Annex 1
Original language: English CoP20 Prop. XX

CONVENTION ON INTERNATIONAL TRADE IN ENDANGERED SPECIES
OF WILD FAUNAAND FLORA

Cilis

Twentieth meeting of the Conference of the Parties
Samarkand (Uzbekistan), 24 November — 5 December 2025

CONSIDERATION OF PROPOSALS FOR AMENDMENT OF APPENDICES | AND II

A. Proposal

Inclusion of the dwarf gulper shark (Centrophorus atromarginatus), and the gulper shark (Centrophorus granulosus)
in Appendix Il in accordance with Article Il paragraph 2(a) of the Convention and satisfying Criterion Aand B in Annex
2a of Resolution Conf. 9.24 (Rev. CoP17).

Inclusion of all other species in the Family Centrophoridae (gulper sharks): C. harrissoni, C. isodon, C. lesliei, C.
longipinnis, C. moluccensis, C. seychellorum, C. squamosus, C. tessellatus, C. uyato, C. westraliensis, Deania
calceus, D. profundorum, D. quadrispinosa and any other putative species within the family Centrophoridae in
Appendix Il in accordance with Article 1l paragraph 2(b) of the Convention and satisfying Criterion A in Annex 2b of
Resolution Conf. 9.24 (Rev. CoP17).

Dwarf gulper shark (Centrophorus atromarginatus) Gulper shark (Centrophorus granulosus)

Qualifying Criteria that are met (Conf. 9.24 Rev. CoP17)

Annex 2a, Criterion A. It is known, or can be inferred or projected, that the regulation of trade in the species
is necessary to avoid it becoming eligible for inclusion in Appendix | in the near future.

The deepwater sharks Centrophorus atromarginatus and C. granulosus have both undergone population declines
of >80% in significant parts of their ranges due to overexploitation for the international liver oil trade. This has resulted
in assessments for the IUCN Red List of Threatened Species of Critically Endangered for C. atromarginatus and
Endangered for C. granulosus (Finucci et al. 2024a, Rigby et al. 2024). Gulper sharks have the highest value liver
oil of all sharks and consequently they are targeted and increasingly retained from bycatch for the liver oil trade
(Finucci et al. 2024b). The targeting and bycatch retention is mostly in unregulated and unmanaged fisheries which
has driven dramatic and rapid population declines. Both species have extremely low biological productivity and thus,
very limited ability to withstand exploitation which is evidenced by rapid population declines when targeted.
Population declines are projected to continue due to the ongoing international demand for their high-quality liver oil.
The Critically Endangered C. atromarginatus fulfils the CITES biological criteria for inclusion in Appendix I. Both
these low-productivity marine species fulfil the CITES criteria for inclusion in Appendix Il with regulation of their trade
critical to ensure their populations do not further decline globally to the point where they require listing on Appendix .
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Annex 2a, Criterion B. It is known, or can be inferred or projected, that regulation of trade in the species is
required to ensure that the harvest of specimens from the wild is not reducing the wild population to a level
at which its survival might be threatened by continued harvesting or other influences.

Targeted catch and retention from bycatch of both C. atromarginatus and C. granulosus is due to the species having
the highest value shark liver oil on the international market. These species have the highest squalene content, which
is the traded product extracted from the oil (Finucci et al. 2024b). Their unregulated catch in largely unmanaged
fisheries has caused significant and rapid population declines of these two species. With limited management in
place, in the absence of international regulation, the high value of C. atromarginatus and C. granulosus liver oil
combined with their extremely low biological productivity, will drive their continued overfishing, and in turn additional
declines globally, thus threatening the survival of wild populations.

Annex 2b, Criterion A: The specimens of the species in the form in which they are traded resemble
specimens of a species included in Appendix Il under the provisions of Article Il, paragraph 2 (a), or in
Appendix |, so that enforcement officers who encounter specimens of CITES-listed species are unlikely to
be able to distinguish between them.

The gulper shark (Centrophoridae) family is one of the most taxonomically complex shark families. It is very difficult
to visually distinguish among species within the genus Centrophorus as the overall morphological changes between
a juvenile and adult gulper shark are often greater than the differences between species (White et al. 2013, 20173,
2022; Ebert et al. 2021a; Marrero et al. 2023). This, combined with overlapping ranges, has led to confusion and
inaccurate species-specific data collection for all gulper shark species, often leading to this group reported under a
generic category (i.e., Centrophorus spp.). This is also true for the main product traded, shark liver oil, and for the
meat and fins. Although Deania can be morphologically separated from Centrophorus, these genera co-occur, and
their traded products cannot be visually distinguished. In addition, fisheries that generally retain gulper sharks are
mainly only retaining products of those species, including the lookalike species, and hence; while ensuring, there is
a clear rationale to list all the species in the family to ensure there is no opportunity for laundering products as from
non-listed species. The challenge in distinguishing species from this family provides a clearer management process
for CITES implementation. A listing of all species in the gulper shark family in Appendix Il, under Criteria Annex 2b,
Criterion A will avoid the opportunity for illegal trade in C. atromarginatus and C. granulosus and products to occur,
labelled as non-listed Centrophorus and/or Deania species.

B. Proponent
This proposal is presented by the United Kingdom of Great Britain and Northern Ireland and the European Union.

C. Supporting statement

1. Taxonomy

1.1 Class: Chondrichthyes (Subclass: Elasmobranchii)
1.2 Order: Squaliformes

1.3 Family: Centrophoridae (entire family)

1.4 Table 1: Genus, species, including author and year, common name, and IUCN Red List of Threatened
Species status

Scientific Name | Common Name | IUCN Red List Status
Annex 2a, Criterion A and B
Centrophorus atromarginatus (Garman, EN: Dwarf gulper shark Critically Endangered
1913) ES: Quelvacho de méargenes

negros
Centrophorus granulosus (Bloch & EN: Gulper shark Endangered
Schneider, 1801) FR: Squale-chagrin commun

ES: Quelvacho
Annex 2b, Criterion A
Centrophorus harrissoni (McCulloch, EN: Harrisson’s dogfish Endangered
1915) FR: Squale-chagrin bilimélé
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ES: Quelvacho galludo

Centrophorus isodon (Chu, Meng & Liu, EN: Blackfin gulper shark Endangered
1981)
Centrophorus lesliei (White, Ebert & EN: African gulper shark Endangered
Naylor, 2017)
Centrophorus longipinnis (White, Ebert EN: Londfin gulper shark Endangered
& Naylor, 2017)
Centrophorus moluccensis (Bleeker, EN: Endeavour dogfish Vulnerable
1860) FR: Squale-chagrin cagaou

ES: Quelvacho de aleta corta
Centrophorus seychellorum (Baranes, EN: Seychelles gulper shark Least Concern
2003)
Centrophorus squamosus (Bonnaterre, EN: Leafscale gulper shark Endangered
1788) FR: Squale-chagrin

del'Atlantique

ES: Quelvacho negro
Centrophorus tessellatus (Garman, EN: Mosaic gulper shark Endangered
1906) FR: Squale-chagrin mosaique

ES: Quelvacho mosaico
Centrophorus uyato (Rafinesque, 1810) EN: Little gulper shark Endangered

FR: Petit squale-chagrin
ES: Quelvacho negro

Centrophorus  westraliensis  (White, EN: Western gulper shark Data Deficient
Ebert & Compagno, 2008)
Deania calceus (Lowe, 1839) EN: Birdbeak dogdfish Near Threatened

FR: Squale savate
ES: Tollo pajarito

Deania profundorum (Smith & Radcliffe, EN: Arrowhead dodfish Near Threatened
1912) FR: Squale-savate Lutin

ES: Tollo flecha
Deania quadrispinosa  (McCulloch, EN: Longsnout dogfish Vulnerable
1915) FR: Squale-savate a long nez

ES: Tollo trompalarga
Note: Deania hystricosa is now considered a junior synonym of Deania calceus (Rodriguez-Cabello et al. 2020; Stefanni et
al. 2021; Marrero et al. 2023; Simon Weigmann, Chair Integrative Taxonomy Working Group, IUCN Shark Specialist Group
pers. comm.)

1.5 Scientific synonyms:

C. atromarginatus: Centrophorus armatus ssp. barbatus Teng, 1962/ C. granulosus: Centrophorus acus Garman,
1906, Centrophorus lusitanicus Barbosa du Bocage & de Brito Capello, 1864, Centrophorus niaukang Teng, 1959/
C. harrissoni: none/ C. isodon: Pseudocentrophorus isodon Chu, Meng & Liu, 1981/ C. lesliei: none/ C.
longipinnis: none/ C. moluccensis: Centrophorus scalpratus McCulloch 1915/ C. seychellorum: none/ C.
squamosus:. Centrophorus ferrugineus Meng, Hu & Li, 1982, Centrophorus nilsoni Thompson, 1930,
Centroscymnus fuscus Gilchrist & von Bonde, 1924/ C. tessellatus: none/ C. uyato: Squalus uyato Rafinesque,
1810, Centrophorus granulosus Bloch & Schneider, 1801 (part), Centrophorus zeehaani White, Ebert & Compagno,
2008/ C. westraliensis: none/ Deania calceus: Centrophorus crepidalbus, Barbosa du Bocage & de Brito Capello
1864, Centrophorus kaikourae, Whitley 1934, Deania hystricosa (Garman 1906) / D. profundorum: Deania
profundora (Smith & Radcliffe, 1912), Deania elegans Springer 1959/ D. quadrispinosa: Acanthidium
quadrispinosum McCulloch, 1915.

