016 Catchesvere reported
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for Manta raysanddevil rays (Mobulidaeyith an average of 4210 t taken over 262014
(Table2.1). The landings of manta and devil rays have increased by moret¢imefold over
the last 15 yearfrom less than 200 t in 1998 to a peak of over 5000 t ii22énd 2013
(Ward-Paigeet al.2013 FAO 2015 It is unknown how well these catch figures represent
the true catch.

Table2.1. FAOglobal capture productionstatistics for 2A0¢2014 (tonnes) Source(FAO 2016

Shark and rays 2010 2011 2012 2013 2014 Average
(20102014)

Scalloped 336 212 265 240 55 222

Hammerhead

Smooth Hammerhead 65 167 296 483 176 238

Great Hammerhead 0 0 0 18 20 19

Hammerhead Shark 6090 5969 3951 4117 6886 5403

(general)

Giant Manta 0 0 744 669 1023 812

Manta rays devil rays 2447 3731 5191 5649 4033 4210

2.1.2 Species distribution
Global

2.1.2.1 Scalloped Hammerhead

The Scalloped Hammerhead occurs in tropical and warm temperate seas wor{gigdee
2.1). Itis commonly found in continental shelf waters lalso regularly enters estuaries and
the open oceanoccurring from the surface to at least 275 m defithst and Stevens 2009
Significant catches of this species in pelagic longline fisheriegBeaykircheret al. 2002
suggests it spends more time in the open ocean compared to other hammeshaakis
Some adult populations form large aggregatiohseamountgBaumet al.2007. CITES
201349. There appears to be an ontogenetic change in distribution, with juveniles living in
coastal nursery areg€larke 1971Simpfendorfer and Milward 199®uncan and Holland
2006 and then moving offshore as they grdiWarryet al.2011). Both juvenile and adults
appear to range more widely at night which is thought to be associated with increased
foraging activitySpeedet al.2010. Populations also exhibit high levels of sexual
segregation. Foexample, in Australia there are few records of pregnant fem@e=svens
and Lyle 1989Noriegaet al.2011) while in Indonesia, pregnant females are commonly
reported (White et al. 2008. Observations from the Queensland coast, Australia also
suggest that males remain in inshore areas longer than fenfeiasyet al.2011).
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30° 60° 90° 120° 150° 180° 150° 120° 90° 60° 30° 0° 30°

Figure2.1. Distribution of the Scalloped Hammerhea®eproduced from Last and Stevens (2009).

Pacific

In the WesterrPacific,the Scathped Hammerheadccursin Thailand, VieNam, Indonesia,
China (includinghinese TaipgiJapan, Philippines, Austradiad New CaledonigCompagno
1984 Baumet al.2007). Data collation(Sectior2.3) indicated that Scalloped Hammerheads
have been recorded in theEZ®f a considerable number of additional countries across the
Pacific, that isFederated States of Micronesia, Fiji, Kitipslarshall Islands?alau, Papua
New Guinea, Solomon Island®nga and/anuatu

2.1.2.2 GreatHammerhead

Global

TheGreatHammerhead occurs in tropical and warm temperate seas worldvFidgie2.2).
This speciesendsto occur on the continental shelfarely enter estuarieandoccur in the
open oceanlt ispresentfrom the surface, and in very shallow water at least 80 m depth
(Last and Stevens 20P9 here idimited published data on movement of this species from
tagging and tracking studiglsut some information online demonstrates that this species
spends significant amounts of time in coastal habitats with occasional long distance
movements along coast s or into open ocean aregSimpfendorfer 201 Unlike
Scalloped Hammerheads, neonates have not been reported from nearshore habitats which
suggest the Great Hamerhead pupping may occur further offshofidarryet al.2011). This
species exhibits some degree of sexualesggtion, with juveniles of both sexes and adult
females more common in inshore tropical argasd adult males potentially more common

30 60° 90° 120° 150° 180° 150° 120° 90° 60° 30° 0 30*

Figure2.2. Distribution of the Great HammerheadReproduced from Last and Stevens (2009).
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Pacific

In the Western Pacific, the Great Hammerhead has been reportedAwstraliaIndonesia,
Thailand,Viet NamChina (including Chinese Taipei), Riu Kyu Isl&aday, New Caledonia,
Federated States of Micronesaad French Polynes(€ompagno 1984enhamet al. 2007).

Data collation (SectioB.3) indicated that Great Hammerheads have been recorded in the
EEZ®sf a number of additional countries across the Pacific, that is: Cook Islands, Fiji, Kiribati,
Marshall Islads, Nauru, Papua New Guinea, Solomon Islands, Tonga, Tuvalu and Vanuatu.

2.1.2.3 SmoothHammerhead

Global

The Smooth Hammerhead occurs subtropical and temperate oagaridwide and isfound
inshore and on continental shelves from the surfac@@@m butis most common to depths
of 20m (Ebert 2003CITES 2013&igure2.3). Ths speciefasbeen observed in freshwater
in Florida and Uruguagnd have been reported from open ocean areas as bycatch in pelagic
fisheries(Beerkircheret al.2002; CITES 2013dt generally haa more temperate
distribution than the Scalloped and Great Hammerhead that lithitsdegree obverlap

with theseother two speciesThe Smooth Hammerheabas been rgorted from the tropics
in some area, however theereports are patchy, probably due to confusion with the more
abundant Scalloped Hammerhe&dompagno 1984Caspeket al. 2005 Last and Stevens
2009); the tropical distribution of the Smooth Hammerhead needs to be clarifibe
Smooth Hammerheadccasionalljorm large schoolsparticularly as juvenilg€ompagno
1984 Last and Stevens 2009

60°

30°

60°

30° 60° 90° 120° 150° 180° 150° 120° 90° 60° 30° 0° 30°

Figure2.3. Distribution of the Smooth Hammerheadreproduced from Last and Stevens (2009).

Pacific

In the Western Pacific, the Smooth Hammerhead has been reportedAugstralia, New
Zealand]ndonesiaViet Nam, Chinaand southern JapafCompagno 1984 ast and Stevens
2009. Data collation (SectioB.3) indicated that Smooth Hammerheads have been recorded
in the EEZ®f additional countries across the Pacific, thatdsok Islandd-ederated States

of MicronesiaFiji, French PolynesiKribati, New CaledonigPapua New Guine&olomon
Islands,Tonga, TuvalandVanuatu
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2.1.2.4 Giant Manta Ray

The Giant Manta Rayccurs in tropical, sulropical and temperate watergorldwide
(Figure2.4), although populations appear to be sparsely distributed and highly fragmented
(Marshallet al.2009 Marshallet al.20119. Ths species is common in a few locatiomkile
sporadicor regularly seasonal in other aref@idarshallet al.20119. The Giant Manta Ray
has been observed as far north as Rhode Island (United States), Aomori (Japan), Sinai
Peninsula (Egypgnd as far south as Uruguay, South Africa and New Ze@arghallet al.
2009. It occus along productive coastlines where upwelling occurs, and at oceanic island
groups, particularly offshore pinnacles and seamounte Giant Manta Ray éso present

on shallow reefs while being cleanadd feedsat the surface inshore and offste. The

Giant Manta Rayndertake deep dives to at least 1060depth. While the species can be
solitary theydo aggregatdo clean, mate and feed his speciegend to be encountered with
less frequency than the smaller Reef Manta Ray, even thiiugis a broader distribution
worldwide (Marshallet al.20113.

Figure2.4. Distribution of the Giant Manta RaylUCN (International Union for Conservation of
Nature) 2016).

Pacific

In the WesternPacific, the Giant Manta Ray has been reported fAamstralia, Indonesia,
Thailand, Malaysia, Chinese Taipei, China, Philippines and New Z@4taskallet al.

201139. Data collation (Sectio?.3) indicated that Giant Manta Rays have been recorded in

the EEZsf a considerable number of additional countries across the Pacific, that is: Cook
Islands, Federated States of Minesia, Fij French Polynesi&iribati, Marshall Islands,

Nauru, Palau, Papua New Guinea, Samoa, Solomon Islands, Tokelau, Tuvalua and Vanuatu.

2.1.2.5 Reef Manta Ray

The Reef Manta Ray occurs in tropical andtsapical waters worldwidgFigure2.5),

however populations appear to be fragmented and sparsely distrib(NMzdshallet al.

2009 Marshallet al.2011b. Thisspecies is commonly seen inshamgesident aggregations
but also observed around coral and rocky reefs. Similar to the Giant Manta Ray, it occurs
along productive coastlines where upwelling occurs and at oceanic island gktashall

et al.2011h. The Reef Manta Ray appearsi® more resident to tropical waters aris
relatively smaller home ranges and movements than the Giant MantgNRarghallet al.
2011k Couturieret al.2012. Seasonal migrations dhe Reef Manta Ray afp to 650 km
between known aggregations sitaad dives down to depths of 300 Inave been observed
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(Marshallet al.2011h Couturieret al.2012 Couturieret al.2014). Acoustic tracking studies
indicate that the Reef Manta Ray do not commonly venture from coastal wiNknshallet
al.2011h CITES 2013b

Figure2.5. Distribution of the Reef Manta RaflUCN (International Union for Conservation of
Nature) 2016).

Pacific

In the Western Pacific, the Reef Manta Ray has been reported from Australia, Cook Islands,
Federated States of Micros&, Fiji, French Polynesia, Guam, Indonesia, Malaysia, Marshall
Islands, New Caledonia, Palau, Papua New Guinea, Philippines and T(valesidllet al.
2011h. Data collation of observer data was only availdbteGiant Manta Ray, and it is
unknown whether these records include the Reef MaR&y. This data collation (Section

2.3) indicated that Giant Manta Rayand possibly Reef Manta Rajiave been recorded in

the additionalEEZscross the Pacific ofiribati,Nauru, Samoa, Solomon Islands, Tokelau,
Tuvalu and Vanuatu.

2.1.3 Krown stocks/populations

2.1.3.1 Scalloped Hammerhead

The global pattern of stock structure of the Scalloped Hammerhead varies between males
and females, reflecting the strong sexual segregation. Genetic studies of females indicate
there are at least four geneticgldistinct populations: Northwest Atlantic, Southwest
Atlantic, Eastern Atlantic and Ind&/est Pacifi§Duncanet al. 2006 Baumet al.2007. NOAA
2013. In contrast, males do not show these distinct genetic population differemddsno
large genetic differences betweemd within ocean basins. This suggests that males move
over larger distances and have less population structure than fen2EgEngelet al.

2012.

There may also be further female genetic stock segregation within the Pacific, with possible
segregation between Indw/est Pacific, Central and Eastern Pacific populaiid@AA

2013. Within the IndeWest Pacific, populations of Scalloped Hammerheads in Australia and
Indonesiacannot be differentiated geneticallguggesting they are the same std€venden

et al.2009 Ovenderet al.2011). Tagging and telemetry studied male and female

Scallopd Hammerheadsuggestd adults will travel long distances, including across open
oceangKetchumet al.2014). This suggests th#te Australianindonesiarstock may also be
shared with other island natits in thelndo-WestPacifiqNOAA 2013Heupelet al. 2015).
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This possible connectivityill have implications for the estimation of sustainable levels of
take for NDFs in the Oceania regibtowever, stocks in the region may be more limited in
movement to the margins of continental shetyer divided by land bridgéBigure2.6) and
there may be potential differences between males and female stock strugitieepelet al.
2015. Further work toresolve the nature of taregional stoclstructure, and the rate of
exchange between nations in the Oceania region, will be essential to allow more detailed
assessment and hence NDFs.

Tra

Java Trench

,;""““‘;. Movement slong
VY continental she¥

Biogeographic barrer

Figure2.6. Conceptual population model of Scalloped Hammerhead in the l#RfacificOcean
Reproduced from Heupet al. 2015.

2.1.3.2 Great Hammerhead

Global scale phylogeography indicathsre are at least two genetically distinct stocks
Great HammerheadAtlantic and IndoPacific(Simpfendorfer 2014 The scale of

movements indicated from satellite tagging suggests that it is likely that the population of
this species in notern Australia is connected to other countries within the Oceania region.
Genetic data suggest limited stock differences between Australia and south Asia. Further
work to resolve the stock structure of the Great Hammerhead within the-fPacific region
isrequired. However, based on the available information, it is assumed there is a single
Indo-Pacific stockSimpfendorfer 2014

2.1.3.3 Smooth Hammerhead

Geneticinvestigation of global phylogeography demonstgesignificant difference in

stocks between the Atlantic and IndRacific OceanSimpfendorfer 2014 Thereis also
evidence of population structuring within ocean bagifiesterman 2014 This limited

dispersal within ocean basins is supported by tagging data that indicaistly relative

short movementghat arerestricted to the continental shelf, although theage also some
longer movement$>1000 km). On the basis of the limited genetic and movement data, is it
most likely that the Oceania stock may be isolated from the Australian §sacipfendorfer
2014). However, further work is required to resolve this possibility.
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2.1.3.4 Giant Manta Ray

Preliminary satellite tracking and international phetentification works suggest a high
degree of fragmentation between regional populations of this species, andtments
across ocean basins may be réivéarshallet al.20119. They are capable of large migrations
(>1000km) though these tend to all been along coastlines rather than acrosan basins
(Marshallet al.201139. All identified regional populations are estimated to be small 160
1,000 individualsjCITES 2013bThese regional populations have not yet been verified
through genetia@nalysis as subpopulations, but distances between them and photo
identification work strongly suggests they may be distinct groups with limited genetic
exchanggCITES 20134t is unknown if the Giant Manta Rays observed in Australia mix
with those observed in the Pacific Islandiotries.

2.1.3.5 Reef Manta Ray

This species appears to exhibit high levels of separation between regional populations
(Marshallet al.20118. All idertified regional populations are estimated to be small (200
1,500 individuals) with one exceptional regional population in the Maldives estimated at
5000 individual¢CITES 2013bThese regional populations have not yet been verified
through genetic analysis as subpopulations, but distances between them and photo
identification work strongly suggests they may be distinct groups with limited genetic
exchanggCITES 20134t is unknown if the eastern Austrafi regional population mixes
with the populations in the Oceania region.

2.1.4 Main catching countries

The countrieseported as taking the majority of the Scalloped Hammerhead reported global

catch py the FAGIobalCapture Production databageAO 201§ for the fiveyears 200~

2014 were (in order of decreasing catch and with annual average catareater than20

tonne (t)): Mauritania(104t), Brazl (65t) and Ecuadoi(35t). However, the reliability of the

FAO catch data to accurately identify the main catcleimgntries is hindered by the

inclusion of much of the Scal | oHimantrhdah mmer he ad
Sharks§ ¢ at c h(Lacketale@ld.r y

The only country reported as taking Great Hammerhead over the last five years is the United
States of America that reported 18 t in 2013 and 202014 Table2.1; FAO 2016).

The countries reported as taking the majority of Smooth Hammerhepdrted global catch
(FAO 201pfor 2010-2014 were (in order of decreasingatch and with an annual average
catch greger than 20 t (t)) Morocco @9t), Ecuador8 t) and Iran 48t).