1.6 Common names: See section 1.4

1.7 Code numbers: not applicable.

2. Overview

Centrophorus atromarginatus and C. granulosus are deepwater species patchily distributed in the Indo-Pacific and
Atlantic Oceans at depths of 100-540 m and 50-1,500 m, respectively. They have undergone dramatic and rapid
population declines of >80% in all oceans due to overexploitation in mostly unregulated fisheries for international

trade of their high value liver oil (Finucci et al. 2024a, b Rigby et al. 2024). Both species have k-selected life histories;
C. atromarginatus usually only has one pup per litter, possibly only every 2—-3 years. Centrophorus granulosus has
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4—11 pups per litter (mostly 4-6) every 2 years with maturity estimated to occur at 17 years and a long life of 39
years, resulting in a long generation length of 28 years. Thus, these species have very limited ability to withstand
high levels of exploitation and are very slow to recover from overexploitation; it was estimated that C. granulosus
would take 43 years to recover from overfishing in the absence of fishing pressure (Simpfendorfer and Kyne 2009).

The species are targeted and retained from bycatch in mostly unregulated and unmanaged industrial and artisanal
fisheries across their ranges due to them having the highest value shark liver oil of all shark species (Bakes and
Nichols 1995, Francis 2022, Kizhakudan et al. 2024). Squalene is the internationally traded product extracted from
shark liver oil, and the livers of these species and other gulper sharks have the highest percent content of squalene.
Severe and rapid population declines of >80% have been reported for both species in all parts of their ranges, with
C. atromarginatus targeted in nearly all its restricted range leading to a global Critically Endangered status, that is,
global decline >80% (Rigby et al. 2024). Centrophorus granulosus also has been heavily targeted in much of its
range with dramatic and rapid declines but has some refuge at depth beyond the reach of fishing gear and was
assessed as Endangered, i.e., global decline of 50-80% (Finucci et al. 2024a). Due to their extremely low
productivity, stocks can rapidly deplete and hence, liver oil fisheries are considered boom and bust, with the fishery
moving on sometimes after only four years due to ‘commercial extinction’ of the stocks (e.g., Flores 2004, Akhilesh
and Ganga 2013). These deepwater shark fisheries are mostly unregulated, except for in parts of the Northeast
Atlantic and Southwest Pacific where concerns about their status have led to some fisheries management measures.

The gulper sharks are one of the most taxonomically complex shark families (White et al. 2013, 2017a, 2022; Ebert
et al. 2021a; Marrero et al. 2023). Taxonomic uncertainty and identification issues have led to this group reported
under a generic category (i.e., Centrophorus spp). The Centrophorus species are difficult to visually distinguish from
one another which is also the case for the liver oil, and meat and fins that are traded. The same is true for liver oil,
meat, and fins from the other genera within Centrophoridae, such as Deania which liver oil, meat and fins cannot be
visually distinguished from one another or from those of Centrophorus species. Nearly all gulper shark species are
traded for their liver oil and the family is the most threatened of all deepwater shark families (Finucci et al., 2024b).

For two decades, significant concerns about gulper shark depletions have been raised at CITES meetings with calls
for their improved management and conservation, even as stock depletions worsen (AC20 WGS8 Doc 1, CoP 13 Doc
35, CoP 14 Doc 59.1, AC 23 Doc 15.2, AC 25 Inf. 7, AC 26 Doc 16.2, AC28 Doc 17.1.2). No CITES action has been
taken despite the repeated flagging of concerns and ongoing declines, and an Appendix Il listing is overdue. An
Appendix Il listing for the Centrophoridae family is necessary to regulate their international trade before their
populations further decline to the point where they require listing on Appendix .

3. Species characteristics

3.1 Distribution

Centrophorus atromarginatus is patchily distributed across the Northwest and Western Central Pacific, and the
Eastern and Western Indian Oceans (Figure 1a). It occurs in southern Japan, Taiwan, Province of China, northern
Papua New Guinea, Indonesia, India, Sri Lanka, Oman, Somalia (Gulf of Aden), and possibly Pakistan (White et al.
2006, Jabado et al. 2017, White et al. 2017b, Fernando et al. 2019, Ebert et al. 2021a).

Centrophorus granulosus has a widespread, yet patchy, global distribution in the Atlantic and Indo-Pacific Oceans
(Ebert et al. 2021a) (Figure 1b). Its range states are detailed in Annex 1. This species may also occur in Areas
Beyond National Jurisdiction.

In general, gulper sharks are mostly deepwater species recorded worldwide, except in the Northeast Pacific and at

very high latitudes, occurring in cold-temperate to tropical waters at depths of mainly 200-1,500 m (Ebert et al.
2021a).
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Figure 1a. Distribution of Centrophorus Figure 1b. Distribution of Centrophorus granulosus
atromarginatus (Rigby et al. 2024, Ebert et al. (Ebert et al. 2021a)
2021a).

3.2 Habitat

Centrophorus atromarginatus occurs in association with the seafloor on the upper continental slope at depths of
100-540 m (White et al. 2017a, Ebert et al. 2021a). Little else is known about its habitat use. Centrophorus
granulosus occurs on or near the seafloor on continental and insular shelves and slopes at depths of 50—1,500 m
(possibly down to 2,307 m), and mostly 300—1,100 m (Weigmann 2016, Ebert et al. 2021a, Finucci et al. 2024a). As
individuals increase in size they move into deeper waters (Ebert et al. 2021a).

The two species may undertake vertical diel migrations and horizontal migrations, as reported for some other gulper
sharks, though the scale of migrations varies markedly between species e.g., C. uyato and C. squamosus undertake
diel vertical migrations moving up the continental slope at night to feed on micronekton (diverse communities that
include small fishes, crustaceans and squid) (Daley et al. 2015, Rodriguez-Cabello et al. 2014). Centrophorus
squamous has also been shown to be highly migratory in the Northeast Atlantic moving 530 km in 45 days
(Rodriguez-Cabello et al. 2016). In contrast, C. uyato movements in Australia were limited to a discrete area with an
average movement range of only 20 km (Daley et al. 2015).

3.3 Biological characteristics

Deepwater sharks, such as those in the Centrophoridae family, spend most of their lifecycle at depths below 200 m.
Their life history traits cause them to be inherently more vulnerable to overexploitation than their counterparts in shelf
and pelagic habitats. They have slower growth rates, later age-at-maturity, higher longevity and consequently lower
population growth rates than most shark species from shelf and pelagic habitats (Garcia et al. 2008, Rigby and
Simpfendorfer 2015, Pardo et al. 2022, Finucci et al. 2024b). Their vulnerability to overexploitation is driven by a
conservative (i.e. slow) life history, defined by late maturity, long lives, low fecundity, and long gestation periods. As,
in general, K-selection increases with depth, this combination of traits warns that the deeper the fishing, the less
capacity deepwater sharks have to recover from exploitation (Rigby and Simpfendorfer 2015).

The two species proposed for inclusion based on Article |l paragraph 2(a) of the Convention have extremely
conservative life histories. Reproduction for both species is viviparous with low litter sizes. Centrophorus
atromarginatus has 1-2 pups per litter, though usually one pup, and reproductive periodicity is unknown but could
be 2-3 years based on other Centrophorus species (Kyne and Simpfendorfer 2007, White et al. 2017b). Males
mature at 56 cm total length (TL) and females mature at 75 cm TL with size-at-birth ~28-36 cm TL (Ebert et al.
2021a). Age parameters are unknown but are inferred to be similar to C. granulosus, resulting in a long generation
length of 28 years.

Centrophorus granulosus has litter sizes of 4—11, but mostly 4—6 pups with a two-year reproductive cycle (Guallart
and Vicent 2001, White et al. 2013, Cotton et al. 2015, Ebert et al. 2021a). Pregnant C. granulosus females
segregate from the rest of the population and inhabit shallower and/or warmer waters (Cotton 2010, Moura et al.
2014). This increases the potential impact of capture on the population if fisheries operate in areas of pregnant
females. Mature and post-natal females also spatially segregate from the rest of the population and at least two
nursery areas are suspected off the West African coast, i.e., Namibia and Mauritania (Moura et al. 2014).
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Centrophorus granulosus males mature at 111 cm TL and females mature at 143 cm TL with size-at-birth 30—47 cm
TL (Ebert et al. 2021a). Age-at-maturity is estimated from a congener C. uyato in the Mediterranean as 8.5 years for
males and 16.5 years for females with maximum age estimates of 25 years and 39 years for males and females,
respectively (Guallart 1998). This results in a generation length of 28 years. Growth rates of C. granulosus are very
slow; estimated as k= 0.107 year' and k= 0.096 year' for males and females, respectively (Guallart 1998, Kyne and
Simpfendorfer 2007). Centrophorus granulosus has a very low intrinsic rebound potential of 0.0161 year' (4 pups;
C. Simpfendorfer pers. comm. 2024) which means it would take 43 years for the population to double in the absence
of fishing pressure, and thus, has very limited ability to withstand high levels of exploitation and is very slow to
recover from overexploitation (Simpfendorfer and Kyne 2009).

Centrophoridae (gulper sharks) are typical deepwater sharks and are among the least productive of all sharks and
rays (Kyne and Simpfendorfer 2007). They all mature late, have small litters, and have long gestation periods which
all lead to very limited biological productivity (Forrest and Walters 2009, Dulvy and Forrest 2010, Daley et al. 2019,
Ebert et al. 20213, Finucci et al. 2024b). This makes gulper shark populations highly susceptible to overfishing with
recovery from overexploitation extremely slow. For example, it would take 86 years for the previously overfished C.
harrissoni in Australia to recover to just 25% of its original population size in marine reserves that prohibit fishing
(AFMA 2022, CITES 2024). Some species, e.g., Deania calceus and D. profundorum, form schools or large
aggregations, a behaviour that increases susceptibility to large numbers of individuals being captured in a short time-
frame (Finucci et al. 2018, Ebert et al. 2021a).