Under t hidamgerheasShaks ‘cat ches in the FAO Capture F
(FAO 201} the main catching countries for 20-2014 (in order ofdecreasing catcand

with an annual average catch greater than 10@¢ye: Indonesig2,608t), Senegal017t),

Congo(546t), Mexico(474t), Ghana(229t) andBenin(144t). Indonesia was responsible for

100% of the reportetHammerhead Sharks (genérahtches in the Western Central Pacific

fishing aredor that period.Indonesia isncluded in the Asian countries, not the Oceania

countriesin the FAO Capre Production Databas@&mongthe Oceania countrieshere are
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no catches in the FAO Captieoduction database for Scalloped Hammerhead or
‘HammerheadShark (genera) reported during 200-2014, although there arecatches of
Smooth Hammerhead reported as an averageGf ftom New Zealand-AO 201p

In previous years of FAO Hammerhead global catclzjlBi@lowed by Spain and Mauritania
were the main catching countries of Scalloped Hammerhead during-2002 (Mundy-
Taylor and Crook 20).3n that same period, the main catching countries of Smooth
Hammerhead were Spain, Ecuador and Portugal. For-2002 the top three main catching
countries of Hat€mmerhead Shark (general) were those same countries as fo201@
(Mundy-Taylor and Crook 20).3

For Giant Manta Raythe onlyreported global catch (by the FAO Global Capture Production
databasg(FAO 201pfor the five years 2012014 was from Sri Lanka with an avezayg 812

t (Table2.1). For Manta rayanddevil raysonly two catching countries were reported with
average catches for 2032014 Indonesia (419% and Mauritania (5t) (FAO 201p
Consequently, among the Oceania countries there are no reported catcl@&@amf Manta

Rays or Manta rays amtkvil rays in the FAO Capture Production for 2@014 (FAO 2016).

2.1.5 Main gear types

The Scallopedsreatand SmootiHammerheadaretaken as target and bycatch by trawls,
purse seines, gillnets, fixed bottom longlinBepk and linepelagic longlines and inshore
artisanal fisheriegCaspeet al. 2005 Baumet al. 2007, Denhamet al. 2007). The artisanal
fisheries catch large numbers of juverfiealloped Hammerheads some regions. The
aggregating behaviowf the Scalloped Hammerheadakes them vulnerable to capture in
large schoolgBaumet al.2007).

The Giant and Reef Manta Rays are taken as target and bycatch by gilmdss, harpoons,
hand spears, gaff hooks, pelagic longlimegse seineandother inshore artisanal fisheries
methods(Marshallet al.2011g Marshdl et al.2011h Lewiset al.2015. While the Giant
Manta Ray has been reported in thafuna longline and purse seine fisheries (see Section
2.3), the Reef Manta Ray is not believed to interact with the tpakagic longline fisheries
(Clarkeet al.2014b but is possibly taken in the tuna purse seine fisheffital and Roman
2013.

2.1.6 Global conservation status

2.1.6.1 Scalloped Hammerhead
The IUCN Red List of Threatened spestigtsisis Globally EndangerdBaumet al.2007). A
suggested draft status in Oceania is Endang@rsdipelet al.2015. A number of
subpopulation assessmentsport the statusand year of assessmeas
1 Eastern Central and Southeast Pacific: Endangered (2007)
Eastern Central Atlantic: Vulnerable (2007)
Northwest and Wester@€entral Atlantic: Endangered (2007)
Southwest Atlantic: Vulnerable (2007)
Western Indian Ocean: Endangered (2007)

= =4 A =
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A European regional assessmenf015found thisspecies to be Data Deficient.

2.1.6.2 Great Hammerhead
The IUCN Red List of Threatened species status is Globally Endgbgareamet al. 2007).
A suggested draft status in Oceania is Vulner@bupelet al.2015. No official IUCN
Assessments for different areasport status and year as

9 Eastern Atlantic: Critically Endangered (2007)

1 Northwest Atlantic and Gulf of Mexico: Endangered (2007)

1 Southwest Indian Ocean: Endangered (2007)

9 Australia: Data Deficient (20Q7)
A European regional assessman2015found this species to be Data Deficient.

2.1.6.3 Smooth Hammerhead

The IUCN Red List of Threatened species status is Globally Vulri€agpeet al.2005. A
suggested draft status in Australia is Least Confi¢enpelet al.2015. No subpopulation or
areaassessments have been undertak&milarto the other two hammerhead species, a
European regional assessntién 2015 found this species to be Data Deficient.

2.1.6.4 Giant Manta Ray
The IUCN Red List of Threatened species status is Globally Vulristatgkallet al.20119.
No subpopulatioror regional assessments have been undertaken.

2.1.6.5 Reef Manta Ray
The IUCN Red List of Threatened species status is Globally Vulristatgkall etal. 2011H.
No subpopulation or regional assessments have been undertaken.

2.1.7 Multilateral Environmental Agreements

CITE®Convention on International Trade in Endangered Species)

The Scalloped Hammerhea@reatHammerheadSmoothHammerhead an#lanta spp. are
listed under Appendix Il of CITE8ps://cites.org/ena/prog/shark/index.php Appendix Il
listing Bfor species in which trade must be controlled to avoid utilisation incompatible with
their survival [ittps://cites.org/enag/disc/how.php. None of the nain catching countries

have taken outireservation A reservatiomesults in the CITES party being treated as a non
party with regard to trade in the species (CITES Articles {gClédlkeet al.20149. Japan

that is a party to CITES aallVCPFC Membehasreservationdor Scalloped Hammerhead
GreatHammerhead an®dmoothHammerheadall in effect from 12/06/2013
(https://cites.org/eng/app/reserve.php) Guyana and Yemen also have reservations for
these three species of hammerhead#e reservation by Japan was accompanied by a
decl ar ati on tvdluatily, Eeque procedoresirethted to export permits that
I NB NBIjdZANBR dzyRSNJ / L¢9{ X Ay | Oréga#ssof OS oA GK N
whether trading with a party or noparty to CITEElarkeet al.20149. Guyana has a
reservation forManta spp in effect from 12/06/2013.

CMS (Convention ofonservation oMigratory Specie®f Wild Animalg

Hammerhead and Manta Ray Information Pagel6


https://cites.org/eng/prog/shark/index.php
https://cites.org/eng/disc/how.php
https://cites.org/eng/app/reserve.php

The Scalloped Hamerhead Great Hammerheagdsiant Manta Ray and Reef Manta Rag
listedon Appendix Il of CM@ittp://www.cms.int/en/species). Appendix Il listing is for
migratory species that woulbdenefit from international cooperatiothrough international
agreementsThe Giant Manta Ray and Reef Manta Ray are also listed on Appeh@ikS.
Appendix listing sfor species considereid danger of extinction throughout alr@a
significant part of their rangeHttp://www.cms.int/en/page/appendixi-ii-cmg. The
internationalagreements may vary from legally binding treatiese®s formal instruments,
such as Memorandums of Understanding, Action Plans or Sgaitiatives

TheOceanidParties to the CMS (as of 1 October 2(dr®: Australia, Cook Islands, Mjgw
Zealand, Palau, Philippines)d SamoaNone oftheseare the maincatching countries for
Scalloped HammerheaGreatHammerheadSmoothHammerhead, Hammerhead Shark
(general)or Manta spp.Australiaentereda reservation for Scalloped Hammerhead and
Great Hammerheadn 11 December 2014&everal countrigsalthough not Party to the
Conventionare Party to one or more of the Agreements and/or have sigmeslor more of
the MOUSs; thesénclude the other Oceania CITES Patrties, that is, Papua New Guinea,
Solomon Islands and Vanuatu.

Themain catching countriefor Scalloped HammerhegMauritania, Brazil and Ecuadpr)
and Smooth Hammerhead (Morocco, Ecuador and meamgll Parties to the CMSfthe
Hammerhead Shark (generatgin catching countriesnostare CM3arties, that is
SenegalCongoBeninand SriLankaBoth Indonesia and Mexico are NdfartyRangeStates
(Range states areountries that exercise jurisdiction over any partiodé range of migratory
species.

SomeOceaniacountries not Party to CMS are Range Staté@dbati,Marshall Islands,
Micronesia Nauru, Niue, Papua New Guinea, Solomon Islands, -Lieste, Tonga, Tuvalu
andVanuatu.

AMemorandum of Understanding on the Conservation of Migratory Sh&tkarks MoU)
commencedn 1 March 201@http://www.cms.int/sharks)). It aims to achieve and maintain
a favourable conservation status for migratory sharkee Scalloped Hammerhead, Great
Hammerhead, Giant Manta Ray and Reef Manta Ray (along with all other mobulids) are
listed on Annex of Sharks MoU as of 20 February 2016
(http://www.cms.int/sharks/en/mos3. There is a Conservation Plan (Annex 3) for sharks
listed on Annex 1 that aims to complement, develop and promote the objectivégetions
described in the Shark MoWheShark MOU signatories dceania are: Australia, Nauru,
New Zealand, Palau, Philippines, Samoa, Twarallanuatu(note: Range states Nauru,
Tuvalu and Vanuatu have signed the Sharks MoU which is encouragedhm@v S
Convention(http:// www.cms.int/en/node/3916).

Other Regional Agreements
The Scalloped Hammerhead was listed in Annex Il of the Barcelona Contention in 2012
which is consistent with ICC/ternational Commission for the Conservation of Atlantic
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Tuna)management measusand requiresthat the speciesire not to be captured or sold
and that plans for its recovery ate be developed(Lacket al.2014)

The IATT@nter-American Tropical Tuna Commission) have prohibited the retention,
transhipment and trad, and promoted live release where possitdémobulid rays (which
includesmanta rays andlevilrays) as of 3 July025 (Resolution €15-04)
(https://www.iattc.org/ResolutionsActive ENG.h)m

2.2 Stock/contextspecific informatioior Hammerheads and Manta Rays

2.2.1 Main management bodies
The main management body relevant to the Oceania and Pacific region is the WCPFC
(Western and Central Pacific FislesriCommission). The WCPFC is responsible for managing
and conserving sharlkend raysin the Western and Central Pacific Ocean (WCPO)
Management bodieor other areasare:
1 IATTCI(ter-American Tropical Tuna Commissidgagtern Central and Southst
Pacfic)
1 ICCATIfternational Commision for the Conservation of Atlantic TunaSagtern
and WesternCentral andSoutheast and d&ithwest Atlantic)
IOTdIndian Ocean Tuna Commissi@Western Indian Ocean)
T NAFO Northwest Atlantic Fisheries Organisatidgrthwest and Western Central
Atlantic).
Additional management bodies for the Smooth Hammerhead are:
I CCSBT (Commission of the Conservation of Southern Bluefin Tuna)
1 GFCM (General Fisheries Commission for the Mediterranean)
1 SEAFO (South Atlantic Fishefganisation)

Gaps in management are likely to occur in Areas Beyond Nationdurisdiction(ABNJ)

such as high seas areas, where the marine areas do not fall under the responsibility of any
one country or Regional Fisheriggnagement OrganisatioiREMO) To address

management issues in these areasive-yearprojectis underwaythat includes sustainable
management of tuna fisherieand biodiversity conservatioAreas Beyond National
Jurisdiction(ABNJ o€ommon Oceand una Project
(http://www.commonoceans.org/home/en). A component ofhe ABNJ TunBroject

specifically addregsthe take of sharks.

2.2.2 Stock assessment

Thestock status okach ofthe Scalloped Hammerhea&reat Hammerheadnd Smooth
Hammerheadn the WCRDis unknown Speciesspecific atch records of theehammerhead
sharksfrom the WCPQ@re extremely sparsel'he hammerhead sharkppear to be
distributed patchily bothemporally and spatiallBrouwer and Harley 201 Riceet al.
2015. Thetuna longline and purse seirleg sheetcatch data for hammerheasharksis

poor (seeSection2.3). The observer data for the purse seine fisheyninimal(33
Hammerhead Shark (generabserved across all Flag or EEZs over 4 yEabde5). Larger
numbers have been observed in the longline fishery (2883 merhead Shark (general)
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observed over 4 year3able5). However, these observations are not representative of all
areas of theNCP({Riceet al.2015. The number of speciespecific observations are even
fewerfor both fisheries Tableb). Given the current data, stock assessnsntthe WCP
regionfor the ScallopedGreat and Smoothlammerheadare not feasible(Riceet al. 2015).
A catchper-unit-effort analyses on the hammerhead species complag undertakn in
2015(See Sectiof.3.4), howeverthe lack of data on which it was based precludes
inferences being made from the analyg&sceet al. 2015).

The Research Plan for WCPFC Key sharks:ZTAGBrouwer and Harley 20}5utlines

the need for work on hammerhead sharksfocus on improving the data, particularly by
guantifying the speiesspecific catch. Under this Research Planstock assessments are
planned for thehammerheadsharkspeciesThere are suggested work projects that include
improving data collection by observers and the species composition of the catch, updating
the cach history, and using this information to determine stock links and boundaries for
WCPO hammerhead sharf@ouwer and Harlg 2015.

The status and stock assessments for the Scalloped Hammerhead of the other international
management bodies are (Laekal.2014):
1 IATTC: Statusinknown, no stock assessment. No statement on likely trends in the
stock status
1 ICCATStatusunknown, no stock asssment by International Council for
Exploration of the Sea (ICE®)rkingGroup on Elasmobranchshesdue to
insufficient data (ICES 2012, Chapter. 12)
1 1OTC: Statusuncertain, IOTC Scientific Committee concluded that staas w
uncertain (IOTC Scientific Committee 20Agpendix XXVI
1 NAFO: Statusverfished and overfishing occurring. The stock assessment indicated a
95% probability that the stock was overfished and 73% that overfishing was
occurrirg.

The status and stock ssssments for the Smooth Hammerhead of the other international
management bodies are (Laekal.2014):
1 CCSBT: Statusmknown, no stock assessment
1 IATTC: Statusncertain, a 2009 ¢&bdlogical Risk AssessmenR@ranked Smooth
Hammerhead as"8out of 10" in terms of vulnerability to ICCAT longline fisheries
1 IOTC: Statuancertain, 2012 ERA of longline fishery reported this species has high
productivity but high susceptibility
1 GFCMstatus unknown, no stock assessment.

No stock assessments have bakme forManta birostrisor Manta alfrediin the WCPO or
any other region of the worl@Marshallet al.20113 Marshallet al.2011h CITES 2013b

2.2.3 Cooperative management arrangements

Thethree species of hammerheadse allhighly migatory species (UNCLOS Annex 1
http://www.un.org/unicos/annex). The Giant Manta Ray and Reef Manta Ray are not listed
as highly migratory species under UNCLOS AnnBExelrelevanRFMO9or stocksare:
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IACCT, ICCAYAFQIOTCand WCPFOhe WCPFC is responsible for the catches of tuna,
sharks and rays in the WesteCentral Pacific Ocean (WCPQO). The IOTC is responsible for
those same species in the Indian Ocean. TheseRRIM G arerelevant to thelndo-West
Pacific Stockf Scalloped Hammerheabhdo-Pacific stockof Greatand Smooth
Hammerheadand stocks oGiant and Reef Manta Raykhere is a Memorandum of
Understanding between the two RFMOs to promote cooperation and enhance the
conservation and sustainable use of speciégcivoccur within both organisations
(http://www.iotc.org/about-iotc/cooperationother-organisations.

Other RFMOselevant to theScallopedGreat and SmootHammerheadand Giant and Reef
Manta Raytake in the Pacifidthat may not have a direct managemerte but are

associated with the data management and surveillance and tmang are:SPCthe

Secretariat Pacific Communii@PC) thaserves as th&/C P F &iersce Services Provider

and Data Managerand thePacific IslandBorum Fisheries Agen{lyFA. The FFA assists
Pacific Island countries to sustainably manage their fishery resources and cooperates with
the WCPFC and is affiliated with SPC and a number of other regional Pacific organisations
through an advisory body known as the Council of Regiorg@n@sations in the Pacific
(CROPY{tp://www.ffa.int/regional organisation}. Part of the Areas Beyond National
Jurisdiction Prograraims toimprovecooperation between all relevant tuna RFM©Osvork

in partnership toprogressshark monitoring and manageme(tlarke and Nichols 2015

2.2.4 Nonrmembershipf RFBs

Indonesia is the maireported catching county of Hammerhead Sharlgénera) in the Asian
region(FAO 201p Although Indonesia is not considered as an Oceania country in the FAO
Cariure Production Databasdndonesia is a member dfie main management kty for the
region, WCPFChe main catching country of Giant Manta Rays is reported as Sri Lanka
which isnot a member of IOT.O’he main catching country of Manta and devil rays (general)
is Indonesia and Mauritanidauritania is a member of ICCAT.

2.2.5 Nature of harvest

Thethree species of aimmerhead and two species of manta ragsetaken as both target,
byproduct (captured incidentally but utilised) and bycatch (taken incidentally and discarded)
(Caspeet al.2005 Baumet al. 2007 Denhamet al. 2007, Marshallet al.20113 Marshallet

al. 2011b. Fishing effort is not spread evenly across H@aific stocksith the majority of

the Hammerhead (generadhd manta and devil ray (generaBtchreported from Indonesia
(FAO 201F The majority of the Giant Manta Ray catch is reported from Sri L&#&@

2016). Catch by other Oceania/Pacific countriepd@®rly known (Section2.3).

2.2.6 Fishery types

Themajor types of fisheries that capture Scallop€&deatand SmoothHammerheadand
Giant Manta Ragre the industrial tunand billfishfisheries where the hammerheadsd
Giant Manta Rayaretaken as secondary catchhe longline fisheriearget albacoretuna
(Thunnus alalungaadult bigeye tungThunnus obesusyellowfin tuna(Thunnus albacorés
and swordfisi(Xiphias gladiugbut also catch skipjack tun&#&tsuwonus pelamjsPacific
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bluefin tuna(Thunnus orientaljs striped marlin Tetrapturusauday, black marlin fakaira
indica and blue marliniakaira nigricany Rurse seine fisheries target mainly skipjack tuna
and also catch bigeye tuna and yellowfin tuh&p://www.spc.int/oceanfish/en/tuna
fisherieg. All three species diammerheadsand Giant Manta Raywe taken by both

longline and purse seine fisheries, with larger numbers of hammerheads observed to be
captured by longlinesT@ble2.5). Reef Manta Raywere not included in the SPC Observer
information providedand while they are not believed to be taken in the longline fisheries
(Clarkeet al.2014b, they may be aptured in the purse seine fisheri@dall and Roman
2013.

Small scale domestic and inshore artisanal fisheries also capture hammedrehdsanta
rays(Section2.3). These fisheries use gillnets, hand lirdrsim lines possibly seine nets
handspear@and speargunsin addition, gaff hooks and harpoorare usedor manta rays
(Juncker 200pBaumet al.2007 Marshallet al.20113 Glauset al.2015).

2.2.7 Management units

Management of theScallopedGreatand SmoothHammerheadand Giantand Reef Manta
Raycatches in the tuna fisheriags the Pacific region is done by WCPE&psin regional
management are the Areas Beyond Natiohaiisdiction(ABNJs).

At a national level management of the species varies from country to co(Bégtions.1).
Potential gapsn managemenat the national levelmay occur betwenfisheries and
environment authorities in each countrywhere there is no clarity on the responsibilities of
each relevahauthority and therewhere there isa lack ofdata sharing, communication and
common goals

2.2.8 Products in trade

Hammerheads

The main product froneach of the three hammerhead specibat is traded internationally
is the fing(CITES 2013al' he meat, liver ojkkin cartilageand jawsmay also be useffom

all three speciesthough the use of the latter two varies regiondliyack and Meere 2009
Mundy-Taylor al Crook 201B In Fiji, surveys revealed some fishers sell teeth and jaws,
though it is not known from which speciéSlauset al.2015).

Manta rays

The main product in trade from each of the two manta ray species is the gill filter plates,
which have a very higvalue(Froese and Pauly 2015 he meat, cartilagdiver and skin

from both species are also trad€d/hite et al. 2006 Marshallet al.2011g Marshallet al.
2011k Froese and Pauly 2015

2.3 Data and Data Sharilmf Hammerheads and Manta Rays

2.3.1 Reported national catch(es)
The national catches for each country need to be provided by each country. There was
insufficient time in thiSCITE®roject to request permissiondm each country to allow SPC
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to provide the speciespecific catch data collected in tiRegionalObserverProgram
(Section2.3.3. Each Pacific CITES member was requested to bring sppeidfic catch and
trade data to the workshop held in Nadi, Fiji, 20béwever,no data was forthcoming.

2.3.2 Are catch and trade datvailable from other States fishinge#estoclks?

The pelagictuna bycatch observer and logsheet dagamd coastal fisheries catch datee
managed by SP@ccess to the data requires permission from each member country for
both the pelagic and coastal cdt data.

Trade data is reported to FAO but not at a species leatlera s g e n e finidifferents har k'’
product forms.The FAO data for the Oceania region is tablEab{e2.2). Other States

outside Oceania fish in the WCPO region, but as the source of the trade product is reported

only by State it imot known where it wagaught More detailed information on thémport,

export and reexport of thedifferent shark products from each country isAppendix 1

(Sectiom). Shark liver oil is a commodity category in the FAO database, but none was

reported as traded in Oceania during the years 28093.

Table2.2. Export of shark products from Oceania countries for 2@2913 (tonnes)Source: (FAO
2016a)

Country 2009 2010 2011 2012 2013
Australia 627 630 448 532 593
Fiji 4 0 168 720 793
Fed. States Micronesia 0 0 168 115 4
Kiribati 2 1 3 2 0
Marshall Islands 83 38 129 78 63
New Zealand 2269 3107 2381 2236 2687
Papua New Guinea 12 41 45 1 13
Solomon Islands 1 2 6 4 5
Tonga 0 0 0 15 0
Vanuatu 1 0 0 65 128
Total Oceania 2999 3819 3348 3768 4286

2.3.3 Reported catches by other States

Accurate speciespecifc catch data for the Scalloped, Great and Smatdmmerheagdand
Giantand ReeManta Rayfor eachof the Pacific nations were not available. These species
are taken primarily as bycatch in the tuna longline and psesee fisheries with some
coastal fibery catchesSomelogsheet andbserver data were available.

Pelagic tuna bycatch data

Sharksand raygaken as bycatch in the tuna fisheries within the WGP©recorded in the

tuna fishefeslogsheets (longline and purse seir@)d by observersSPC ithe Data
Managerwith the data collated and available to WCPFC member countries through a series
of regional tuna fisheries databasestp://www.spc.int/Oceanfish/a/ofpsection/data
management/spanembers/dd. Permissionto releasethe detailedtuna fishery sharland

ray bycatch datas a lengthy proceghat requires authorisation froneach of theWCPFC

Hammerhead and Manta Ray Information Page22


http://www.spc.int/Oceanfish/en/ofpsection/data-management/spc-members/dd
http://www.spc.int/Oceanfish/en/ofpsection/data-management/spc-members/dd

members through the WCPFC Secretafldie timeframes for therelease of authorised
data were beyond those of thiSITESmject. There has been a number ofcentreports
however, that haveassessd the shark bycatch datiiom the WCPQuna fisheriesincluding
the hammerhead shar&atchdata (Clarkeet al.20143 Brouwer and Harley 201 Riceet al.
2015.

Fishery logsheet data

Key shark speciemnual catch estimatesave been required to be providdyy WCPFC
memberssince 20@. Initially the key shark species includBde Shark (Prionace gluca),
OceanicWhitetip Shark (Carcharhinus longimanysviako Sharks(lsurusspp) and Thresher
Sharks(Alopiasspp) Silkysharks(Carcharhingfalciformig were added in 200%Forbeagles
(Lamna nasusand hanmerhead sharkéWinghead SharkEusphyralochii Scalloped
Hammerhead, @at Hammerheadind Smooth Hammerhead)n 2010(Clarkeet al. 20143
Brouwer and Harley 2015TheSPC/FFhongline logsheet allows for the collection of data

for all key shark species, however hammerhead sharks are not separated to species level on
the logsheetBrouwer and Harley 20)5The SPC/FFA purse seine logsheet does not provide
for collection of data on key shark specieg[://www .spc.int/oceanfish/en/data
collection/241data-collectionforms). Neither species of anta rays are considered key

shark species so no annual catch estimates are available from the logsheets.

The annual catch estimates for edaty sharkspecies aravaibblethrough the WCPFC Data
Cataloguelfttp://www.wcpfc.int/wcpfc-data-catalogue0). A summary of te hammerhead
sharkdata from the longline fishery is providedTiable2.3 and Table2.4. It is not clear
whether thelogsheetcatch estimates include discardbat is,whetherthey represent the
entire cdch or just the retained catctBrouwer and Harley 20)5Someflag States
provided the number of catch records for aggregate or operational (fatder spatial
resolution)or the number of lenth samples taken, although they did not provide catch
estimates. This suggests these additidited) Statesalso interacted with hammerhead
sharksin the WCPO anthey are listed in theTable2.3 caption.There is o datapresented
for hammerheadsharksfrom the purse seine fishelipm the WCPFC Data Catalogissmone
of the flag Stategprovide estimatesof annual catch (pers. comm. Peter Williams, SISCE).
Only oneGreat Hammerhead, onémooth Hammerheadtwo SallopedHammerhead and
two HammerheadShark (general) were recorded during 262012 in the purse seine
logsheetqClarkeet al.20149. These were fronthe flag State®r EEZs ofederated States
of Micronesia, KiribatPapua New Guine&hilippines Solomon Islandand theUnited
States(arkeet al.20149.

Only a relatively few countries that fish in the WCPO have repdrdedmerheadshark
catches in the logheets.Considerably morélag Stateshave been observed to catch
hammerheadsharks(Clarke et al. 2014, Brouwer and Harley 20lable2.5), which
suggests a significant level of noportingon logheets(Riceet al.2015).

Table2.3. Annual reported catch estimates in metric tonnes bammerheadsharksin the longline
tuna fisheryby flag State Source: WCPFC Data Cataloguete additionaflag Stateghat reported
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interaction with hammerhead<Cook IslandsChina, Federated States of Microne$teench Polynesia
Japan, New Caledoni&plomon IslandsSpain,Tonga and United States.

Flag

Australia
Australia
Australia
Australia
Australia
Australia

Fiji
Fiji
Fiji
Korea
Korea
Korea

Marshall Islands

New Zealand

Papua New Guinea

Chinese Taipei

Year

2009
2010
2011
2012
2013
2014

2011
2012
2013

2012
2013
2014

2012

2013
2014

2009
2010
2011
2012
2013
2014

2010
2011
2012
2013
2014

Annual Catch Estimate
(Metric Tonnes)

3

3

3

10

9

4

13
44
31

21
13

~

A A bMWD H

469
448
368
292
238

Average Annual Catch
(Metric tonnes)
53

29.3

12.7

3.8

363

Table2.4. Annual total reported catch estimates in metric tonnes bhmmerheadsharksin the
longline tuna fishery by yearSource: WCPFC Data Catalogue.

Year

2010
2011
2012
2013
2014

Catch (metric

tonne)

476
467
431
366
266
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Observerdata

The main source afformation on thesharkand raybycatch from the tuna fisheries is the
observer dataThere is a WCPFC Regional Observer Programme (RQRYiandnational

observer programmesSince 2012, 5% ROP observer coverage of the longlireeidéisinas

been required inder WCPFC conservation and management meastkM 200701, CMM
2012-03), but annual average ROP observer values have been <1% in recent years, with most
of the observed sets within EE@ceet al.2015. The ROP purse seine coverage is much

better with a requirenent since 2010 for 100% purse seine observer covef@iytM 2008

01 now replaced with CMM 201@1). Rice (et al. 2015) reported amnualaverage ROP

purse seinebserver valuesf 42-56% during 2012013 (Riceet al.2019. This is based on

the observer reports available to SPC at the time and FFA is confident that the coverage on
purse seine vessels operating under the PNA (Parties to Nauru Agreement) VDS (Vessel Day
Scheme) isow approachingl00%. There may be some pursing effort outside the VDS,

though this is likely to be minor with respect to total purse seine effort (pers. comm. lan
Freeman, FFA, 2016).

TheSP@®rovideda summary of observer datthat is,the observed number okey shark
speciesand Giant Manta Rayecordedin thelongline and purse seinfesheries in WCOB
areaby flag State and location of catch (Eg@)ledfor the period 20182014 (Table2.5).
No data for Reef Manta Rays was provideable2.5is for observed longline and purse
seine catches combinedhe longline and purse seine observed catchessummaised
separately iPAppendix2 (SectiorB). This is observer data only and does not include
logsheet data. It cannot be taken to indicate total catches of the species, only what was
observed when observers were onboard the vessé#so catbes do not mean therevere
no sharls or raysaught by the fishery, just that no shasrayswere observed when
observers were onboard the vesselis observer data is useful as an indication of which
States may be interacting with these specteaswever there are a number of factors which
caution against using it as a definitive guide for the presema@bsencef a species in Hag
State or EEZhese have been detailed Bjarke(et al. 2014) and Ricet al.(2015)and
brieflyinclude

1 Hag Statesnay represent a mix of flag States artthrtering States

9 Observer coverage is nepatially or temporallyiniform across fleets and EEZs

1 Species identifications may not always be reliable.

With these caeatsin mind,far greater numbers of lramerhead sharks were observed in
the longline fishery than the purse seine fish€Fpble2.5). The observer data suggests that
of the CITES Pacific fl&gates the greatest number oHammerheadShark (general) were
observed in thdlag and in the EEZ of Papua New Guinea during-201@ (Table2.5). This

is not unexpectedasPapua New Guineagperated a dedicated longline shark fishémym

the 1990still May—June 2014vhen it ceaeddue to the requiremento not land or retain
silky shark§WWCPFCMM201308%). The vessels appear likely to move to tuna longlining
(http://aciar.gov.au/print/20924 andmay still catcthammerheadsharks thoughlikely in
lesser quantities than that of the dedicated shark fisheAfter PapuaNew Guinea Fijiflag

I Implemented on 1 July 2014
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and EEBbservergecorded the largest number of eatlammerheadsharkspecies followed
by Vanuatuhen Australia. Australian observamcorded the largest number of
Hammerheadshark (genera) (Table2.5).