3.4 Morphological characteristics

Many deepwater sharks, including gulper sharks, are distinguished from other sharks by the lack of an anal fin.
Gulper sharks are differentiated from other deepwater sharks by their teeth (upper teeth relatively broad and blade-
like and lower teeth low, wide and blade-like) (Ebert et al. 2021a). All gulper sharks have large green or yellowish
eyes and two dorsal fins with grooved fin spines. They are small to moderately large with cylindrical or slightly
compressed bodies. They lack ridges, precaudal pits and caudal keels. They have five gill slits before the pectoral
fins, large spiracles behind the eyes, and no nictitating eyelids. Their snout is broad, flattened, and lacks barbels.
They have a strongly asymmetrical caudal fin with a subterminal notch. Their dermal denticles are close-set, and
their body colour ranges from greyish to blackish brown without distinct markings or luminescent organs (Carpenter,
2002). Centrophorus species have a moderate-sized snout, angular or greatly lengthened pectoral fin free rear tips,
and tough and relatively smooth skin compared to Deania species that have a very long snout and rougher skin
(White et al. 2013, Ebert et al. 2021a).

It is very difficult to visually distinguish species within Centrophorus as the overall morphological changes between
a juvenile and adult gulper shark species are often greater than the differences between species (White et al. 2013,
2017a, 2022; Ebert et al. 2021a; Marrero et al. 2023). The gulper sharks are one of the most taxonomically confusing
and complex shark families with major identification problems. A recent taxonomic revision reduced the number of
species; some species were previously distinguished based on their dermal denticles that have now been found to
change with size rather than being indicative of separate species (White et al. 2013, Ebert et al. 2021a, Marrero et
al. 2023). Genetic tools are available to identify the separate gulper shark species (See Section 9).

Centrophorus atromarginatus is a relatively small shark, reaching a maximum size of 99 cm TL (Weigmann 2016).
It has smooth grey or grey-brown skin with dusky fins, dark fin tips (juveniles only), a fairly long thick snout, pectoral
fin rear tips elongate, second dorsal fin only slightly smaller than first, and dorsal fin spines moderately long and
slender (White et al. 2017b, Ebert et al. 2021a).

Centrophorus granulosus is a small-medium sized shark, reaching a maximum size of 176 cm TL (Weigmann 2016).
Its skin and body colour is similar to that of C. atromarginatus but can be more brownish and it has similar fin colours.
Compared to C. atromarginatus, its snout is a bit shorter, the dorsal fins more similar in height, and the dorsal fin
spines are shorter and more robust (White et al. 2013, 2017a; Ebert et al. 2021a).

3.5 Role of the species in its ecosystem

The diet of C. atromarginatus includes small bony fishes and shrimps while that of C. granulosus is mainly small
sharks, bony fishes, cephalopods, and crustaceans (Megalofonou and Chatzispyrou 2006, White et al. 2017b, Ebert
et al. 2021a, Martin and Mallefet 2023). Deepwater sharks’ role in the deepwater ecosystem has not been clearly
defined, although they are suspected to play an important role based on a number of factors. Their high trophic level
(predators), a relatively large body size for the deepwater habitat, and the wide-ranging nature of some species
means their role may include: vertical transfer of nutrients from the surface to deepwater through feeding on
mesophotic fishes and crustaceans, horizontal nutrient transfer through foraging, can be important prey items for
other deepwater species, and fear and dominance on demersal fish assemblages (Heupel et al. 2014, Jackson et
al. 2021, Finucci et al. 2024b). As top predators, sharks adaptive foraging may also assist with ecosystem stability
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in environments impacted by fishing (Dunn et al. 2013). That is, as these species have broad diets and the ability to
switch between diverse prey, when an area is fished, they are able to switch prey if other normal prey are not
available. This means that the system retains a level of predation that helps keep it stable, but the sharks are also
able to survive because they do not have a narrow selective diet. Improved management, if this proposal is adopted,
would occur through ensuring all traded individuals were from sustainable and legal sources, and would ensure that
these gulper sharks are able to continue to contribute to the integrity of deepwater ecosystems.

4. Status and trends

4.1 Habitat trends

Fisheries are increasingly moving into deeper waters as coastal fisheries decline in response to greater fishing
pressure (Norse et al. 2012, Watson and Morato 2013, Victorero et al. 2018). This is a direct threat to populations of
the two species and other gulper sharks, as overfishing is the primary threat to these species. It also is a threat to
deepwater habitats, particularly from demersal trawl gear that can detrimentally impact seafloor habitats and that
may also reduce areas of habitat refuge from fishing pressure for some gulper sharks. For example, within C.
granulosus range, in the Seychelles, there has been a general expansion of fisheries into deeper waters and in
Taiwan, Province of China, where C. atromarginatus also occurs, over the past 30 years, the deepwater trawl fishery
has moved to deeper waters (Finucci et al. 2024a, Rigby et al. 2024a).

Resource extraction in deepwater habitats, for example mining for polymetallic nodules, poses considerable potential
risk to the two species and other gulper sharks through the disturbance to their habitat (Heffernan 2023). In addition,
marine debris, such as plastics and ghost nets, pose threats to the two species and other gulper sharks due to the
risk of entanglement, ingestion, bioaccumulation, and degradation of habitat (Woodall et al. 2014, Amon et al. 2020).
Climate change impacts in the deepwater habitat are beginning to be understood and have been shown to influence
the distributions of deepwater sharks and skates in European waters with their suitable habitat shifting spatially and
to deeper waters (Sguotti et al. 2016, Coulon et al. 2024). All of these habitat pressures will likely lead to further
population declines in these two species and other gulper sharks, without improved management. While these
threats need to be addressed and managed, a global analysis of threats to deepwater sharks found these habitat
threats to be secondary compared to overfishing (Finucci et al. 2024b).

4.2 Population size

There is no information on population size for the two species or any of the gulper sharks. Population abundance
trends are detailed in Section 4.4.

4.3 Population structure

Population structure for the two species is unknown. Genetic population structure has been studied for only one
gulper shark species, C. squamosus which occurs in the Atlantic, Indian, and Southwest Pacific Oceans
(Verissimo et al. 2012). This study found the species to be a single global population, however, there was evidence
of limited female dispersal, and it may engage in site philopatry (Verissimo et al. 2012).

4.4 Population trends

Population declines of >80% for C. atromarginatus and C. granulosus are reported in all parts of their ranges and in
all oceans. Centrophorus atromarginatus is targeted in nearly all of its restricted range leading to a global Critically
Endangered status, that is, global decline >80% (Rigby et al. 2024). Centrophorus granulosus also has been heavily
targeted and retained from bycatch in much of its range with dramatic and rapid declines but has some refuge at
depths beyond the reach of fishing gear and was assessed as globally Endangered, i.e., global decline of 50-80%
(Finucci et al. 2024a). Extremely rapid population declines have occurred when these species and other gulper
sharks are targeted in mostly intensive and unmanaged deepwater fisheries. This has caused ‘commercial extinction’
and fishers move onto new fishing grounds, repeating the dramatic depletions (e.g., Flores 2004, Ali 2015).

Taxonomic uncertainty and identification issues have led to some confusion over the species-specific distribution of
gulper sharks, often leading to this group reported under a generic category in catch and landings data
(i.e., Centrophorus spp.). In some population trend studies, scientists have identified the species whereas other
studies only report Centrophorus spp. Population trend studies that specifically identify Centrophorus atromarginatus
and C. granulosus are summarised in Table 2 with more detailed information in the text following the table. If other
species were identified they are also included along with additional ‘possible’ Centrophoridae species that occur
within the range of the fisheries and could also have been caught. Population trend studies are also included where
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only Centrophorus spp. was reported but possibly include C. atromarginatus and C. granulosus based on range.
Additional ‘possible’ species that occur within the range of the fisheries were added.

Table 2: Population declines for Centrophorus atromarginatus and Centrophorus granulosus. The decline includes
historic rate of decline (3 generation lengths (3GL)) where the recent rate of decline is <70%. Multiple species are
included in the species column because not all studies report species. The lead species are in bold and if specifically
identified are at the beginning of the list, with other ‘possible’ species added that occur within the fisheries range.
Where only Centrophorus spp. is reported but in the lead species range, the ‘possible’ lead species is noted, along
with other ‘possible’ species within the fisheries range. Source references for the declines are cited in the text
following the table.

Decline Time Period Species

Indo-Pacific Ocean

47% (4 years), | East Nusa Tenggara, | 4 years (2011-2014) | C. granulosus, C. squamosus.

>99% (83 years) Indonesia and 83 years (3GL*) Possible C. atromarginatus, C.
isodon, C. longipinnis, C.
moluccensis.

88% Lombok, Indonesia 3 years (2016-2018) Centrophorus spp. Possible C.

atromarginatus, C. granulosus,
C. isodon, C. Iongipinnis, C.
moluccensis, C. squamosus.

Pacific Ocean

>80% Taiwan, Province of | 22 years (1988—2009) | C. atromarginatus
China

88% Taiwan, Province of | 41 years (1975-2015) | Centrophorus spp. Possible C.
China granulosus, C. isodon, C.

longipinnis, C. moluccensis, C.
squamosus, C. uyato, D. calceus.

87% Philippines 14 years (1980-1993) | Centrophorus spp. Possible C.
granulosus, C. jsodon, C.
longipinnis, C. moluccensis, C.
squamosus.

99% Japan 64 years (1950-2014) | Centrophorus spp. includes C.

atromarginatus. Possible C.
granulosus, C. moluccensis, C.
squamosus, C. tessellatus, C.
uyato, and D. calceus.