The observedataindicates thathammherheadshark stocks are shared among many Pacific
flag States and EZ& Of the Pacific CITES members, it appears the three hammerhead,
speciesHammerheadShark generd) and Giant MantaRays are shared across all flag States
and EEZs with the exceptions of

1 Palau-no recorded observations &nooth Hammerheador HammerheadShark

(genera).
1 New Zealand-only recorded observations &ooth Hammerhead.
1 Samoa-no recorded observations of any hammerhead sh#flebleb).

GiantManta Rays were observed much more frequently in the purse edishery than the
longline fishery Table2.5). The data suggestisat of the CITES Pacific members, all flag
States encounteGiant Manta Rays,except Palapwith the greatest numbersbservedn
PapuaNew Guineg, followed by Australia and Vanuatu. They were fished in all EEZs, except
New Zealand, with the largest numbers observeBapua New Guinedollowed by

Australia and Solomon Islandgaple2.5).

For both longline and purse seine, the total number of eeshsharkspeciesand Giant
Manta Raysecorded by observers is the same ftag and EEZ but the proportions differ
between the two(Table2.5). The difference occurs becautggvessels do not always fish in
their own EEZ, andithin an EEZ multiple flagged vessels can fish. For exanitdgvassel
may fish entirely within its own EBEmay fish partly within its own EEZ and partly outside
its own EEZ, or it may fish entirely outside its own EEthe latter case a sharkay be
observed, for examplen a Fijiflag vessel fishing in Vanuatu; the shark would be recorded
to flag Fiji ando EEZ Vanuat:herefore, the number of sharks obsedvis the same foflag
and EEZ.

The observer data also indicates that hammerhdaarksand Giant Manta Rays are being
encountered by a large number of different WCPFC flag States vessels and landed in a large
variety of EEZ§ &ble2.5), as was the case in 2042012 (Clarkeet al.20148). A comparison
of the observer data from 2022012 (Clarkeet al.20143 to 2010-2014 {Table2.5),

indicated that there has been an improvement in the recordinghaimmerheadsharksto
species levaby observerdor many of thecountries (bothflag andEEX The 20162014
observer data was also used istanmary of pooled longline and purse seine observer and
logsheet databy Brouwer and Harley (20)5 Although the Brouwer and Harley (2015) data
included logsheet datdhe flag states and EEZs in whtblere weregreater numbers of
hammerheadsharkswere similarto thosewhen just the observer data was examindable
2.5). This corroborates the lack shark catcldataavailable irthe logsheets

2 The numbers of sharks in Brouwer and Ha(R§15) are indicative only as there may be double counting (i.e.
the same shark may have been recorded on a logsheet and by an observer)
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Table2.5. Observed catches (by number) for flag States and by location (EEZ or International
waters) for 20162014 based on SPC data holdiraged grouped by CITES membershifhe numbers
of sharks for each country are the observed longline plus purse seine ca@G&&ceanicWhitetip
Shark, SPL= Scalloped Hammerhe8&®K £reat Hammerhead, SPBnooth Hammerhead, SPN=
HammerheadSark (general), PORPorbeagleShark, RMB=Gant Manta Ray.

Species OCS SPL SPK SPZ SPN POR RMB
Longline Flag # recorded 16216 1012 415 182 2089 20519 301

Longline EEZ # recorded 16215 1010 415 182 2089 20519 301

Purse seine Flag # recorded 518 17 24 7 33 0 1149
Purse seine EEZ # recorded 518 17 24 7 33 0 1149
Total # recorded Flag 16734 1029 439 189 2122 20519 1450
Total #recorded EEZ 16733 1027 439 189 2122 20519 1450

The numbers below are total numbers observed for longline and purse seine combined
Flag (Oceania)

Fiji 1127 44 74 28 7 0 12
Palau 1 0 0 0 0 0 0
Papua New Guinea 2485 629 269 25 1144 O 236
Samoa 21 0 0 0 0 0 1
Solomon Islands 988 2 1 0 22 0 10
Vanuatu 194 37 33 9 3 0 39
Australia 260 10 3 23 260 51 196
New Zealand 23 0 0 16 0 4302 3
Flag (Competent Authorities in

Oceania)

Cook Islands 55 0 1 1 0 0 2
Fed States Micronesia 222 0 0 0 0 0 15
Kiribati 24 0 1 0 2 0 42
Marshall Islands 29 1 3 0 1 0

Tokelau 0 0 0 0 0 0

Tonga 639 4 6 9 24 0

Tuvalu 4 0 0 0 0 0 13
Flag (External Territories in Oceania)

French Polynesia (France) 576 0 2 3 0 0 12
New Caledonia (France) 148 1 1 8 4 0 0
United States 4811 37 2 45 38 0 181
Flag (Others)

China 1298 8 4 0 12 0 84
Ecuador 18 2 2 5 0

El Salvador 6 0 1 0 0

European Union 0 0 0 0 0

Japan 568 0 4 3 97 16163 93
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Korea (not aCITES Party) 758 7 4 4 55 3 233
Philippines 14 6 1 0 1 0 82
Chinese Taipei (not a CITES Party) 2449 239 24 10 437 0 176
Indonesia 0 0 0 0 0 0 0
Spain 16 2 3 0 2 0 6
EEZ (Oceania)

Fiji 1075 43 69 28 8 0 11
Palau 6 1 3 0 0 0 1
PapuaNew Guinea 3442 867 290 32 1463 O 638
Samoa 11 0 0 0 0 0 1
Solomon Islands 962 8 6 3 133 0 110
Vanuatu 232 37 37 9 0 0 28
Australia 608 10 3 11 332 3129 192
New Zealand 18 0 0 18 0 17298 O
EEZ (Competent Authorities in

Oceania)

Cooklslands 146 0 1 1 0 0 8
Fed States Micronesia 679 1 2 1 14 0 100
Kiribati 1037 5 3 3 33 0 214
Marshall Islands 1007 5 3 0 0 11
Tokelau 10 0 0 0 0 0

Tonga 727 4 7 11 24 0

Tuvalu 114 0 1 1 2 0 19
EEZ (External Territories in Oceania)

French Polynesia 547 0 2 0 0 12
New Caledonia 172 1 16 0

Pitcairn 0 0 0 0 0

United States 3076 32 0 33 24 0

EEZ (Others)

Commonwealth Northern Mariana 0 0 0 0 0 0 0
Islands

International Waters 2816 13 10 27 70 92 35
Japan 0 0 0 0 0 0 0
Nauru 48 0 1 0 2 0 67
Niue 0 0 0 0 0 0 0

Additional findings fronobserver information on hammerheads the WCP@ot available
to this CITES projeetere detailed by Ricet al.(2015). These include:
1 The majority of obsenegthammerheadsharkswvere immature
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1 Juvenile hammerhead shark&re more commonly observed in Papua New Guinea
and Solomon Islands than elsewhere, with adult hammerrstaaksrarely
observed in these areas

1 The majority of all hammerhead sharks taken orglores up till 2013 were retained
with some finned, except for 2032012 when most were discarded. There is no
speciesspecific information on fate of hammerheatiarkson purse seines, only
that for sharks in general, observers report that in 2013 and 2014 nearly all sharks
werediscardedPrior to that the majority of sharks on purse seine vessels were
observed to be finned.

The Areas Beyond National Jurisdiction @&tjABNJ Tuna Projeds) addressing one of the
main issues of shark bycatch in the tuna fisheries, that is, the need for shark data
improvement and harmonisatio(Clarke and Nichols 201L5TheABN.Jroject is contributing
to the harmonization of observer longline bycatch data fieldd hagproposed auna
RFMOs bycatch data exchartgenplate being trialled  WCPFCTrhe ABNJ projebias also
compiledshark life history informatioffior the WCPFC key shark spe¢f@élarke 2015Clarke
et al.20153g Clarke and Nichols 2015

Coastal catch data

Sharks and rays are taken in coastal and artisanal fistafribe Pacific Oceaboth as

target and bycata species. SPC is t@®astal Fisherid3ata Managethat holds the data on
behalf of the SPC member countries. Similar to the pelagic data, permission is required from
each member country prior to the release of data. Thernsost noSPC held data avalble

on coastal shark catches for the Pacific CITES member countries. Any data is likely to come
from the training and implementation of creel survey activities in countiafiough the
recording of sharks in these surveys is not common, with mosthpmesreef sharks

reported. Thdime-frames for the release of authorisedeel surveyata wee beyond

those of thisCITE®roject. & SPC led larggcale under water visual assessment project
examined 63 sites across 17 Pacific Island Countries antbfiesrifrom 2002 to 208and

was targeting finfishwith sharksonly incidentallynoted if present in the vicinity aitransect
(Pincaet al.2009. Nohammerheadsharkswere recorded and only onéanta birostriswas
reported, from Fiji in 2002.

There is very limited information on coastal shark catches across the Pacific co(lradks
and Meere 2009Glauset al.2015. Many subsistence and smaltale coastal fisheries for
sharksoccur across the Pacific countries but gteark catches areery poorly documented;
with the few reported catches mostly at the generic leve o f  (Jursckea2006 Cook
island, Fiji, Guam, Hawaii, Palau, Papua New Gaingéd onga includehammerhead sharks
among those caught in their national waters from both artisanal and industrial fisheries.
There is no mention of manta ragduncker 2006

A recent study of coastal shark fisheries in Fiji confirmed Scalloped Hammerhead (using DNA
barcoding) as among the approximately twelve sharks species beiay italEiji inshore
waters(Glauset al.2015). Juvenile Scalloped Hammerheamsre said to be often sold in

local fish narkets(Glauset al. 2015. Other hammerhead shark speci&phyrnaspp.) were
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anecdotally noted as being caugfihhe majority of shark being caught was taken as bycatch
and mostly used for domestic consumption, although there were some fishers that did not
value shark andiscarded them(Glauset al.2015). A Scalloped Hammerhead nursery area
has been reportedh the Rewa River estuarny, southeastern Viti LeviBrownet al.2016).
Duringa recentstudy of the nursery aredt, was noted that over four-weekperiod

(November to December 2014), approximately Ji@nile Scalloped Hammerheswere
captured by local fishers in gill nets. The largest individual waB 7 total length(TL)

The capturedScalloped Hammerheadgere mostly dead and considered byo#efishers to

be of no commercial value and were either used for bait or discardeRli¢G.University of

the South Pacific, pers. comm. 2015).

A study in Indonesia from 2001 to 2005 reported approximately Sf4rtobulids (manta

and devil raysyvere taken annuallyfrom drift gillnets, of which Giant Manta Rays comprised
13.7%(White et al.2006). It is not known if theséncluded Reef Manta Rayls.20132014,
lower average annual catches of mobulids of 230 t were reported &iomiar regions of
Indonesigthislatter study modified the Whiteet al. 2006 catch estimation method to
estimate an average of 1094 t of mobulids were taken annually froml2@05) (Lewiset

al. 2015.

There may be some shaalkd raycatch data obtained during a SPC fisheries development
project that ran from approximately 1978 to 1985 across multiple Pacific Island Countries
and Territories. The data is preainantly of shallow and deep water reef fishes, although
there may be some shark dataowever, this data is in hard copy awdsnot accessible for
this CITE®roject.

2.3.4 Catch trends and values

Thelimited observer and longline logsheet catch and effatachas been used by Rice (et
al. 2015})o estimate a standardised catgier-unit-effort (CPUE) for the hammerhead shark
complex §. lewiniS. mokarranS. zyganeand Eusphyra blochitaken in the WCPQhis
analysidndicated a large increase in CPUEmY 199%2001 with a fluctuating CPUE in the
following years with no consistent rise or decline (2€@213)(Riceet al.2015. However,

the lack of data on which the CPWBsbased limits the interpretation and application of
this information(Brouwer and Harle015 Riceet al.2015.

There is no speciespecificdata on catch trends fdvlanta birostrisor Manta alfrediin the
WCPODramaticdeclines in Indonesian mobulid (manta and devil rays) catchesZfifyr,

05 to 201814 have been reported, with declines of between 64% and 94% in different parts
of Indonesia; the largest declines were observedvlanta spp.(Lewiset al.2015).

2.3.5 Have RFBs and/or other States fishing this ¢teek consulted

SPGQvas contacted and provided some observer datad WCPFC have hammerhead shark
catcheq(generallavailable onlinel{ttp://www.wcpfc.int/wcpfc-data-catalogue0). TheFFA
were abocontacted. Althe Pacific states fishing the stocks were informed i§ @ITES
project but only the Pacific CITE®mberswere invited tothe workshopin Nadi, Fiji 2016
due to budget constraintdndividualscientists and researchewgorking on Paci€ shark
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conservation and management were contactecenquire about data availability and
quality.

3 Intrinsic Biological Vulnerabilityf Hammerheads and
Manta Rays

Scalloped Hammerheadnll reported dateon this speciess based on studies from the
PacificOceanand eastern Indian Ocean (Indonesia)

Great HammerheadThe reported datan this species isased on studies from the Pacific
Ocean (Australia, Mexico) with some additional age data from the Atl@uan

Smooth Hammerhead There idimited biological data on this species from the Pacific
Ocean;additionalage data from the Atlantic Ocean was used.

Giantand ReefManta Ray:There is limited biological data onistspecies from the Pacific
Ocean global data was also used.

3.1 Median ageat maturity

3.1.1 Scalloped Hammerhead

There is conflicting information on the age o&tBcalloped Hammerheaals some studies
base the age on the assumption that two band pairs per year are formed in the vertebrae
(Chenet al. 1990 AnisladeTelentinoet al.2008), while otherstudiesassume one band pair
per year are forme@Harryet al.2011; Drewet al.2015). Attempts to verify periodicity of
band pair formation have been hampered by small sample sizes in some nodnths
collection(Drewet al.2015), andtoo short a time at liberty ofalcein marked individuals
(Harryet al.2011). The mediarestimated age at maturity:

1 Based on two band pairs per yedor animals fromTaiwanis 4.1 yeargor males
and 3.8 yeardor females(Chenet al. 1990.

1 Based on one band pair yedrom the tropical east coast of Australia is 5.7 ydars
males(too few maturefemales from east coast of Austratimestimate age at
maturity) (Harryet al.2011), and for Indonesian anima&9 yeardor malesand
13.2 yeardor females(Drewet al.2015.

These differing estimates of ages at maturity have important implications for demographic
modelling and research on the validation of the periodicity of band pair formation is
required.

3.1.2 GreatHammerhead

Annual band pair deposition was confirmed for this species from eastern Australian through
calcein mark and recaptuglarryet al.2011). It was also confirmed for animals from the
north-west Atlantic and Gulf of Mexico through marginal increment analysis and concurrent
bomb radiocarbon validatiofPiercyet al.2010. The median estimated age at maturity for

the Great Hammerhead from eastermigtralia wassimilar for males and females and was

8.3 years (range 7-9.5 years)Harryet al.2011).
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3.1.3 SmoothHammerhead

Annual band pair deposition has been assumed but not validated for the Smooth
HammerheadCoelhoet al.2011). The median age ahaturity for Smooth Haamerheads is
estimated as 11 years (2594 mm TL) fanais from TaiwarfLiu and Tsai 20}1This
estimate is assumed to be from vertebral band couhtsughit is not clear if this if for
males or females, or sexes combined as the original paper is in Chiggsat maturity was
estimated from theAtlantic Ocean as 15 years for males and 22 years for ferf@Gl@dkeet
al. 20159. These estimatesere based on using the size at maturityestimat age at
maturity from the von Bertalanffy growth cuntbat wasbased on vertebral band counts
(Coelhoet al.2011; Roseet al.2015).