Indian Ocean

97% Maldives 21 years (1982-2002) | Centrophorus spp. includes C.
granulosus, C.  squamosus.
Possible C. tessellatus.

66% (4 years), | Cochin, Indian 4 years (2008-2011) | Centrophorus spp. includes C.

>99% (83 years) and 83 years (3GL) atromarginatus.  Possible C.
granulosus, C. moluccensis, C.
squamosus, C. uyato.

56% (4 vyears), | South Andaman | 4 years (1998-1992) | C. granulosus. Possible C.

>99% (83 years) Islands and 83 years (3GL) atromarginatus, C. moluccensis.

93% Sri Lanka 40 years (1980-2019) | Centrophorus spp. Possible C.

atromarginatus, C. granulosus,
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C. isodon, C. moluccensis, C.
squamosus, C. uyato.

Atlantic Ocean

10% (annual rate | Gulf of Mexico 9 vyears (2011-2018) | C. granulosus

of decline 9 years), and 83 years (3 GL)

>80% (83 years)

86% (10 years), Mauritania 10 years (1992-2001) | C. granulosus, C. squamosus, D.

> 99% (83 years) and 83 years (3 GL) calceus, D. profundorum. Possible

C. lesliei, C. uyato.

96% Portugal 13 years (1996-2009) | C. granulosus
High Seas

93% SIOFA (Southern 7 years (2015-2022) C. granulosus. Possible C.
Indian Ocean Fisheries squamosus, D. calceus, D.
Agreement) profundorum.

* Generation length in all instances was calculated from female median age at maturity (Amat) and maximum age (Amax) as
GL = ((Amax — Amat)z) + Amat where z=0.5 as defined in Red List Guidelines (IUCN Standards and Petitions Committee 2022)

Indo-Pacific Ocean

Across Indonesia, gulper sharks are targeted in demersal deepwater longline fisheries (White and Dharmadi 2010).
Data from one of these targeted demersal longline fisheries for gulper sharks landed in Tenau, East Nusa Tenggara,
documented a decline in catch-per-unit-effort (CPUE) from 146 kg/trip to 77 kg/trip between 2011-2014. This is a
rapid 47% decline and equates to an estimated >99% population decline over three generation lengths (83 years)
of C. granulosus which was found to account for 15-20% of Centrophorus spp. catch (Samusamu and Dharmadi
2017). Centrophorus squamosus was also identified and accounted for 10—13% of Centrophorus catch (Samusamu
and Dharmadi 2017). Based on the range of other gulper sharks in the area, the fisheries catch could possibly
include C. atromarginatus, C. isodon, C. longipinnis, and C. moluccensis.

In addition, the total catch of dogfishes, a mixed category for more than 10 species (Centrophoridae, including C.
atromarginatus and C. granulosus, and Squalidae), reported to the Indonesian National Shark Data Collection
program decreased from 14,472 t to 4,820 t between 2006—2016 (DGCF 2017). This equates to a >80% population
decline over three generation lengths (~83 years) of C. granulosus.

In Lombok, Indonesia the estimated CPUE for Centrophorus spp. declined dramatically by 88% between 2016—2018
and then remained at the 2018 level in 2019 (Rigby et al. 2020). The exact fishing location for the landings in Lombok
is unclear but based on the range of other Centrophoridae in the region, the catch could possibly include C.
atromarginatus, C. granulosus, C. isodon, C. longipinnis, C. moluccensis, and C. squamosus.

Pacific Ocean

A population decline of >80% in C. atromarginatus is inferred in Taiwan, Province of China where the species was
relatively common in landings in the late 1980s but was rare by the 2000s and has not been seen since 2009 (Rigby
et al. 2024). Although landings data are not a direct measure of abundance, these can be used to infer population
reduction where landings have decreased while fishing effort has remained stable or increased. Fishing effort has
increased in Taiwan, Province of China, since 2000, and thus, infers the >80% population reduction.

In Taiwan, Province of China, besides C. atromarginatus, there is no species-specific data though landings data are
available on all combined shark species (shelf and deepwater species) from fisheries within the Taiwan, Province of
China Exclusive Economic Zone (EEZ). These show declines of 88% from 1975-2015, that is, from 32,400 t to 4,023
t (Liao et al. 2019, Rigby et al. 2024). Both industrial and artisanal fishing efforts have increased substantially since
1975. This infers an 88% decline over that period in C. granulosus, and although not species-specific, is informative
for suspecting the possible levels of decline of this species in Taiwan, Province of China Based on the range of other
Centrophoridae in Taiwan, Province of China, the fisheries landings could possibly include C. isodon, C. longipinnis,
C. moluccensis, C. squamosus, C. uyato, and D. calceus.

CoP20 Prop. XXX -p. 9



In the Philippines, Centrophorus spp. were first targeted in the 1960s for their liver oil with the fishery expanding
nationwide from lloilo (Flores 2004). The liver oil was exported to Japan, HongKong SAR and Mainland China, and
the United States of America. In many areas of the Philippines, the target fishery was highly profitable upon
commencement but without any effective management, usually collapsed after 10 years (Flores 2004). Annual
exports of shark liver oil from the Philippines peaked at 336 t in 1980 and declined to 45 t in 1993 which is an 87%
decline (BFAR 2017). These export quantities and periods are different to those reported to FAO (2024) but they
also follow a similar fishery trend of dramatic declines with exports for 3—7 years in a row each decade (see Section
6.2). In addition, dogshark landings declined from 418 t to 190 t from 1980-2002 which is a 48% decline (BFAR
2009). Based on the range of Centrophorus spp. in the Philippines, the catches of species used for liver oil could
possibly include C. granulosus, C. isodon, C. longipinnis, C. moluccensis, and C. squamosus.

In Japan, C. atromarginatus was targeted for its liver oil in Suruga Bay, Honshu with deepwater gillnets; however,
there is no species-specific catch data available (McCormack and White 2009), and while it is uncertain if it is still
targeted it is still retained when caught as bycatch (Nakajima et al. 2022). Reconstructed catches of sharks, rays,
and skates based on landings data are available between 1950-2014 for the Exclusive Economic Zone (EEZ) and
show declines of 99% from 1,300 t to 14 t annually (Zeller and Pauly 2016). Some of the catch decline may be due
to reduced fishing effort but the level of decline is much greater than the decline in fishing effort which infers there
has been an actual decline in the abundance of sharks, rays, and skates in the Japan EEZ. This represents a 99%
decline when scaled to three generation lengths (83 years) of C. atromarginatus and C. granulosus, and although
not species-specific, is informative for estimating the possible levels of reduction of these species in Japan. Based
on the range of other Centrophoridae in the region that may have also been caught, such declines could possibly
have also occurred for C. moluccensis, C. squamosus, C. tessellatus, C. uyato, and D. calceus.

Indian Ocean

In the Maldives, the Centrophorus spp. stocks collapsed in the early 2000s due to targeted fishing for their liver oil
after only about 20 years of exploitation (Anderson and Ahmed 1993, Ali 2015). A 97% population reduction in
Centrophorus spp. was estimated in the fishery targeting gulper sharks for their liver oil that was exported to Japan
(Kyne and Simpfendorfer 2007). The fishery commenced in 1980 and was closed entirely by 2006 due to stock
collapse from overfishing that likely occurred soon after 1992 (Anderson and Ahmed 1993, Ali 2015, MRC 2008).
The species composition remains unresolved, but three species were identified in 1998 as C. granulosus, C.
squamosus, and C. tessellatus, with C. granulosus the most common species taken in the fishery (Adam et al. 1998,
MRC 2008). There were no catch time series but export data for shark liver oil was recorded, and exports peaked in
1982 at 87,400 litres and were ~2,000 litres by 2003 towards the end of the fishery (Figure 3). These data can be
used to track the rapid growth and steep decline in the fishery and infer the 97% Centrophorus spp. population
decline from 1982-2003 (Kyne and Simpfendorfer 2007, Finucci et al. 2024b). Since 2010, there has been no shark
fishing in the Maldives. No other Centrophoridae species are reported from the Maldives.
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Figure 3. Gulper shark (Centrophorus spp.) liver oil exports quantity and value from the Maldives from 1980 to 2006.
Source: MRC 2008.
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At Cochin, southwestern India, Centrophorus spp. stocks are also suspected to have collapsed due to the rapid
development of targeted fishing for their liver oil. A >99% population decline in Centrophorus spp. over three
generation lengths (83 years) is estimated based on dramatic declines in landings of Centrophorus spp. for their
liver oil. The fishery commenced in 2002 due to demand from pharmaceutical companies and other countries for the
shark liver oil, peaked in 2007 then declined until 2011 after which the fishery virtually ceased due to very few catches
and small sizes of the sharks caught, though landings still continued. Centrophorus spp. landings declined from 114
t to 39 t between 2008-2011 with 66% landings decline in just four years equating to >99% decline over three
generation lengths (83 years) of C. atromarginatus (Akhilesh et al. 2011, Akhilesh and Ganga 2013, Finucci et al.
2024c, Rigby et al. 2024). The species composition was mostly unknown, although C. atromarginatus was reported
(Akhilesh and Ganga 2013). Based on the range of other Centrophoridae off southwestern India that may have also
been targeted, such levels of declines could possibly also have occurred for C. granulosus, C. moluccensis, C.
squamosus, and C. uyato.

Off the South Andaman Islands, India, a 56% reduction in mean CPUE of C. granulosus over just 4 years from 1988—
1992 was estimated in a small-scale fishery targeting the species for its liver oil ; the CPUE peaked at 112 kg/trip in
mid-1988 and was 49 kg/trip by early 1992 (Soundararajan and Roy 2004). This CPUE was reported for C.
granulosus combined with the other main species caught, that is, Shortnose Spurdog (Squalus megalops). This
infers a >99% population decline over three generation lengths (83 years) of C. granulosus. Based on the range of
other Centrophoridae off the Andaman Islands, such levels of declines could possibly also have occurred for C.
atromarginatus and C. moluccensis that may have also been targeted.