3.1.4 Giant Manta Ray

Male age at maturity is unknown but is estimated a6 $ears for the closest relativd.
alfredi(Section3.1.5. Femaleage at maturity is estimated at80 yeardMarshallet al.
201139, but the method of age determination is unknown and estimates of female age at
maturity area subject of debat€Dulvyet al.2014).

3.1.5 Reef Manta Ray

Male age at maturity is estimated as@years from Hawaiapparently based on
observations ofmatingby mature males (determined from visual assessment of the
claspers)Couturieret al. 2012. Female age at maturity is unknown buteix>8 yearswith
>15 years observed for females in the Maldj\tee method of determination of age of
maturity is unknowr(Marshallet al.2011 CITES 2013b

3.2 Mediansizeat maturity

3.2.1 Scalloped Hammerhead
The male median size at maturity is smaller than that of females and varies slightly among
studiesfrom differentareas Male size at maturityanges froml471 to 1980 mnstretched
total length (s9:
1 1471 mmLsy tropical east coast of Austral{glarryet al.2011)
1 1500 mmLsy northern AustraligStevens and Lyle 1989
T 1756 mmLsy IndonesiaDrewet al. 2015
T 1980 mmLst, Taiwan(Chenet al. 1990.

Female estimatedhediansize at maturity is also variable apdor to the Drewet al.(2015)
Indonesian studywasbased on a limited number of mature females.dihges from 2000
2285mm Lst

T 2000 mmLsr,northern AustraligStevens and Lyle 1989

1 2100 mmLsy Taiwan(Chenet al. 1990

T 2285 mmLsy IndonesiaDrewet al.2015).
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3.2.2 GreatHammerhead

The median estimated size at maturity for the Great Hammerhead from eastern Australia
wassimilar for males and females and w279 mmLsr(range 21492429 mmlsy (Harryet

al. 2011).

3.2.3 SmoothHammerhead

The median estimated size at maturity for Smooth Hammerhead fronsubéopical
temperate east coast of Australia was 252600 mm TL for males a@$50 mm TL for
females(Stevens 198¢

3.2.4 Giant Manta Ray

All males > 3806hm DscWidth (DW)from Indonesia were maturébased on visual

assessment of claspensjth the median estimated size at maturity for malestimated as

3752 mm DWg). Fewer mature females were encountered in the Indonesian study with the
smallest maturdemale at 4126 mm DMbased orvisual inspection of gonaji@/Vhite et al.

2006). These data were prior to the split of gerdantainto two species ad may include

M. alfredi Since the taxonomic split, it appears size at maturity for the Giant Manta Ray may
vary slightly across its range from 378000 mm DW for males and 41§B00 mm DWor
females(Marshallet al.20113.

3.2.5 Reef Manta Ray

Size at maturity appears to vary regionally and ranges from-Z8D mm DW for males

and 3006-3900 mm DW for femalgdarshallet al.2011bH. In Mozambique, males mature

at >3000 mm DW and females at approximately 3900 mm(Egvshall and Bennett 2030

In eastern Australia, males mature at 3@3%00 mm DW,; female size at maturity could not
be determined(Couturieret al. 2014). In Hawaii, males are estimated to mature at 2800 mm
DW and females at 3® mm DWDeakos 201 In the Republic of Maldives, males mature
at 2500 mm DW and females at 3000 W (Marshallet al.2011h.

3.3 Maximum age/longevity in an unfished population

3.3.1 Scalloped Hammerhead

The maximum estimatedbservedage is19 years (2399 mrisy) for males an®5 years
(2773 mmLsy) for femalesfrom IndonesigDrewet al.2015), and 21 year$2617 mmlLsy) for
males from tropical east coast of Australfflarryet al.2011). These are both based on an
assumption otertebral deposition obne band pair per year.

Maximumobseved ages basedn two band pairs per year wef.6 yearg3010 mmlsy
for males and 14.0 yea(8310 mmlLsy for females from TaiwafChenet al. 1990, and11
years(2810 mmlsy for males and 18.6 yea(8356 mmlLsy for females fromMexico
(AnisladeTelentino and Robinsellendoza 2001AnisladeTelentinoet al. 2008.

3.3.2 GreatHammerhead
The maximum estimated observed age from animals in eastern Australia was 31.7 years
(3691 mmLsy) for males and 39.1 years (4391 nhg) for femaleqHarryet al.2017).
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However, a larger male frosouth Atlantic was aged to 42 years @&mm Lsy) (Passerotti
et al.201Q Piercyet al.2010. Aslightly smallefemale from Central Mexican Pacific was
aged to 45 years (4240 misy) (TovarAvila and Gallege&amacho 2014

3.3.3 SmoothHammerhead

There is no estimate of maximum age for Smooth Hammerheads from the Pacific Ocean.
Maximum age was eishated from the Atlantic Oceafusing vertebral band countsk 24
years (2860 mm TL) for males and 25 years (2840 mm TL) for fdRas@et al.2015). As
these are smaller than maximum size animals it is likely the maximum age is higher than
these estimates.

3.3.4 Giant Manta Ray

The maximum age is unknown, however it is suggested to be > 25 years, as photographic
databases have rsighted individuals up to 20 yea(Marshallet al.20119. Maximumage

has been estimated to be at least 40 yefmsManta spp.(Marshallet al.20113.

3.3.5 Reef Manta Ray

The maximum age is unknown, however is inferred as 31 years based on photographic re
sightings(Dulvyet al.2014). The maximum age fdvlanta spp. has been estimated to be at
least 40 yeargMarshallet al.2011H.

3.4 Maximum size

3.4.1 Scalloped Hammerhead

The maximum observesizeamong the Pacific studies is 3010 rhgafor males and 3460
mm Lsrfor females(Stevens and Lyle 1989he maximum theoreticaizefrom growth
models based on one bangair per yearis 3050 mmnisrfor males and 3075srmm for
females(Drewet al.2015. Based on two band s per year, the theoretical maximum size
is 3210Lstmm for males and 3200 mirfor females(Chenet al. 1990).

3.4.2 GreatHammerhead

The maximum observed size in WCP Qs 4450mm Lsrfor males(from northern

Australian fishery datafStevens and Lyle 1988nd 4391 mnisrfor females from eastern
Australia(Harryet al. 2011). The maximumeastern Australiatheoretical sizas estimated

to be 4027 mmisr(range 36384545 mmlLsy for malesand females combined (estimated as
L. from von Bertalanffy growth mode(Harryet al.2011). The GreaHammerhead is
reported to reach 6000 mm TL, though to rarely exceed 4500 m{naBL and Stevens

2009.

3.4.3 SmoothHammerhead

The maximum observed size is reported3&00-4000 mm TICompagno 1984 however it
has also been estimated as approximately 3500 mm TL in Auglrasiband Stevens 20P9
In Taiwanthe maximum size has been estimated from growth msdas 3588 mm TL for

males and 3752 mm TL for fema(ess and Tsai 20)1
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3.4.4 Giant Manta Ray
The maximum size is reported as 7100 mm DW, although there are anecdotal repores of
9000mm DWfrom the PhilippinegAlavaet al.2002 Marshallet al.20113.

3.4.5 Reef Manta Ray

The maximum size varies among regions. It has been reported as approximatelyp®500
DW from MozambiguéMarshallet al.2009), 4200 mm DW from Japan, 4100 mm D\hfr
Western Australia and 3620 mm DW from Hawdiarshallet al.2011bH.

3.5 Natural Mortality rate (M)

3.5.1 Scalloped Hammerhead

The natural mortalityfor eastern Australian Scalloped Hammerheads @signated as 0.123
year! This was based on the method I#nsen(1996) using the formulaeM= 1.6, whereM
is the natural mortality and is the von Bertalanffy growth completion rafearry 201}

The natural mortalityhas been calculated fahe Gulf of MexicdScalloped Hammerhead
population usinggrowth model parameters that assumede band pair per year
(Branstetter 1987, it was estimated to beD.107 yeat (Chen and YuaR006). Thegrowth
model parametersvere similar to trosefrom other Pacific and Indian Oceatudies that
assumed one band per ye@farryet al.2011; Drewet al.2015).

3.5.2 Great Hammerheh
The natural mortality for eastern Australian Great Hammerheadsestasiated as 0.126
year® This was based on the method of Jensen (1996)ry 201).

3.5.3 Smooth Hammerhead
There are no estimates of natural mortality for Smooth Hammerheads for the Pacific or
Atlantic Oceans.

3.5.4 GiantManta Ray

The natural mortality is thought to be lgWwowever there is some predation from large
sharks(Marshallet al.20113. Mortality for juveniles oManta spp. is expectetb be low
due to their extremely large size compared to other sharks and(Buylsyet al.2014).
Mortality has been estimatetbr Manta spp.using life history parameters of large tropical
batoidsand planktivourous whale sharkswas estimated as 0.032.04 year (Dulvyet al.
2014.

3.5.5 Reef Manta Ray

The naturaimortality is thought to be lovalthoughthere is no datalLimited predation from
large sharks and Orcascurs(Marshallet al.2011b . Mortality for juveniles oManta spp.
isexpected to be low due to their extremely large size compared to other sharksagsad
(Dulvyet al.2014). Mortality has been estimated fdlanta spp. using life history
parameters of large tropical batoids and planktivourous whale shank&s estimated as
0.012-0.04 year (Dulvyet al.2014).
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3.6 Maximum annual pup production (per mature female)

3.6.1 Scalloped Hammerhead

The maximum estimated annual pup productisireported as 14 td1 with a mean of 23
for females from Indonesi@Vhite et al.2008), and as 12 to 38 with a mean of 258
femalesfrom Taiwan(Chenet al. 1988). Gestation is 810 months in the Pacific regid@hen
et al. 1988 Stevens and Lyle 198@/hite et al. 2008). Theseannual estimatesissume that
females pup annually\Howeverthe reportsare contradictory as to whethahey give birth
annually(Baumet al.2007) or only once every two yeal®iennially)(Liu and Chen 1999
Consequentlythe length of the female Scalloped Hammerhead reproductive cycle is not
clear(Clarkeet al.20159.

3.6.2 Great Hammerhead

The estimated litter size is 6 to 33 (mean 15.4) for females from northern Australia with an
estimated 11 month gestatio(Stevens and Lyle 198However, it is likely that females
breedbiennially(Stevens and Lyle 198%ence the estimated annual pup production is 3 to
17 (average 10).

3.6.3 Smooth Hammerhead

Litter sizes from eastern Australia were-20 (mean 32), although it was noted these are
minimum values as pups were often atext during capturgStevens 1984 A similar mean
litter size of 33.5 was reported from west Afrig@aspeset al.2005. Gestation is about 10

11 months(Stevens 1984 yet the periodicity of the female reproductive cycle is not known,
that is, whether they breed annually brennially(Clarkeet al. 20159.

3.6.4 Giant Manta Ray

Thelitter size is generally 1 pyger litter and gestation period isnknown.The reproductive
cycleis suggested to be at least annual, which has been observed in an aquarium and in the
wild for the closest relive M. alfredi(Couturieret al.2012). ForManta spp, biennial
reproductive cycles may occur atite cyclesnay even be longer, up to five years, although
this may be an artefact of poor sightin@@ulvyet al.2014). Annual reproductive outpubr

the Giant Manta Rasnay therefore vary from 1 to Q.(1 pup every five years), although a

more plausible range 5-0.5pups per year.

3.6.5 Reef Manta Ray

The litter size is generally one pugc€asionally2) withthe reproductive cycle most

commonly biennial, although annual cycles have been obsgMadshall and Bennett 2010
Marshallet al.2011b. A gestation period of one year in an aquarium and in the wild have
been observedor the Reef Minta RayMarshall and Bennett 201@outurieret al.2012).
ForManta spp., reproductive cycles may be longer, up to five years, although this may be an
artefact of poor sightingéulvyet al.2014). Annual reproductive outpubr the Reef Manta
Raymay therefore vary from 0.5 to 0.2 (1 pup evemgefiearspups per year
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3.7 Intrinsic rate of population increase (r)

3.7.1 Scalloped Hammerhead

The intrinsic rate of population increase for the Scalloped Hammereadalculated for

the Gulf of Mexico population using growth model parameters that assumed one band pair
per year; it was 0.086 yea(Chen and Yuan 204 .ife history parameters from Taiwan

based on two bands per year yielded a higher intrinsic rate of populatioease of 0.205
year!(Liu and Chen 1999

3.7.2 Great Hammerhead

The intrinsic rate of population increase is not known for theabHammerheadit is
assumed to be very low, similar to the one band per year value of 0.0886 fegeBcalloped
HammerheadChen and Yuan 20R@ heintrinsicrebound potentialof the Great
Hammerhead in eastern Australia was estimated as 0.043%ealculatedwith no
fecundity increase, 1.@0whereb is average fecundityfHarry 201). The intrinsic rebound
potential (2m)is similar to intrinsicate of population increase but allows for density
dependent compensation.

3.7.3 Smooth Hammerhead
There are no estimates of rate of population increase from the Pacific or Atlantic Oceans.

3.7.4 Giant Manta Ray

The intrinsic rate of population increase based onHi&tory traits has been estimated as
0.042year!(Ward-Paigeet al. 2013. The maximum population growth rate-{s) has been
estimated for manta rays (generai$ing a generic manta ray life history and a life history
modeland estimated as a median of 0.116 yeg0.089-0.139) (Dulvyet al.2014). This is

one of the lowest knowmmax Of the 106 sharks and rays for which this has been estimated
(Dulvyet al.2014).

3.7.5 Reef Manta Ray

The intrinsic rate of populatio(r) increase based on life history traits has been estimated as
0.050 year (Ward-Paigeet al.2013. The maximum population growth rate-{) has been
estimated for mantaays (general) using a generic manta ray life history and a life fistor
model and estimated as a median of 0.116 yg@&.089-0.139)(Dulvyet al.2014). The
difference inr andrmaxwere suggested to be due to differences in the methodology and
estimates of natural mortalityDulvyet al.2014).

3.8 Geographic distribution of stock

3.8.1 Scalloped Hammerhead

The Scallopetlammerhead isircumglobal, coastglelagic to semoceanic in warm

temperate to tropical seadHowever, there are at least four genetically distinct female
populations, one of which is an Indest Pacific population, and even possibly female stock
segre@tion within the Pacific. In contrast, males appear to have one global population (see
Section2.1.3.]). This has implications for estimations of sustainable tet the Oceania
region.
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3.8.2 Great Hammerhead

The Great Hammerheadagcumglobaljn coastal and shelf waters, and occasionally in the
open ocean in sukropical totropical seasit is often solitaryDenhamet al.2007). There

are at least two genetically distinct stockglantic and IndePacifio(Simpfendorfer 2014

(see Sectior.1.3.2.

3.8.3 Smooth Hammerhead

The Smoth Hammerhead isircumglobaljn coastal and shelf waters, and occasionally in
the open ocean in temperate to subtropical seas. It is reported from the tropics but only
patchily. There are at least two genetically distinct stocks: Atlantic andfaddc
(Simpfendorfer 201)(see Sectio.1.3.3.

3.8.4 Giant Manta Ray

The Giat Manta Ray is circumglobal in tropical, subtropical and temperate waters. The
stock distribution isinknown;however,populations are likely fragmented as it is unknown if
they cross ocean basins (See Sec#dn3.9.

3.8.5 Reef Manta Ray

The Reef Manta Ray is circumglobal in tropical and subtropical waters. The stock distribution
is unknown however, populations appear to be sparsely distributed with a high degree of
separation (See Secti@l.3.5.

3.9 Current stock size relative to historic abundance

3.9.1 ScallopedHammerhead

It has been estimated from lorgme series studies on multiple areas that globally, the
Scalloped Hammerhead has declined to at leas20% of the baseline abundan@@ITES
201339. There are reported large declines in abundance (based on catch rate data} of 60
99% overecentdecadeof the Scalloped Hammerhead and themmerhead complex of
Scalloped, Great ar@mooth Hammerheaih the Atlantic and InddPacific Ocean@Baumet

al. 2007 CITES 2013dn thelndo-WestPacificthere is limited analyses of catch data trends
on the Scalloped Hammerhead or hamarheads in generalatch rates ofll hammerheads

in the northern Queensland Shark Control Program decliteeetween 16.5 % and 33.4%
of original levels by the early 199(®impfendorferet al.2011), although some of this

decline may be also due to fisheries catciaghe Western Australian NortGoast Shark
Fishery there was a §86% decline iall hammerheadgrom 1998-199 to 20052006
(Heupel and McAuley 20971n the shark nets deployed off South Africa in the southwestern
Indian Ocean catch rates of Scalloped Hammerheads declined by approximatdhp®4%
1978-2003(Dudley and Simpfendorfer 2006

3.9.2 Great Hammerhead

The current and histocistock sizesf Great Hammerheadsre unknown due to the lack of
data.Global population®f Great Hammerheadsave been estimated to have declined by at
least >50%Denhamet al. 2007). For the hammerhead complexedlines of 6699% are
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reported from the Atlantic andhdo-Pacific Oceangatch rates in the Queensland Shark
Control Program are between 16:33.4% of original levels; and declines of &% are
reported from theWestern Australian North Coast Shark Fishery (see Section Scalloped
Hammerhead.9.1).

3.9.3 Smooth Hammerhead

The current and historic stock sizes of Smooth Hammerhagdanknown due to the lack

of data. For the hammerhead complex: declines af%®% are reported from the Atlantic

and IndePacific Oceans; catch rates in the Queensland Shark Control Program are between
16.5-33.4% of original levels; and declines ofB8% are reported from the Western

Australian North Coast Shark Fishery (see Se&amalloped Hammerhe&d9.1).

3.9.4 Giant Manta Ray

The Giant Manta Ray is estimatedraveexhibited high rates of population decline in

several regions, up to as higs 85% over the last approximately 75 ydharshallet al.

20113. A global decline of >30% is strongly suspe(itéatshallet al.20119. Dramatic
declines in Indonesian mobulid catches from 2€fID5 to 20132014 have been reported,
with declines of between 64% and 94% in different parts of Indonesia; the largest declines
were observed foManta spp.(Lewiset al.2015).

3.9.5 Reef Manta Ray

Dramatic declines in Indonesian mobulidanta and devil raygjatches from 20042005 to
20132014 have been reported, with declines of between 64% and 94% in different parts of
Indonesia; the largest declines were observedMianta spp.(Lewiset al.2015. Elsewhere

high population reductions dkeef Manta Rays aoip to 80%over the last 75 years are
estimated for several regions, and globally a decline of 30% is susbtaeshallet al.

2011b.

3.10 Behavioural facte

3.10.1 Scalloped Hammerhead

The Scalloped Hammerhead displays a number of behaviours that increase its vulnerability
to anthropogenic factors. They includashore nursery areafigh natural predation othe
young, aggregating behaviguand high atvessefishingmortality rates.

There are naturally high levels of predation on Scalloped Hammerhead pups and juveniles,
mostly by other carcharhinids and by adult Scalloped Hammerh@adsnet al. 2007).
Neonates are born in shallow intertidal habitats and in the tropidgerejuveniles of both
sexes remain ithe shallow inshore aters of less than 25 m for the first few years of life
(Harryet al.2011). This exposes them to fishing presswréh large numbers of pups and
juvenilesreported ascaptured in some regionsf the word (Baumet al.2007). Arecent

studyof a Scalloped Hammerhead nursery aire&iji reportedinshore net fishergatching
120juvenilesover a4-week period with all animals discarded, mostly de@dRicp

University of the South Pacifiers. comm2015).The heavy fishing pressure on tkige
classadds a cumulative pressure to the alreddghnatural mortality, which could increase
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the vulnerability of the populationThe aggregating behaviour of some populations at
seamounts increases their vulnerability to capt{@aumet al.2007).

ScallopedHammerhead&xhibitvery highat-vessel fishing mortality ratethat is, they are
mostly deceased when brought on board the veg¢skirgan and Burgess 20DA study of
bottom longlining in the northwest Atlantic and Gulf of Mexafesix species of sharks
indicated the hammerheads had the highestvatssel mortality. For the Scalloped
Hammeheads, 91.4% of all animals landed were deceased with juveniles showing the
highest mortality (95.2%), followed by the adults (90.9%) and the young (70%).
Hammerheads are active obligate ram ventilators ameén hooked on a longline must
increase swimmingpeed or mouth gape to increase oxygen availability. When unable to do
so, it is likely rapid asphyxiation occurs following hookivigrgan and Burgess 20p7

3.10.2 Great Hammerhead

TheGreatHammerheads generallysolitary and hence unlikely to be abundant in areas of
occurrencgDenhamet al.2007). They also have vehigh atvessel fishing mortality rates
(Morgan and Burgess 20PA bottom longline study found thatf@ll Great Hammerheads
landed, 93.8% were deceasedwjuveniles having the highest mortality (90.5%), followed
by adults (87.3%) and the young (86.4Mdrgan and Burgess 2007

3.10.3 Smooth Hammerhead

The nursery areas of this species are smooth sandy substrates in shallow waters of depths
down to 10m, with verylarge schools gliveniles reportedn coastal waterg¢Caspeet al.

2005. Although atvessel mortality has not begrublished, the Smooth Hammerhead is

likely to have a very high mortality similar to that of the Scalloped and Great Hammerheads
as it is also an active obligate ram ventilator.

3.10.4 Giant Manta Ray

This spcies is gnerally solitay but tendsto aggregate at ofhore pinnacles and sea
mounts. They also visit cleaning stations in shallow reefs, and are sighted feeding at the
surface inshore and offshord?ossible nursery grounds near the continental shelf ddne
been identified in Sri LanKileinrichset al. 2011) and Peruhttp://www.mantatrust.org).

3.10.5 Reef Manta Ray

The Reef Manta Ray aréten residentas aggregationsn or alongproductive neafshore

areas with smaller home ranges and shorter seasonal migrations GiantManta Rays
Predictable aggregations make them vulnerable to targeted fisheries which have increased
in several parts of the world in response to the demémdtheir gill plates that are of high
value(Couturieret al.2012 Couturieret al.2014).

3.11 Trophic level

3.11.1 Scalloped Hammerhead
Basedbn diet studies, e Scalloped Hammerhead has a high trophic level estimated at 4.1
0.5 gandarderror(s.e.)(Froese and Pauly 2015
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3.11.2 Great Hammerhead
Based on diet studies, the Great Hammerhead has a high trophic level estimated at 4.3
(Froese and Pauly 2015

3.11.3 Smooth Hammerhead
Based on dit studies, the Smooth Hammerhead has a high trophic level estimate@-&t4}.
(Froese and Pauly 2015

3.11.4 Giant Manta Ray

The tropic level isstimated as3.5 + 0.5 s.e. based on food itetfigoese and Pauly 2015
Mobulids (manta and devil rays) feed on zooplankton and small fi§k®msgurieret al.
2012.

3.11.5 Reef Manta Ray

The tropic level igstimated as3.6 £ 0.5 s.e. based on size and trophic level of closest
relatives(Froese and Pauly 201%sotope and signature fatty atanalyses suggest Reef
Manta Rays feed on zooplankton at both the surface and near the bottom of the sea floor
(Couturieret al.2013.

4 Pressures on species

Each countrill need to complete the NDF template for this step as the information
required is specific to each country and held witbim u n tgovermmerit departments.
Detailedadviceon completion of this step is provided in the guidance notes of HEES
Non-detriment findings Guidance for shark speci&r@vised version(Shark NDF Guidarce
(Mundy-Tayloret al.2014).

5 Existing Management Measures

Each country will need to complete the NDF tempFatethe first part of this step for the
(Sub)National management measures.€ffirst part requiresdetails of thein-country
generic and speciespecific management measurtést relate to shark management.
Adviceon completion of this step is provided in the guidance notes of GHH€ES Noen
detriment findings Guidance for shark speci&r@vised version(Shark NDF Guidance
(Mundy-Tayloret al.2014).

A general description of the fisheries management and effectiveness is provided for each
Pacific CITES member country below (Sed&ian This is followed by the Regional and
International management measures required for the second part of this step (S&c®on
There is alsa brief discussion of the effectiveness of the implementation of the regional
managemenmeasuregSectiorb.2.3.

5.1 National
Coastalregions
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5.1.1 Countryspecificfisheries managemerind effectiveness

Qoastal fisheries managemeamong the Pacific CITES membsiggislatedhowever their
currency and effective implementation is highly variable, but generally poor. Enforcement
capacity and compliance resourcing is also generally poor, as is the level of knowledge of
coastal fisheries regulatiorf&ovanet al.2013). Eachcountryhas national fisheries
departments responsible for fisheries management functions. Traditionally, comrmunity
based management of coastal fisheries has been embedded in cultural reorchalthough
this has eroded through timeahere has been a more recent move to reinstate comrtyuni
based management angcogniset in national legislation.

5.1.1.1 Fiji

The current FijFisheries Aalates back to 1942ZThecoastal fisheries management in Riis
beendescribed as outdated and poorly implemented and enforced, largely due to
inadequate resourcing and poor governar{Gllett et al.2014). Attempts to change this are
occurring as Fiji is currently in the process of developing a National Fisheries Policy (the first
stake holder meeting was held in February 2016) that will fecusisingthe profile of

coastal fisheries to ensure adequate resourcing and good governance.

A recent study across Fiji found that most (~81 %) local artisanal fishers catch sharks in
coastal fisheries. Species catch composition was diverse and, &lespit identification

skills, hammerhead species were a significant portion of the total catch. Genetic analyses
verified thatScalloped Hammerheaslere present in the catch. Overathe study found that
the fishery is quite small however there is the gotial for it togreatlyexpand(Glauset al.
2015.

Generally coastal fisheries are considered essguloited. Further, there are no shark

specific measures in place for coastal fisheries in Fiji. Some work has been done by the
Wildlife Conservation Society on tngi to maintain or increase populations\bhitetip Reef

Shark Triaenodon obes)$Gillett et al. 2014). However,it is not clear howeffective this has

been. In some parts of Fighark diving operations represent an important local-emarism

industry, and in 2014 one of the popular dive areas (Bega Lagoon) was declared a Shark Reef
National Marine ParkA National Plan of Action for Sharks has been completed, however it
appears toonly apply to oceanic fisheries.

5.1.1.2 Palau

ThePalau Shark Sanctuaapnourced in 2009 prohibits all commercial shark fishing within
the PalauEEZ[{ttp://sharksmou.org/sharksanctuarie} Asof 2015,it hasbecome part of
the Micronesia Regional Shark Sanctuary that inclaheadditional three countries
(Federated States of Micronesia, Mariana Islands and Marshal Igldimsnesia regional
shark sanctuafy

Information on coastal fisheries management systems in Palau is scant, however recently
two of the northern states of the Republic of Palau, in partnership with mulkijole
Government OrganisatiofN G O), sgned theNgarchelong Coastal Fisheries Management
Act 2015(http://pacificvoyagers.org/palawnorthern-reef-statespasscoastaifisheries
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managemenbill/). This Act introduces a combination of speepsgcific management
measures and strengthens governance structures and capacity, however most of the
fisheries regulations are still in the consultation phase of development. A copy of the
legislation could nbbe located to assess specific measures egl&d coastal shark fishing.

A recent audit report of critichlim regacd oall akpecdstofe r y i n P
the development of adequate regulations, effective implementation of existinglatigus,

and enforcement. The report cited poor governance and a lack of adequate resourcing as

key reasons for ineffective manageméRepublic of Palau 2013

5.1.1.3 PapuaNew Guinea

Coastal fisheries management iag&ia New Guines generally considered to be poor
through a lack of adequate resourcing for management and enforcement. Most coastal
fisheries are considered to be ovexploited and some local fisheries have been driven to
nearcollapse, such as beclike-mer (Govanet al. 2013. Thishasresultedin shifts in

targeting through timeincluding increased artisanal shark fishing for fins by coastal fishers
(Gillett 2009 Govaret al.2013. In coastal fisheries, although regulations exist fomerous
coral reef species, there are no regulations specific to sharks.

Papua New Guindaada domestic target shark longline fishemth a management plan
(Kumoru 2003 which operated from the 1990s until 20,14hen it ceased dut the
requirementto not land or retairsilky sharksW//CPFCMM 201308). Hammerheads or

manta rays were not listeoh the main families harvested by trghark longlindishery,
howevernationalobserver data showed a reasonable level of hammerhead catch. Included
in the managemenplan were measures shas a Total Allowable catchO@0 t dressed

weight) and a stated int&ion to decrease capacity through tim&he effectiveness of
management on this fishery was unclealthoughthere was a requirement for 28national
observer coverage for the fishery Papua New Guineaational tuna management plan also
placal limits on retained shark bycatch by the tuna longline fish@ymoru 2003

Currently, SPC and FFA aréhim process of developing a National Plan of Action for Sharks
(NPOA Sharkghat will include archipelagic waters and small commercial fisseiThe first
meeting on NPOA Sharks was held in February 2016 where the Shark Assessment Report
was completedvith follow-up consultation planned for Ma3016(pers. comm. lan

Freeman, FFA 2016).

5.1.1.4 Samoa

Samoa has relied on traditional villagased governance of coastal resources since 1995,
which operates in over 90 villagéSecretariat Pacific Community 2Q18ne of the most
common measures used has been marine protected afiéeget al.2001). Despite this,
several target coastal fishery resources have reportedly declined significantly and the local
clam,Hippopus hippopusas become extingBecretariat Pacific Community 2013

Recently, in conjunction with the Samoa Ministry for Agriculture and Fisheries, SPC
developed a tooto provide a policy framework and strategic directions for sustainable
developmentof coastal fisherieéSecretariat Pacific Community 28). Although there are

few formal coastal fisheries regulatory arrangements in place, and it is unclear what
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traditional management measures have been and are currently used, this at least provides a
clear strategy for coastal fisheries managementia future, something lacking in many

Pacific Island Countries and Territories (R)CITis not known if there have been any shark
specific measures historically, however it appears unlil&dynoa is currently in the process

of developing a National Plari Action for Sharkf\NeighbouringAmerican Samoa has a

shark sanctuary that prohibits shark fishing within three nautical miles of the coastline
(http://www.mpatlas.org/mpa/sites/9322).