In Sri Lanka, a 93% reduction in effort has been observed in a targeted gulper shark fishery at Valaichchenai from
1980—-2019. Over that period, the number of vessels reduced from 30 to two (Finucci et al. 2024a). The rationale for
this reduction in fleet is claimed to be self-regulation of the fishery, although lack of long-term economic and biological
viability of the fishery is also suspected (Finucci et al. 2024a). This level of effort reduction is used as a proxy to
suspect a similar 93% population decline in Centrophorus spp. The species composition of the target fishery is
unknown but based on range, could possibly include C. atromarginatus, C. granulosus, C. isodon, C. moluccensis,
C. squamosus, and C. uyato.

Atlantic Ocean

In the Gulf of Mexico, a >80% estimated population decline in C. granulosus occurred over three generation lengths
(83 years). This decline was extrapolated from CPUE data between 2011-2018 that had an annual rate of decline
of 10% (Finucci et al. 2024a).

Off Mauritania, landings of the most reported squalid sharks in the Spanish deepwater hake fishery, including the
identified C. granulosus, C. squamosus, D. calceus, and D. profundorum, are estimated to have declined from 158
tto 22 t from 1992—-2001 (Fernandez et al. 2005). These sharks are bycatch but retained for their liver oil. This is an
86% decline over 10 years and equates to a >99% population reduction over three generation lengths (83 years) of
C. granulosus. The landings of these gulper sharks may be underestimated across this period as only the livers are
retained and recorded in the landings. Causes of these declines have been attributed to changes in the fishing fleet,
economics, and likely over-exploitation of both the target species and bycatch by this fleet and other fishing fleets
that operate in the same area (Fernandez et al. 2005). Based on the range of other Centrophoridae off Mauritania,
such levels of declines could possibly also have occurred for C. lesliei and C. uyato.

In Portugal, C. granulosus landings, from the Portuguese longline fishery declined from a peak of 400 t in 1996 to
17 tin 2009 (Alves et al. 2020, ICES 2022). This is a 96% decline of C. granulosus in 13 years. Higher landings of
C. granulosus prior to 1993 were apparently due to Portuguese trawlers fishing off North Africa that then ceased
operations when agreements to fish in those waters ended (Alves et al. 2020). In 2010, restrictive management
measures of zero total allowable catch of deepwater sharks were introduced in European Union waters (Alves 2020,
ICES 2022). Some subsequent misreporting of gulper sharks was noted; half of the sharks landed as Tope
(Galeorhinus galeus) were found to be C. squamosus or Portuguese dogfish (Centroscymnus coelolepis) (ICES
2020). Based on the range of other Centrophorus spp. in the Northeast Atlantic that may have also been caught,
such declines may also have occurred for C. squamosus and C. uyato.

Overall, gulper shark declines are not only due to unmanaged large-scale industrial fishing; rapid declines in catches
have also occurred in unregulated small-scale fisheries. Records of new species of deepwater sharks are emerging
in artisanal fisheries across the Indo-Pacific, providing a warning alert that these fisheries may be fishing in previously
unfished areas, are reaching greater depths, or are retaining previously discarded catch (e.g., White et al. 2017b).
However, quantitative data from these small-scale Indo-Pacific fisheries is lacking.

High Seas
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Of the two lead species, only C. granulosus is publicly reported from High Seas catches in the Southern Indian
Ocean Fisheries Agreement area. In the North-east Atlantic Fisheries Commission (NEAFC), landings of one
individual C. granulosus was reported in each of 2019 and 2020, during the period when there was a restrictive
deepwater shark bycatch allowance (Thompson 2023). The range of the two Centrophorus species also
encompasses a number of other deepwater Regional Fisheries Management Organisations although no catch data
seems to be publicly available (Thompson 2023).

Southern Indian Ocean Fisheries Agreement (SIOFA)

Some catch data from the European Union fleet operating in the SIOFA region is publicly available (SIOFA 2024a).
Centrophorus granulosus and Deania calceus were reported as two of the top eight most fished species (of all
teleosts and sharks, rays, chimaeras) from 2001-2023. Reported C. granulosus annual retained catch was 106.1
tonnes (t) in 2008, peaked at 133.7 t in 2015, and rapidly declined to 2.3 t by 2020. A further 9.2 t was reported in
2022, and no catch was reported in 2021 or 2023 (SIOFA 2024a). This is a 93% decline in 7 years; the standardized
catch-per-unit-effort data is not publicly available. There was no reported discarded catch (SIOFA 2024a). Gillnet
fisheries ceased in the SIOFA Convention area in 2015, however prior to that, catches of C. granulosus by targeted
gillnet fishing during 2013—-2015 declined by 77% from 128 t to 30 t (Georgeson et al. 2020). An ecological risk
assessment framework for deepwater sharks in the SIOFA area found C. granulosus to have extreme vulnerability
across all SIOFA fisheries (Georgeson et al. 2020). Based on the range of other gulper sharks in the area, the
fisheries catch could possibly include C. squamosus, D. calceus, D. profundorum.

4.5 Geographic trends

See section 4.4
5. Threats

The main threat to C. atromarginatus and C. granulosus is unregulated and unmonitored deepwater industrial and
artisanal target and bycatch fisheries where international demand for their high value liver oil drives targeting and
bycatch retention. Centrophorus species have the highest value shark liver oil of all sharks, yet their conservative
life histories make them particularly susceptible to overexploitation from even low levels of unmanaged fishing
pressure. Fisheries have collapsed over relatively short periods of time due to the depletion of stocks (<20 years).
Centrophorus atromarginatus faces an extremely high risk of extinction (Critically Endangered) and C. granulosus
(Endangered) a very high risk of extinction due to overexploitation. The gulper shark family is one of the top ten most
threatened families of sharks and rays, ranked 8", and is the most threatened of all deepwater shark families with
73% of all gulper shark species assessed at high to extremely high risk of extinction as a result of overfishing (Table
S4 Dulvy et al. 2021, Finucci et al. 2024b).

The two species, C. atromarginatus and C. granulosus are caught in mainly trawl, longline, gilinet, and demersal
hook-and-line fisheries and targeted liver oil fisheries for them have occurred in at least Japan, Indonesia, Maldives,
India, and Sri Lanka (see Section 4.4). Some of these fisheries are ongoing, such as in Indonesia and the Andaman
Islands, India with others emerging (Fahmi and Sentosa 2017, Tyajbi et al. 2020, 2022; Francis 2022, Kizhakudan
etal. 2024). There is also a fishery targeting deepwater sharks for their liver oil in Morocco where the longline vessels
target them and the trawlers retain them when caught as bycatch (Nafia et al. 2023); this likely includes C.
granulosus. Target fisheries for the other gulper shark species have taken place in the Northeast and Central Atlantic,
Mozambique, Australia and the Southwest Pacific (see Section 9) (Finucci et al. 2024b). The two species and the
other gulper sharks are taken incidentally across numerous fisheries that occur within their spatial and depth ranges
and are often retained, unless regulations prohibit retention. They are also targeted and retained from bycatch in
deepwater high seas fisheries, e.g., in the Southern Indian Ocean (SIOFA) and South Pacific Ocean (in the South
Pacific Regional Fisheries Management Organisation Convention area) (Georgeson et al. 2020). Distant water
fishing nations and/or flagged vessels, such as the European Union, operate in these Convention areas and catch
and retain these species.

Additional threats to these species include deep-sea mining, marine pollution, and climate change which are
discussed in Section 4.1. A global analysis of threats to deepwater sharks found these threats were currently
relatively minor compared to overfishing (Finucci et al. 2024b).

6. Utilisation and trade

Overview
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The liver oil from gulper sharks, including C. atromarginatus and C. granulosus, is the primary product used from
the species and due to its high international value is the main driver of their harvest and retention when caught as
bycatch in fisheries (Akhilesh et al. 2011, Kizhakudan et al. 2024, Finucci et al. 2024b). Livers from all species of
shark contain squalene, a natural organic compound, that helps maintain buoyancy. While both coastal and
deepwater sharks are used for their liver oil, deepwater sharks have very large livers that can account for up to 30%
of their body weight (Peyronel et al. 1984, Anderson and Ahmed 1993). Their squalene content is also higher making
them preferred for shark liver oil over coastal species (Anderson and Ahmed 1993, Daley et al. 2002). The liver oil
of gulper sharks contains the highest percentage of squalene of any shark family, for example, the percentages are:
C. moluccensis 82%, C. uyato 89%, C. squamosus 70-94%, and D. calceus 70%. Liver oil of gulper sharks is
considered the most valuable of shark liver oils (Peyronel et al. 1984, Bakes and Nichols 1995, Wetherbee et al.
2000, Priede et al. 2020, Francis 2022). The family of gulper sharks represents just over one-quarter (26%) of all
deepwater shark species known to be used for the liver oil although they are the most threatened deepwater shark
family (Finucci et al. 2024b); other species traded are mentioned in Section 9. All species of gulper sharks, except
one (C. seychellorum), have been identified in the shark liver oil trade or inferred to be traded based on their range
and interactions with fisheries that have reported traded species generically, e.g., Centrophorus species (Finucci et
al. 2024b).