5.1.1.5 Solomorislands

Improvements in management of inshore fisheries are evident in recent years, with some
good locaNGO partnershipgHowever,Government commitmento coastal fisheries is
neglected relative to offshore fisheries. This has resulted in a lack afnesoand technical
capacity In addition there is increasing evidence of overfishing occurring on coastal fish
stocks, particularly where there is access to local marf@tsanet al.2013). More recently,
the use of nearshorei$h AggregationDevices has increased to provide alieanative

fishery for coastal fishers that is also aimed at reducing pressure on coral reef fishery stocks
(Albertet al.2015). Historicallysharks lave been harvested for their fins by coastal fishers
for export markets with an estimated value of SBD$70,000 and SBD$90,000 for 2006 and
2007(Gillett 2009. The species composition of this catch is unknown and there are no
regulations specific to sharkSolomon Islands are currently in the process of developing a
National Plan of Action for Sharks.

5.1.1.6 Vanuatu

Similar to other PI CT' s, Vanuatu fisheries gov

coastal fisheries management activities and the Fisheries Department has very little in the
way of operating costéGovanet al. 2013. Despite this, national level fishery regulations do
exist, and, although traditional management has been eroded in Vanuatu, coastal
subsistence fisheries are generally managed locally by traditional o@evanet al.

2013. However, lack of knowledge and internal conflict isljike compromise effective

| ocal management, al t hanuaghnowtiad severalhoastah el p o f
marine protected areas or tabu areas. Shark fins represented a very small proportion of
exports over a decade ag@illett 2009, however the current extent of coastal shark catch

is unknown. There are no local regulations specific to shark in Varaldtaugh thee is
provision within theVanuatu Fisheries Act 201@r regulation of the taking of shark,
confiscation of shark fins and for a Vanuatu Observer Programme to record .sharks
VanuatuNational Plan of Actioon Sharkg2015,2018) was implememd in August 2014
(http://www.fao.org/3/a-az639e.pdy.

5.2 Regional

hOSFYyAO NB3IAZ2YyA 099%Qa yR I A3IK asSlkao

5.2.1 Sharkspecific measures

Conservation and Management MeassfeCMM’ s) descri be management
WCPFC which are binding to member countries\&@PFCaoperating noamembers.

There are currently n6WCP FC CMM’' s i n hamihehead shargseacdimaritac t o
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rays however, t her e patnenttossharksTOekeNs asopportunifyfoa c e
review each measure annually at WCPFC meetings
periodic review, sometimes at fixed intervals.

CMM201007 describes general shark management measure that has evolved diste f
introduction in 2006Brouwer and Harley 2018VCPFC 20)6nd revolves around the
need for WCPFC members, cooperating-ntembers and participating Territories to
implement the FAOnternational Plan of Action for the Conservation and Management of
Sharks (IPOA Sharks)d actions consistent with thiIPOA These actions include
development of National Plans of Action for sharks as appropriate that include relevant
mitigation measures, accurate data recording and reporting, encounageoflive release,
anda fin to carcass ratio af5% to address the issue afifing(Brouwer and Harley 2015
WCPFC 20)6

CMM201305 is a general shark management measure for catches on the high seas that
requires daily catch and effort reporting, including sharks.

Ot her more speci fi c edddWWCPEReyshavkepecle®MCRFCd e v el op
2016
T CMMZ201204 for OceanicWhitetip Sharksthat prohibitstheir retention,
transhipping, storing or landing and calls for release with as little harm as possible
T CMM201204 forWhale Sharks that prohilds purse seine setting on\Whale Shark if
it is sighted prior to the set and calls for safe release oMiale Shark if it is
inadvertently encircled in the net
1 CMM201308for Slky Sharks that prohibitgheir retention, transhipping, storing or
landing and calls for release with as little harm as possible

Two more CMM' s have been i ntingedeainthedWAPO®. | i mi t i
CMM201405 was developed to reduce the use of wire traces and shark lines in longline

fisheries targetinguna and billfish. It also requires that where there exists a fishery that

targets shark in association with WCPFC fisheries, a management plan is required to be

developed for reviewno later than 1 December, 201®%/CPFC 20)6This management
plan is required to include appropriate authorisations to operaewell agnechanisms
that | imit catch to ‘acceptable | evel s’
CMM201507 establishest WCPFC Compliance Monitoring Scheme (CMS) whereby
compliance with obl i gaheWGEGRFE isassedsedlCMMCMSisadopt ed
meant to annually assess levels of compliance of WCPFC members, cooperating non

members and participating Territories against particular criteria (e.g. catch/effort limits,

catch/effort reporting, spatial/temporal/gear resttions, annual reporting obligations, etc.).
CMM201507 details procedural elements of this assessment and the determination of

appropriate responses to resolve naompliance issues, such as capacity building or the

application of penalties. This measus only effective for 2016 and ZDpending a review

in 2017(WCPFC 20)6
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Easten Central and Southeast Pacific

A measure specific to manta ray and devil rays has been introduced by IATFC4()Chat
prohibits their retention and tradand promotes live release where possible. This measure
applies to all manta and devil rays caught within the IATTC Convention Area which covers
the Eastern Central and Southeast Pacific.

Indonesia

In response to the CITES listings, the Indonesian Government issued a regula€iha
through the Ministry of Marine Affairs and Fisheries that prohibits the export of products of
Sphyrnaspp. for one year to 31 November 2015 (Regulation No. 59/2@@Ydrijah and
Setyadji 2015Dharmadiet al.2015.

Regarding Manta rays, the Indonesian Government issued a reguilt}i4through the
Ministry of Marine Affairs and Fisheries conferring full protected status to both species of
Manta rays (Regulation No. 4/KEPMER/2014)Dharmadiet al.2015).

5.2.2 Tunaspecific (generic) measures

Most of the management measures for the WCPF are aimed at contradlioly and effort
of the target species, tuna and billfismany of which may help in limiting shark catthe
effectiveness of many of thesee limited due to the multitude of exceptions within the
CMMS, that mean many of the WCPR@V8 (cooperatingnon-members)do not have ¢
abide by the CMMsThe full range of management measures are best outlinal@GPFC
(2016 and those which are fundamental to legal fishing operations in the WCPFC
Convention are summarised @larkeet al. (20149. Some of the more general measures
that are more likely to influence shark catches described below

In 2008 a raft of measuresvasintroduced by the WCPRE reduce fishing mdality

principally on bigeye tuna, to sustainable le@#M200801). This package ofieasures
includedreductionsin longline catch, limits on purse seine effort, closure of two high seas
pockets,anannualthree-month prohibition of purse seine sets ¢i/ADs, andatchlimits
imposedon other fisheriesk n 2015, in recognition that a numb
prior to and after CMM200®1 had not been successful in reducing fishing mortality of

bigeye and yellowfin tuna, further fishing restrictowere introduced (CMM20161;

WCPFC, 2016Jhese are currently in force until December 31, 2017 and include: an

additionaltwo month prohibition on purse seine sets around FADEMIts on FAD sets

during 2015 and 2016; prohibitions on setting orDFArsthe high seas during 2@leffort

restrictions on coastal and high seas purse seines\{essel Day Scheme); stricter

monitoring and control masureg(e.g increased Vessel Monitoring Schepwling during

FAD closures)ncluding more observeroverage; longline catch limits of bigeye and

yellowfin tuna; controls on increased fishing capacityd data provision requiremenisee

CMM201501 for details)Largescale driftnets aralsoprohibited gear in the WCPFC high

seas areand daily catcland effortreporting, including sharkss required when operating

in the high sea6CMM200804 and CMM20135 respectivelyWCPFC, 2016Another

WCPFC measure is a ban on transshipments at sea by foreign purse seiners (Cla6j2009

In additionmost PICTs da&l Inow transshi pment ®orrsR0lea withi
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Spatial restrictions

Due to increasing concerns iegal,Unreported and Unregulated (IUlshing,to increase
vigilancethrough CMM201@2, the WCPFC has placed strict conditions for access of the
Eastern High Seas pocket, an area bounded by t
and Kiribati. Thee measures include strict reporting requirements by vessels entering and
exiting the area and continuotgessel Monitoring Schenpmlling to better facilitate
compliance and enforcement activiti@/CPFC 20).6A total of four Highs Sed&ckets in

the WCIECregion were declared nfishing zones for purse seiners in 2qPala 2009
Sibertet al.2012). This was implemented under the PNA (lRegto the Nauru Agreement)

3 Implementing agreementJnder this agreement, technically, if a purse seiner wishes to
fish the high seas they can do so, provided they dioatcess any of the PNA EBX®wvever,
as around 80% of the skipjack tuna catctaken in PNA waters, the purse seiners tend not
to fish the High Seas Pockets.

5.2.3 Implementation of measures and likely effectiveness

There are no management measures in place specifiatomerhead sharks and manta
rays Despite numerous measures spedifidoth shark and tuna having been implemented
in recent years by the WCPFC, assessing their effectiveness is chall€taykegt al. (2013
reported very little evidence of a dedtinn longlinesharkfinning after finto-carcass ratio
restrictions were first implemented in 2007, however more receRligeet al. (2015

reported a reduction in finning from observer data fioth purse seine and longline
fisheries.

Enforcement efforts appear to be limited with very few boardings reported each(iearis
2015. Compliance with CMM measures is reported to be very low, particularly by foreign
fishing vessels, thereby undermining their effectiven@gsiris 20195. Observer coverage

has beerapproachinghe required 1006 for purse seineesselsince 201(particularly for
those purse seine vessels operating under the PNA VDS3ésten?2.3.3 but is still very
poor for longlinevessels (Sectio?.3.3. In addition,misreporting and undereporting is
known to be a longstanding compliance issue across the fegi{gtanich 201p
Compounding these issues is the scientific view that measures currently in place for reducing
bigeye and yellowfin tuna mortality rates are unlikely to be effectivanich 201} It can
therefore be assumed that these measures are likely to be ineffectiweaectlyreducing
shark mortalitythrougha decrease in overall purse seine and fishing longlineteffor

Apart from PICT's within their own EEZ’ s, comp
the responsibility of WCPFC member statesNAgis(2015) reports, this is extremely

difficult for resourcestarved Pacific Island nations, and the enforcement burden should be

at least proportionately borne by those other nations, particularly ones with a significant

fishing presence in the region.

High seas measures, including closures, were implemented specifically to negate 1UU fishing.
However, norcompliance istill reported to be occurringHanich 2010Norris 2019, and
research has demonstrated that even with high levels of compliance these restriat®ns
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unlikely to benefit bigeye tuna stockSibertet al.2012). This is nounexpectedsince they

are highly migratory species, something they share with hammerbbhatksand manta

rays Hencethese high seas restrictions are also unlikely to benefit key shark stocks. Bans on
transshipment at sea by purse seiners is a useful measure for negating 1UUdisthinay

assist in the reducing any IUU of juvenile silky sharks taken by purse showever this

does not apply to longlineesselswhichgenerally catch the majority of sharkirdugh a

lack of enforcement capacity across the regitiagal transshipments are reported to be
continuing(Norris 2015.

6 Conclusion
The compilation of the available information relevant to the production of an NDF for the
three hammerhead and two manta ray species highlighted the areas where there are data
gaps and issues. Theare broadly identified as lack ofthe following
1 Species-specific catch datandavailability of data
Accurate species distribution maps for each of the three hammerhead species
Knowledge of stock structure for all five species
Sock assessmentor all five species
Some biological information for the fivepecies

=A =4 =4 =

These issues and their ramifications for the quality of an NDHistassed belowlong with
existing projects and initiatives that are currently underway which are attempting to address
some of these issueThese projects include

Global Shds and Rays Initiative (GS@Kbal_shark _and_ray initiatiye

Rapid Assessment Toolkit (R&p://wwf.panda.org/wwf news)).

Areas Beyond National Jurisdiction (ABNd)://www.commonoceans.org/home/eny.
WCPFC Research P(Bnouwer and Harley 2015

NESP Hammerhea@soject(nespmarine/projecta5/hammerheadsharks.

Sustainable management of the shark resources of Papua New Guinea (ACIAR
project http://aciar.gov.au/groject/fis/2012/102).

=A =4 =4 =4 -8 4

6.1 Data

Issues

The lack of speciespecific catch data is apparent in tR&OGlobalCapture Production
Statisticavhere the majority of the hammerhead catch is recorded as hammerhead

(general) Great Hammerhead species Banlyappeared in catches from 2013 onwards,

Giant Manta Ray from 2012 onwards, Reef Manta Ray is not a species within the Production
Statisticsand the majority of manta ray catches are grouped with devil rays (Settlot).

These issues arise due to a lack of accurate species catch records being available to FAO.

Within the WCB, the tuna longline logsheets do not currently include capacity to record
hammerhead shaskto species level and there is no reporting of hammerheads at all on the
tuna purse seine logsheets. Manta rays are not listed as a key species by WCPFC which
hinders their recording on logsheefBhere is almost no data available on hammerheads and
mantarays in the coastal fisheries of the Pacific countries.
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The process to obtain specispecific catch data on bycatch from the WCPFC tuna fisheries
is extremely lengthy. While the data sensitivity and need to obtain permission from each
member country a& recognised, théack of ease of data sharing atwhe-frames for data
release hinder progress on data collatiamd reporting This impinges on the ability to make

a decision for NDFS, particularly in the Oceania region where the populations of eheh of t
five species occuacrossmultiple Pacific countries. A NDF that involves shared stocks needs
to be transparent about the species and quantities being taken in each of the countries.

DataSolutiors
Problems with thguna bycatch data quantity anguality and data sharingpave been
previously raised among all tufFMOs (RFMOs]Clarke 201p On a global scal¢he
ABNJluna Project is addressing these isswbgh has led to aumber of initiativeswvithin
the WCPO aregClarke 201p
1 A-review ofwhat data longline observers should colleeas undertakerio best
understand bycatcinteractions and mortality rate€Gillman and Hall 20)5Based
on this, the WCPFC12 adopted changes to the WCPFC Regional Observer Program to
include more detail on hookbait, leaders, branchline weighting, shark lines,mlee
setting and hooking locatiofWWCPFC12 Summary Report, AttacheménTQe
effectiveness of these changes to the imprdvecording of hammerhead and
manta ray cathes is unknown, because they are not commonly observed species
and there is still low observer coverage in the longline fisheries. Electronic
monitoring, such as onboard cameras may prove more effective at monitoring
catches of hammerhead and manta rays.
1 ABycatch Data Exchange Protocol Template to promote data shagsglesigned
so thateach tRFMO can populatihe templatewith public domain datdClarkeet
al. 2015b. It oould provide an inventory of bycatch data holdirgsdis being
produced in trial form by WCPFC and the IOTC in 2016.

Other current projects in the WCPO region that williasgrovement in shark and ray data
include:

T TheWCPFG as a ‘ Draft Sha?@&2MBRewseceandHatey Pl an: 2016
2015. With respect to hammerhead sharkhjs plan proposes a focus on improving
data for thethe specieghrough: quantification of the species catctlarification of
the species composition of the tuna bycatioh depth and regionstock
discrimination and a review to identify for which hammerhead species and regions
age and growth is most uncertain followed by biological sampling to improve age
and growth estimatesManta rays are not mentioned in the Plan.

1 Global Sharks and Rays Initiative (GSRI)lattee initiative is a large, tegear global
scale strategy to conserve sharks and r@yl{al _shark and ray initiatiyeThis
includes a componeribr managing sharks and ray fisheries sustainably that will
encourage new approaches to reporting and monitoring of shark and ray catthes.
will also work to build capacity for reporting of speesggecific accurate catch data.

1 The Rapid Assessment Tab{RAT) is a recently fundedoject thatinvolvesa
number of organisations (@rfld Wildlife Fund, TRAFFIC, SP&médsCook University
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andFFA) The projectims to improve coastal catch data for Pacific Island countries
using existing data collection methods. The datée collected is that required for
the NDF process and in the leteym could enhance NDF production by providing
coastal catch data that murrently virtually norexistant.

1 A project specific to Papua New Guinea is currently improving information on the
speciesspecific shark catches across a range of fisheriPapua New Guineand
the distribution of shark species across the couri8ysainable management of the
shark resources of Papua New Guinea ACIAR project
http://aciar.gov.au/project/fis/2012/103).

Remaining data issues
Some remaining issues for NDF productiothe WCPQ@rethe need to:

1 Report hammerhead shark by species inlitragline and purse seirlegsheetsOn
the longline logsheethammerheads are not separated to species level; theomlig
provision for ‘other species’ vhbwssel species
captainscan identify the different species and aretingted to fill in this section
(Brouwer and Harley 20}5

1 Include both species of manta rays as key species in the WCPFC.

1 Improve timeframes for release of bycatch species datal the ability to share
data at a level sufficent to enable transparency about quantities and locations of
catch of each species

6.2 Acaurate species distribution maps

Issue

For the three hammerhead specijdie current distribution maps are inadequate. They do
not include parts of the Pacific where tBpeciesare known to occurThis became evident
when it was noted that the current recded distributions did not include countries where
specieshad been reported in the SPC heldserver database recordSection2.3).

Solution

To address thissue, a minor projeatommenced in May 201%hich is part of a Masters
thesis by Asiem Sanystlidying at the Imperial College London atffilliated with James
Cook University (Colin Simpfendorferformationwill be collatedon the presence of each
of the three hammerhead species in tB#Z®f the Pacific Island countries. A range of
sources will be used to collate the information that include the current Red List of
Threatened Species maps, observer data collated in this document and information from
local dive and charter operators. This will be caegbto construct more accurate maps of
known current distributions of each of the three hammerhead spe€k® of theaimsis to
have the updated maps available on the CI3tsskand manta ragportal
(https://cites.org/eng/prog/shark/index.php

6.3 Known sockdpopulations
Issue
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All three species of hammerheadsd the two manta ray specidégve varying degrees of
information on stock structure within the Indian and Pacific Oceans. The regional stock
structure for alffive species requires further work to resolve the rate of exchange between
countries in theDceania regionThe degree of corettivity is essential information to

enable more accurate assessments of the sustainable levels of take for NDFs of each of the
species in the Oceania region.

Solution

An Australiampr oj ect has commenced to defi neadt he
sharks with Indonesia, Papua New Guinea and Pacific lstamdries(NESP Research
Projectnespmarine/projecta5/hammerheadsharkg. This project will collect tissue samples
from Scalloped and Great Hammerheaasoss these countries to assess genetic

connectivity among the countries. This will be combined with identification and satellite tags
to track movements of the species. This will provide essential information to inform NDFs for
these two species.

Remainingstockissues

As far as can be ascertained, there are no current projects planned to imipfovenation

on stock structure of the @at Hammerhead and Giant and Reef Manta Rays in the Oceania
region.

6.4 Stock assessments

Issues

There are natock assessments in the Indacific region for any of the three hammerhead
and two manta ray specie&iven the current lack of data, stock assesnts in the WCPO
region for each of these five species are not feasible.

Solutiors

While no stock assessments are currently planned for any of the five species in the Oceania
region, mproved data collection and stock information for some species mpldthrough
projects that include the RAT, ABNJ, NESP HammerhWaiRFC Research Péard GSRI.

An assessment framework for the management riskri@¥) of a large number of

commercially captured sharks (that included the Scalloped and Smooth Hammeviesad)
recently developedLacket al.2014). Aframework to determine appropriate limit reference
points (LRPs) lsdbeen recommended for WCPFC elasmobrariCerke and Hoyle 2014n

the shortterm, these two latter works may enable alternative assessment methods that can
be used in the fisheries management of at leaste of the three hammerhead and two
manta ray speciesn the bngterm, all of theseprojects may provide synergistic data to
improve alternative stock assessment methods and contribute to more traditional stock
assessments.

6.5 Biological Information
Issues
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There are issues with validation of age for Scalloped and Smooth Hammerheads where the
periodicity of band pair formation has not been confirmed as annual or biennial. Ageing of
both species of manta rays is highly uncertaiith no vertebral age and gveth studies

available and maximum agesly inferred from resightings in photographic databases.

Natural mortalityandrates of population increase have not been estiathfor the Smooth
HammerheadFor all three species of hammerheads, there is undetyaas to whether the
length of the reproductive cycle is annual or biennial. For both speciestfarays, the
length of the reproductive cycle is also uncertain with estimates varying from one year to
five years.

Data on ageing and the reproductiggcle are particularly important to demographic studies
and are needed to enable accurate determination of estimates of sustainability of the
speci es’ popul ations.

Remainingpiologicalissues
Researchin the Oceania region is required to:
1 \Validate band pair periodicityf Scallope and Smooth Hammerheads
1 Validate age of Giant and Reef Manta Rays
1 Determine reproductive length of female reproductive cycles of all five species

As far as can be ascertained, there are no projects current planneatherghis biological
information.
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9 Appendix 1

Tablel. FAO fishery commodities global production and trade in Oceania coufutrig809
2013(tonnes). Source: FAO 20@&i = not elsewhere included, not identified to species

level).
Country Trade Flow Commaodity 2009 | 2010 | 2011 2012 | 2013
Australia Export Sharks nei, fresh or chilled | 5 0 0 0 0
Sharks nei, frozen 61 40 0 0 0
Subtotal Export 66 40 0 0 0
Import Shark fins, dried, unsalted 7 6 16 0 0
Shark fins, dried, whether or | O 0 0 27 23
not salted, etc.
Sharks nei, fresh or chilled 553 582 432 489 521
Sharks nei, frozen 1 2 0 16 49
Subtotal Import 561 590 448 532 593
Total Australia 627 630 448 532 593
Fiji Export Shark fins, dried, whether or | 0 0 0 33 11
not salted, etc.
Sharks nei, fresh or chilled | O 0 56 0 0
Sharks nei, frozen 4 0 28 20 0
Subtotal Export 4 0 84 53 11
Import Shark fins, dried, whether or | 0 0 0 25 25
not salted, etc.
Sharks nei, fresh or chilled | O 0 0 6 25
Sharks nei, frozen 0 0 0 355 706
Subtotal Import 386 756
Reexport Shark fins, dried, whether or | 0 0 0 1 2
not salted, etc.
Sharks nei, fresh or chilled | O 0 56 219 0
Sharks nei, frozen 0 0 28 61 24
Subtotal Reexport 0 0 84 281 26
Total Fiji 4 0 168 720 793
Kiribati Export Shark fins, dried, whether or | 2 1 3 2 0
not salted, etc.
Marshall Export Shark fins, dried, whether or | 16 11 24 7 3
Islands not salted, etc.
Shark fins, frozen 0 0 0 16 0
Sharks nei, frozen 67 27 105 55 60
Subtotal Export 83 38 129 78 63
Total Marshall Islands 83 38 129 78 63
Fed. States | Export Sharks nei, frozen 0 0 145 68 4
of
Micronesia
Import Sharks nei, frozen 0 0 23 47 0
Total Fed. States of Micronesia 0 0 168 115 4
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Country Trade Flow Commaodity 2009 | 2010 | 2011 2012 | 2013
New Export Shark fillets nei, frozen 819 970 676 448 598
Zealand
Shark fillets, fresh or chilled | 12 12 23 4 4
Shark fins, dried, whether or | 0 0 0 61 9
not salted, etc.
Sharks nei, fresh or chilled | 569 717 565 759 816
Sharks neifrozen 435 625 684 794 1084
Sharks, rays, chimaeras nei, | 37 39 32 21 24
frozen
Sharks,rays,chimaeras, nei | 0 0 0 1 0
fillets fresh or chilled
Sharks,rays,chimaeras, skatq 395 743 401 147 152
fillets, frozen, nei
Subtotal Export 2267 | 3106 | 2381 2235 | 2687
Import Shark fins, dried, whether or | 0 0 0 1 0
not salted, etc.
Sharks nei, frozen 0 1 0 0 0
Subtotal Import 0 1 0 1 0
Reexport Sharks nei, fresh or chilled | 1 0 0 0 0
Sharks,rays,chimaeras, skatg 1 0 0 0 0
fillets, frozen, nei
Subtotal Reexport 2 0 0 0 0
Total New Zealand 2269 | 3107 | 2381 2236 | 2687
Papua New | Export Shark fins, dried, whether or | 12 17 25 1 8
Guinea not salted, etc.
Sharks nei, fresh or chilled | O 0 2 0 0
Sharks nei, frozen 0 24 18 0 0
Subtotal Export 12 41 45 1 8
Import Shark fillets nei, frozen 0 0 0 0 5
Subtotal Import 0 0 0 0 5
Total Papua New Guinea 12 41 45 1 13
Solomon Export Shark fins, dried, whether or | 1 2 6 4 5
Islands not salted, etc.
Tonga Export Sharks nei, fresh or chilled | O 0 0 15 0
Vanuatu Export Shark fins, dried, whether or | 0 0 0 1 0
not salted, etc.
Shark fins, frozen 0 0 0 1 0
Sharks nei, frozen 1 0 0 63 128
Subtotal Export 1 0 0 65 128
Total Vanuatu 1 0 0 65 128
Total Oceania 2999 | 3819 | 3348 3768 | 4286
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10 Appendix 2

Table 1: Numbers of sharks observed in Longline catches forZDbased on SPC data holdings.
Listed for each species by CITES Flag states and the location (EEZ or International Waters).
OCS=0ceanic Whitetip Shark, SPL= Scalloped Hammerhead, SRKta@merhead, SPZ=Smooth
Hammerhead, SPN= Hammerhead Shark (general), POR= Porbeagle Shark, RMB= Giant Manta Ray.

Species OCS SPL SPK SPz SPN POR RMB
Total # recorded Flag 16216 1012 415 182 2089 20519 301
Total # recorded EEZ 16215 1010 415 182 2089 20519 301
Flag

Fji 1127 44 74 28 7 0 12
Palau 1 0 0 0 0 0 0
Papua New Guinea 2435 625 268 25 1144 0 10
Samoa 21 0 0 0 0 0

Solomon Islands 981 2 0 0 22 0 3
Vanuatu 177 37 33 9 0 0 20
Australia 260 10 3 23 260 51 196
New Zealand 19 0 0 16 0 4302 0
Flag (Competent Authorities)

Cook Islands 55 0 1 1 0 0 2
Fed States Micronesia 202 0 0 0 0 0 1
Kiribati 3 0 0 0 0 0 0
Marshall Islands 10 0 1 0 0 0 0
Tonga 639 4 6 9 24 0 0
Flag (External Territories)

French Polynesia 576 0 2 3 0 0 12
New Caledonia 148

United States 4644 37 0 45 33

Flag (Others)

China 1286 8 2 0 10 0 7
Chinese Taipei 2388 238 23 9 436 0 25
Japan 532 0 0 2 96 16163 1
Korea 712 6 4 53 3 11
EEZ

Fiji 1075 43 69 28 8 0 11
Palau 6 1 1 0 0 0 0
Papua New Guinea 3263 857 284 32 1458 0 13
Samoa 11 0 0 0 0 0

Solomon Islands 918 8 4 3 130 0

Vanuatu 232 37 37 9 0 0 28
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Australia 608 10 11 332 3129 192

New Zealand 18 0 0 18 0 17298 0

EEZ (Competent Authorities)

Cook Islands 145 0 0 1 0 0 8

Fed States Micronesia 639 1 0 0 13 0 5

Kiribati 917 3 0 1 26 0 6

Marshall Islands 996 5 3 0 0 0 1

Tonga 727 4 7 11 24 0 0

Tuvalu 79 0 0 0 2 0 0

EEZ (Externdlerritories)

French Polynesia 547 0 2 0 12

New Caledonia 172 16

United States 3074 32 0 33 24

EEZ (Others)

Nauru 21 0 0 0 0 0

International Waters 2767 24 56 92 16
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Table 2. Numbers of sharks observegyurse seine catches for 202014 based on SPC data

holdings. Listed for each species by CITES Flag states and the location (EEZ or International Waters).
OCS=0ceanic Whitetip Shark, SPL= Scalloped Hammerhead, SPK = Great Hammerhead, SPZ=Smooth
Hammertead, SPN= Hammerhead Shark (general), POR= Porbeagle Shark, RMB= Giant Manta Ray.

Species OCS SPL SPK SPz SPL SPN POR RMB
Total # recorded Flag 518 17 24 7 17 33 0 1149
Total # recorded EEZ 518 17 24 7 17 33 0 1149
Flag

Papua New Guinea 50 4 1 0 4 0 0 226
Solomon Islands 7 0 1 0 0 0 0 7
Vanuatu 17 0 0 0 0 3 0 19
New Zealand 4 0 0 0 0 0 0 3
Flag (Competent Authorities)

Fed States Micronesia 20 0 0 0 0 0 0 14
Kiribati 21 0 1 0 0 2 0 42
Marshall Islands 19 1 2 0 1 1 0 9
Tuvalu 4 0 0 0 0 0 0 13
Flag (External Territories)

United States 167 0 2 0 0 5 0 181
Flag (Others)

China 12 0 2 0 0 2 0 77
Chinese Taipei 61 1 1 1 1 1 0 151
Ecuador 18 2 2 5 2 9 0 5
El Salvador 6 0 1 0 0 4 0 0
Japan 36 0 4 1 0 1 0 92
Korea 46 1 3 0 1 2 0 222
Philippines 14 6 1 0 6 1 0 82
Spain 16 2 3 0 2 2 0 6
EEZ

Palau 0 0 2 0 0 0 0 1
Papua New Guinea 179 10 6 0 10 5 0 625
Samoa 0 0 0 0 0 1
Solomon Islands 44 2 0 3 0 101
EEZ (Competent Authorities)

Cook Islands 1 0 1 0 0 0 0 0
Fed States Micronesia 40 0 2 1 0 1 0 95
Kiribati 120 2 3 2 2 7 0 208
Marshall Islands 11 0 0 0 0 1 0 10
Tokelau 10 0 0 0 0 0 0 2
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Tonga 0 0
Tuvalu 35 19
EEZ (External Territories)

United States 2 0 0 1
EEZ (Others)

Nauru 27 2 67
International Waters 49 14 19
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