Shark liver oil is the most widely used shark product after shark fins and meat. For example, in India, shark liver oil
exports are twice as valuable as exports of shark meat (Dent and Clarke 2015). Shark liver oil, alongside shark fins,
is the most valuable international shark product (Chabrol 2012). The global demand for shark liver oil was estimated
at 2,000-2,200 tonnes in 2012 and by 2016, the global production of squalene (from all sources) was >5,900 tonnes,
according to the Global Market Insight statistics with 50-55% of that production sourced from animal squalene
(Chabrol 2012, Lozano-Grande et al. 2018, Markets and Markets 2020). For many local communities, gulper shark
liver oil is an important marine resource (Flores 2004, White and Dharmadi 2010, Akhilesh et al. 2011). The liver oil
may be processed locally or exported overseas for processing (e.g., France, Dubai) prior to being widely traded
internationally (Finucci et al. 20244, c; Rigby et al. 2024, Tyabiji et al. 2022, Muttaqin et al. 2024). The uses of shark
liver oil are wide, varied and increasing in diversity; it is used in cosmetics (e.g., sunscreens, facial oil, lipsticks),
pharmaceuticals (e.g., vaccine adjuvants, anti-ageing and omega-3 supplements), and industrial applications (e.g.,
biofuels, machine oil, boat maintenance, tanning and textile industries) (Bakes and Nichols 1995, Cardefiosa et al.
2017, Vasconcellos et al. 2018, Ebert et al. 2021a, Mendes et al. 2022, Fisher et al. 2023a). It is estimated that most
of the global squalene production is used for the cosmetics industry (65%), followed by the pharmaceuticals industry
(20%), food (10%) and other applications (5%) (Nicholson 2022). Although shark liver oil has been internationally
traded for decades, little is known of the shark liver oil trade (Dent and Clarke 2015).

Synthetic and plant-based squalene

Despite the availability of synthetic and plant-based squalene products for a wide range of uses, including vaccine
adjuvants (which use relatively small volumes) (Chabrol 2012, Lozano-Grande et al. 2018, Fisher et al. 2023a,b),
squalene from shark livers is still in high demand. This may be due to a number of reasons including: plant-based
alternatives have lower concentrations of squalene and as such are more expensive, a preference for the ‘natural
product’, and synthetic yields are insufficient to meet global demand (Chabrol 2012, Ducos et al. 2015, Lozano-
Grande et al. 2018, Nicholson 2022, Yeomans 2024). A number of laboratories have developed patents for synthetic
squalene production including Amyris Biotechnologies, Arista Industries Inc., and Nucelis LLC. (Lozano-Grande et
al. 2018). Oceana led a campaign in 2008 to encourage the cosmetics industry to stop using shark liver oil as it is
mainly sourced from threatened deepwater sharks. Some brands (Unilever- Ponds and Dove and L’'Oreal) have
removed shark squalene from their cosmetics brands and by 2010, much of the European Union had moved to using
only plant-based squalene and some United States cosmetics brands are also moving to plant-based squalene
(Chabrol 2012, Yeoman 2024). Other companies that have announced the end to using shark squalene or already
had a policy against using it, include: Beiersdorf, Biossance, Boots, Clarins, Henkel, La Mer (an Estée Lauder brand),
LVMH, Sisley and Topicrem (Oceana 2013, Chabrol 2012, Nicholson 2022).

There is clear evidence that trade in C. atromarginatus and C. granulosus and all gulper shark’s liver oil is the major
driver for the retention of these species by fishers, and hence the rapid population declines reported. As such, it is
appropriate that these species be regulated by a CITES Appendix Il listing.

6.1 National utilization

In addition to the main use of the species for their liver oil, Centrophorus atromarginatus and C. granulosus are also
used for their meat and fins. The meat is sold fresh, dried, and salted and generally sold in local domestic markets
(Finucci et al. 20243, c; Rigby et al. 2024). It is popular in some countries, such as Australia, for the boneless flakes,
and is commonly used domestically for fish and chips (AFMA 2024). In some regions, for e.g., Europe, the meat is
highly valued (Ebert et al. 2021a) and may be traded internationally. Individuals too small for human consumption
are likely used locally in fish meal production (Rigby et al. 2024). Byproducts from gulper shark liver oil production
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may also be used in fish meal and in poultry feed (Finucci et al. 2024a, Muttaqin et al. 2024). Gulper shark fins are
of low value but have been reported in the international fin trade in low quantities, i.e., accounting for up to 0.4% of
fin samples in HongKong SAR, China (Jaiteh et al. 2016, Fields et al. 2018, Cardefiosa et al. 2020).

6.2 Leqgal trade

The global volumes of shark liver oil processed production reported to FAO for 1976-2020 were from five countries.
In order of decreasing total production for the period these were: Senegal, Taiwan, Province of China, Japan,
Republic of Korea, Maldives, and Uruguay (FAO 2024). The periods of production markedly varied among these
countries, for example, most of Senegalese production has been in the last decade, whereas most of Taiwan
Province of China and Japan’s production was in the first decade, while the Maldives production mirrored that of the
fishery; commencing in 1980 and declining rapidly after 1991 until production ceased after 2006 (MRC 2008, FAO
2024). These countries' production of liver oil is very likely from deepwater species and based on the information in
Section 4.4, likely to be from gulper sharks. The processed production trends and quantities are quite different from
the global shark liver import and export trade volumes reported to FAO for the same period and thus, they are likely
under-reported, and the export quantities and values are instead detailed. Based on internet searches, other current
shark liver oil providers include Australia, China, France, India, Indonesia, Morocco, New Zealand, Somalia, and
Yemen. Although the shark liver oil trade includes other deepwater and some coastal species, many of the target
fisheries focussed on gulper sharks that have the highest value liver oil and as shown below, the exported quantities
and values follow similar trends over the 45 years of data, and consequently, it can be inferred that these species
are a significant part of these traded quantities.

The export and import quantities are not synchronised but follow the same general trend and volumes. For simplicity,
only export quantities are presented (Figure 3a). These rose rapidly from 1980 to a peak of 992 t in 1985, fluctuated
considerably till the early 1990s after which they remained between ~50-200 t until 2017 when there was no reported
export for two years, and by 2020 the export was 10 t (FAO 2024). Seven countries reported exports during that
period and in order of decreasing total exports were: Portugal, Norway, Philippines, Maldives, Republic of Korea,
Madagascar, and Uruguay. Similar to the processed production, export periods varied markedly among these
countries, for e.g., Portugal had no exports after 1988, while Norway and the Philippines have exported since ~1990s
with Norway exporting most years and Philippines exporting for 3—7 years in a row each decade (Figure 4). This
also illustrates the relatively short periods of exports, particularly when exports were large. There were four countries
that reported imports to FAO which were in order of decreasing total imports for that period: Republic of Korea,
Norway, Philippines, and Portugal with the former two accounting for nearly all the imports (FAO 2024). Re-exports
of shark liver oil were reported to FAO for 1976-2020 (FAO 2024). Other countries that have reported either local
use, import or export of shark liver oil are: Argentina, Australia, Belize, Canada, Chile, France, Germany, India,
Indonesia, Italy, Japan, Kenya, New Zealand, Réunion, Russian Federation, South Africa, Spain, and United States
of America (Dent and Clarke 2015, Kizhakudan et al. 2024). Japan is one of the leading markets for squalene,
accounting for 40% of global demand (in 2010) and Spain was noted as having a central role in the shark liver oil
trade (Chabrol 2012, Nicholson 2022). In 2012, according to fishers, and liver oil and squalene producers, the main
countries producing shark liver oil were the Philippines, Indonesia, India, Australia, New Zealand and (indirectly)
Spain (Chabrol 2012).

The global trade value of exports of shark liver oil from 1976—2020 follows a similar trend to export volumes (Figure
3b). They also peaked in 1985 when they were valued at USD 5 million, fluctuated considerably until the mid-1990s,
after which they remained between ~USD 0.3-0.7 million till 2012 when they rose and peaked in 2015 at USD 2.8
million before declining to USD 0.3 million in 2020 (FAO 2024). The global squalene market is predicted to reach
USD 356 million by 2032 based on significant increase in demand by the pharmaceutical industry whose research
and development activities have diversified squalene uses (Polaris 2024).

These production and export and import quantities and values indicate the shark liver oil trade peaked in the mid-
1980s till the early 1990s, with production and international trade ongoing since and even peaking again (albeit
smaller) in 2015. This highlights the need to regulate the international ongoing trade to bring an end to the
unsustainable fisheries of C. atromarginatus, C. granulosus, and the other gulper shark species.
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Figure 3. Global trade shark liver oil, a. export quantities and b. export value (FAO 2024).
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Figure 4: Global trade shark liver oil export quantities by country (FAO 2024).

6.3 Parts and derivatives in trade

The products traded (shark liver oil extracted from their livers, and meat and fins) and the main internationally trading
countries are described above. There are no specific commodity codes for species-specific shark liver oil, though
the FAO uses general commodity codes and the International Standard Statistical Classification of Fisheries
Commodities for ‘shark liver oil’, ‘shark oil’, ‘sharks, rays, chimaeras, liver oil’, and ‘sharks, rays, chimaeras, oil' (FAO
2024). The internationally traded gulper shark meat has no specific commodity code, rather there are various generic
‘sharks, rays, chimaeras etc.’ meat categories (e.g., minced, dried, salted). Similarly, internationally traded gulper
shark fins have no specific commodity code but are likely included under generic ‘shark fin’ codes.

6.4 lllegal trade

The scarcity of species-specific legislation and management measures in place for C. atromarginatus and C.
granulosus throughout their range means nearly all trade in the species is legal in nature. There are some range
States that have gulper shark management measures, e.g., Australia (Section 7 and 8), where there is the potential
for illegal trade, though as far as can be ascertained, it has not been reported. The extent of illegal, unreported, and
unregulated fishing capturing gulper sharks in Areas Beyond National Jurisdiction (ABNJ) areas is unknown.

6.5 Actual or potential trade impacts

International demand for high quality and high value shark liver oil drives much of the unsustainable targeting and
bycatch retention of C. atromarginatus and C. granulosus across their ranges, and consequential depletion of stocks.
Despite synthetic and plant-based alternative squalene sources, shark derived squalene is still the preferred source
(e.g., Fisher et al. 2023a).
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Regulation of international trade through an Appendix Il listing for these species is necessary to ensure that their
populations do not decline globally to the point where they require listing on Appendix |. By ensuring that the trade
in their liver oil is sustainable and legally sourced, these species will receive the management they need across their
range to ensure they are not driven further towards extinction.

In addition, the listing of all gulper sharks in Appendix Il as lookalikes alongside these two species will reduce the
opportunity for illegal trade in these two species to occur, labelled as non-listed gulper sharks.

7. Legal instruments

7.1 National

As far as can be ascertained, there is no national legislation specific to C. atromarginatus or C. granulosus.

In Australia, C. harrissoni and C. uyato are listed as Conservation Dependent under the Environment Protection
and Biodiversity Conservation Act 1999 (AFMA 2022). To halt their decline and support recovery, the species are
strictly managed and monitored, including through a network of spatial closures, zero retention, move-on
provisions, and handling practices (AFMA 2022, CITES 2024).

7.2 International

Deepwater shark fisheries and trade in ABNJ are mostly unregulated, except for in the Northeast Atlantic and to a
lesser extent in the southern Indian and Pacific Oceans where concerns about deepwater shark status have led to
some fisheries measures.

There are no species-specific international measures for C. atromarginatus.

Centrophorus granulosus was included in 2008 on the OSPAR (Northeast Atlantic) List of threatened and/or declining
species and habitats (OSPAR Agreement 2008-06). Inclusion on this list was to guide the OSPAR Commission in
priority setting for further work on its conservation.

In northeast Atlantic waters, C. granulosus was specifically included in 2013 in the ‘deep-sea shark’ category that
includes ~17 deepwater shark species. A North-east Atlantic Fisheries Commission (NEAFC) Recommendation in
2013 banned directed fishing for these ‘deep-sea shark’ species in European Community and international waters
with no allowances for bycatch (ICES 2022). In 2017 and 2018, a restrictive bycatch allowance (10 t) was trialled,
permitting limited landings of unavoidable catches of deepwater sharks in directed artisanal demersal longline
fisheries for Black Scabbardfish (Aphanopus spp.). This was discontinued after 2020 with a return to a ban on
directed fishing and bycatch retention for ‘deep-sea shark’ species in those fisheries, in European Union and
international waters, and in Northwest African waters of the Fishery Committee for the Eastern Central Atlantic
(CEFAC) (ICES 2022). This legislation is also applicable in the United Kingdom waters and to UK vessels and is
addressed as ‘Retained European Union Law’ (https://www.sharktrust.org/pages/category/fisheries-advisories).

Other general Eastern Atlantic measures relevant to C. granulosus include: since 2005, gillnets are banned at depths
>200 m in Azores, Madeira, and Canary Islands; since 2007, use of gillnets by European Community vessels are
banned at depths >600 m depth, albeit with a provision for maximum bycatch limits of 5% deepwater shark for those
fisheries targeting European Hake (Merluccius merluccius) and monkfish (Lophius spp.) at depths of 200-600 m
(ICES 2022). In European waters, since 2016, demersal trawl fishing is prohibited at depths >800 m (ICES 2022).

In the Southern Ocean, the SIOFA banned gillnets in 2017 (CMM 2016/05) and in 2019, adopted a conservation and
management measure for sharks that banned directed fishing for all deepwater shark species previously targeted
and listed as ‘high risk and of concern’, which includes C. granulosus (Georgeson et al. 2020). However, C.
granulosus, identified as at extremely high risk in the SIOFA area, is still frequently retained from bycatch which
reduces the effectiveness of the target ban to reduce fishing mortality (Georgeson et al. 2020, SIOFA 2023a). In
2023, the CMM was updated and included a catch limit for Portuguese dogfish (Centroscymnus coelolepis) (CMM
12(2023)). There was no bycatch limits set for other species although a deepwater workshop report recommended
C. granulosus (and other high species of concern frequently retained) be managed as a precautionary measure until
further work can determine the sustainable catch (SIOFA 2023a, b). In 2024, the deepwater ecological risk
assessment was updated and progress towards deepwater species stock assessments noted but species-specific
outcomes were not publicly available. The SIOFA Scientific Committee noted that a prohibition on wire trace could
effectively reduce the bycatch of deepwater sharks and recommended further research on trace types in SIOFA be
conducted in 2024 (SIOFA 2024b).

The South East Atlantic Fisheries Organisation (SEAFO) has recommended a ban on targeting of deepwater sharks
(Recommendation 1/2008), but it has not yet been adopted (SEAFO 2024). The South Pacific Regional Fisheries
Management Organisation (SPRFMO) banned gillnets in 2010 (CMM 08-2023) and has a 10-nautical mile move-on
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rule if >250 kg of deepwater sharks is caught (CMM 14 a, d-2022); neither lead Centrophorus species is present in
SPRFMO area but other gulper sharks occur there. There are no gulper sharks in the area of the Convention for the
Conservation of Antarctic Marine Living Resources (CCAMLR). Three other Regional Fisheries Management
Organizations (RFMOs) include the range of one or both lead Centrophorus species, yet have no measures
implemented specific to deepwater sharks, that is for C. granulosus only: Northwest Atlantic Fisheries Organization
(NAFO and Western Central Atlantic Fishery Commission (WECAFC) and for both species: North Pacific Fisheries
Commission (NPFC) (Thompson 2023). In the Mediterranean, C. granulosus is listed on Annex Ill (list of species
whose exploitation is regulated) of the SPA/BD Protocol to the Barcelona Convention. However, this Annex has not
been updated since 2012, and this refers to C. uyato which in the Mediterranean was previously referred to as C.
granulosus (White et al. 2022). The tuna Regional Fisheries Management Organisations longline fisheries may
interact with the two Centrophorus in their upper depth ranges, though the level of interactions is unknown; they
have no measures implemented specific to deepwater sharks.

8. Species management

8.1 Management measures

As far as can be ascertained, there are no national species-specific management measures for C. atromarginatus
or C. granulosus across their range. This has led to significant population declines, as detailed in Section 4.

In Northeast Atlantic waters, C. granulosus range states are required to comply with the NEAFC and CEFAC
regulations (Section 7.2). In addition to these requirements, the region has additional management measures that
are likely to offer some refuge for gulper sharks, including area restrictions by vessel size and gear, gear restrictions
(hook size, maximum number of hooks on longline gear.

In Australia, three species of gulper sharks are strictly managed to halt decline and promote recovery: C. harrissoni,
C moluccensis, and C. uyato (AFMA 2022). Centrophorus granulosus occurs outside the range of the historical
intense fisheries that caused the dramatic declines in the three species. Almost 15 years after strict management of
the three species was implemented, the populations are showing early stages of recovery with increases in
abundance, area occupied, and proportion and range of juveniles (Scoulding et al. 2024). In addition, other gulper
sharks that occur in Australia’s southern waters, i.e., Deania calceus and D. quadrispinosa, are managed and
assessed as part of multi-species deepwater shark stocks and subject to total allowable catches (Patterson et al.
2022).

Despite the known vulnerability of gulper sharks to overexploitation, across most of their range, there is little to no
management in place to encourage sustainable practice or conserve depleted gulper shark populations. This is the
case in all areas, other than the Northeast Atlantic and Australia, where they have been targeted to the point of
significant depletion and ‘economic extinction’. The implementation of a CITES Appendix Il listing will incentivise
management measures, encourage sustainable fisheries, and facilitate protections where needed.

8.2 Population monitoring

There appears to be no monitoring of C. atromarginatus populations and some monitoring for C. granulosus in the
Northeast Atlantic as part of the ongoing requirements of deepwater shark regulations. The International Council for
the Exploration of the Sea (ICES) Working Group on Elasmobranch Fishes (WGEF) provides ongoing assessments
and advice on stock status of deepwater sharks in the ICES area (ICES 2022).

In Australia, C. granulosus catches may be reported as part of general fisheries monitoring and independent fisheries
observer work. The populations of gulper shark species in its southern waters, particularly the three species
mentioned in Section 8.1, are closely monitored.

In New Zealand, C. squamosus and Deania spp. catches are reported as part of general fisheries monitoring and
independent research trawl surveys.

The lack of species-specific catch and effort data and the difficulties in species identification and clear nomenclature

have resulted in difficulties in monitoring the population status to species level. The management priority that a
CITES Appendix Il listing will provide will help prioritise data collection for these species.
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8.3 Control measures

8.3.1 International

There are no controls, monitoring or marking schemes to regulate, trace, or assess the international trade in any
gulper shark species or their products.

8.3.2 Domestic

Across the range of the C. atromarginatus and C. granulosus there are only compliance measures in the Northeast
Atlantic as described in Section 7.2. In Australia, there are significant control measures for three other strictly
managed gulper shark species that are implemented through the Upper-Slope Dogfish Management Strategy
(Section 8.1).

8.4 Captive breeding and artificial propagation

Not applicable

8.5 Habitat conservation

There are very few deepwater marine protected areas (MPAs) across the range of C. atromarginatus and C.
granulosus, and other gulper sharks. Where they do occur, e.g., Japan and Hawaii, their effectiveness for gulper
shark protection is unknown (Sackett et al. 2014, Uehara et al. 2019). There are also at least 10 MPAs in the
Northeast Atlantic ABNJ, however their efficacy is also unknown (Smith and Jabour 2017). In Northeast Atlantic
waters, refuge at depth for C. granulosus and other gulper sharks would be provided by depth prohibitions for trawl
(>800 m) and gillnet (>600 m) gears.

In Australia, a network of MPAs that include zoning and gear restrictions include part of the range of C. granulosus

and would provide some refuge (Parks Australia 2024). Other southern Australian gulper sharks would receive
significant refuge at depth as fishing is prohibited >700 m depth (Patterson et al. 2022).

8.6 Safeguards
Not applicable

9. Information on similar species

The use of the look-alike provisions (listing in accordance with Article Il, paragraph 2(b) of the Convention) is
appropriate because of the morphological similarity between Centrophorus species in the family that makes them
very difficult to visually distinguish (White et al. 2013, 2017, 2022; Ebert et al. 2021a; see Section 3.4). This is also
true for the main product traded, shark liver oil, and for the meat and fins, that can only be delineated with confidence
for all gulper sharks using genetic techniques. Some traders use hand-held refractometers to check squalene
content (e.g., Maldives, Anderson and Ahmed 1993; Batista and Nunes 1992, Nichols et al. 1997). Squalene content
can also be accurately and rapidly determined using Raman Spectroscopy (Hall et al. 2016). Gulper sharks could
be identified from the liver oil due to their high level of squalene. These methods will identify that the liver oil is from
gulper sharks based on the high squalene content, but the refractometers may not be precise enough to separate
species of gulper shark in the liver oil. These identification methods are outlined below and summarised in Annex 2.

Genetic identification of Centrophorus species is possible for C. atromarginatus and C. granulosus, and for C.
moluccensis, C. squamosus, C. longipinnis, C. tessellatus, and C. uyato (Naylor et al. 2012, Ng et al. 2023). In
Australia, genetic methods were used to separate Centrophorus species caught in Australian and Indonesian
commercial fisheries, and to enable catch verification and implementation of an Australian Conservation Dependent
listing under the Environment Protection and Biodiversity Conservation Act 1999 (Daley et al. 2012, AFMA 2022).
Genetic species identification was also undertaken in North Atlantic waters to implement and monitor commercial
fisheries with zero total allowable catch for C. granulosus and C. squamosus (Verissimo et al. 2014). Genetic studies
using short DNA fragments (COIl and 16S) have produced inconsistent species delineation trees as Centrophorus
spp. genomes are relatively conserved. However, with longer DNA fragments and trusted reference genomes
currently available on NCBI GenBank, species delineation of the Centrophorus family using genetic methods is
possible.

Genetic identification of species in shark liver oil products is possible. Shark species were able to be identified in
facial oil, mask, and foam containing squalene and in shark liver oil pills (Cardefiosa et al. 2017, 2019). Work is in
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progress to improve the genetic techniques to enable the identification of species, including multiple species if
present, within the raw and processed shark liver oil and the products.

Gulper sharks have the highest value shark liver oil of all sharks and hence, the traded gulper shark liver oil is often
separated from that of other shark species which would enable implementation and enforcement of a gulper shark
family Appendix Il listing. As noted above, some traders use hand-held refractometers to check squalene content,
and it can also be determined using Raman Spectroscopy (Anderson and Ahmed 1993, Hall et al. 2016). However,
at times the gulper shark liver oil may be mixed with that of other deepwater sharks also used for their liver oil, which
is currently known to include an additional 39 deepwater species and includes dogfish sharks (Squalidae), sleeper
sharks (Somniosidae), cow sharks (Hexanchidae), lanternsharks (Etmopteridae), catsharks (Scyliorhinidae and
Pentanchidae), kitefin shark (Dalatias licha), and bramble sharks (Echinorhinidae) (Finucci et al. 2024b).

Coastal and pelagic species are also used for their liver oils; however, the species involved have not been
investigated since the 1990s (Vannuccini 1999, Fowler et al. 2002) and need to be verified. As stated earlier, their
squalene content and hence value is lower than that of gulper sharks and other deepwater sharks. The deepwater
fisheries often operate in separate locations to coastal and pelagic fisheries and as such, the liver oil from deepwater
fisheries often may not include coastal and pelagic species (although there are exceptions). Thus, for implementation
of a gulper shark listing, although genetic techniques, hand-held refractometers and/or Raman spectroscopy would
need to be used to separate gulper sharks’ liver oil from the other species, the potential number of species may be
relatively limited.

Carbon stable isotope analysis was recently found to be able to identify the likely provenance of squalene in
commonly available off the shelf pharmaceutical products sold in Australia. This was investigated as a compliance
monitoring method to ensure products sold in Australia were, as stated, sourced from strictly managed and monitored
Australian fisheries and not from unregulated fisheries elsewhere (Revill et al. 2022). Squalene derived and
produced from Southeast Australia and New Zealand was able to be distinguished from squalene derived from India,
the Arabian Seas, and Northeast Africa (Revill et al. 2022). This provides a tool to support traceability and regulation
of gulper shark products if listed. Carbon isotope analyses can also be used to test whether the source of squalene
in a product, such as beauty cream and makeup, is from shark or plant-based squalene (Ducos et al. 2015, Nicholson
2022).

The meat and fins of all gulper sharks are also not possible to visually separate into species. Although whole Deania
can be morphologically separated from whole Centrophorus spp., their meat and fins cannot be easily visually
distinguished. Deania and Centrophorus co-occur and can be caught together in a fishery and not separated in
logbooks (e.g., Sporcic 2018) or products.

For implementation of a proposed CITES Appendix, the simplest process for identification would be landing the
sharks whole which would enable identification of gulper sharks to genera (i.e., Centrophorus or Deania) prior to
processing, based on their morphological differences from other shark genera. As it is difficult to visually distinguish
between gulper shark species, a listing of all gulper sharks in Appendix Il as look-alikes is necessary to avoid the
opportunity for illegal trade in C. atromarginatus and C. granulosus animals and products to occur, labelled as non-
listed Centrophorus and/or Deania species.

As detailed throughout the proposal and below, other species of gulper sharks are also highly threatened by their
retention for the shark liver oil trade and a family level listing will provide trade regulation for these exceptionally
vulnerable gulper shark species. The remainder of the family Centrophoridae included in this proposal under Annex
2b, Criterion A are detailed below with information mainly sourced from the Red List assessments and Ebert et al.
2021a, b. Many species have overlapping ranges with C. atromarginatus and C. granulosus (Annex 1).

Centrophorus harrissoni, Harrisson’s dogfish — occurs in southwest Pacific; eastern Australia and New Zealand
at depths of 220-1,500 m. Reaches 114 cm total length (TL) and has 1-2 pups per litter every 1-2 years. Smooth
skin, long flat narrow snout, and dorsal fins with dark oblique bar. In southeast Australia, declines of >96% in the
CPUE of this species and C. moluccensis, C. uyato, and D. quadrispinosa documented over two decades, i.e., from
1976-77 to 1996-97 due to target commercial fisheries (Graham et al. 2001). In 2012, the proportion of C. harrissoni
and C. uyato populations remaining was estimated to be 21% for C. harrissoni and 13% for C. uyato which indicates
both stocks remain substantially depleted (AFMA 2022). IUCN Red List — Endangered.

Centrophorus isodon, blackfin gulper shark — found in western Pacific (China, Taiwan, Province of China,
Philippines, Indonesia) and possibly Indian Ocean at depths of 435-770 m. Reaches 108 cm TL and has 2 pups per
litter. Smooth skin, long flat snout, and blackish fin edges. Is considered a rare species in some areas, e.g., China,
Taiwan, Province of China, Philippines and population declines of 50-80% inferred based on high levels of
exploitation in its range and limited biological productivity. IUCN Red List — Endangered.
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Centrophorus lesliei, African gulper shark — occurs in the eastern Atlantic and western Indian Oceans, mainly in
west Africa, at depths of 340-610 m. Reaches 100 cm TL and has 1-2 pups per litter. Slender body, long head, and
no distinct fin markings. Population declines of 50-80% suspected based on severe overexploitation in fisheries
across its range and limited biological productivity. IUCN Red List — Endangered.

Centrophorus longipinnis, longfin gulper shark — found in western Pacific; Taiwan, Province of China,
Philippines, Indonesia, Papua New Guinea at depths of 330—-460 m. Reaches 91 cm TL and has 1-2 pups per litter.
Slender body, long head, and no distinct fin markings. Population declines of 50-80% suspected due to dramatic
Centrophorus spp. declines in Indonesia and Philippines. IUCN Red List — Endangered.

Centrophorus moluccensis, Endeavour dogfish — occurs in Indian and western Pacific Oceans at depths of 125—
820 m. Reaches 102 cm TL and has 2 pups per litter every 2 years. Smooth skin, short snout, caudal fin with narrow
pale margin. Population declines vary across its range and overall estimated as 30-50%; dramatic declines in
southeast Australia, Indonesia, Philippines, suspected to be stable in Japan and also in Western Australia where it
has refuge from fisheries. IUCN Red List — Vulnerable.

Centrophorus seychellorum, Seychelles gulper shark — endemic to Seychelles, western Indian Ocean at depths
of 490-1,000 m. Reaches 80 cm TL; biology unknown. Relatively long snout and blackish margins on dorsal fin tips.
Population suspected to be stable as there are currently no deepwater fisheries in the Seychelles. IUCN Red List —
Least Concern.

Centrophorus squamosus, leafscale gulper shark — found in Atlantic, Indian, western and southeast Pacific
Oceans at depths of 0-3,366 m. Reaches 166 cm TL and has 5-8 pups per litter. Rough skin, short slightly flattened
snout, and dusky fins. In the Northeast Atlantic, 99% declines in just 7 years of commercial ‘siki’ landings which are
mainly this species and Portuguese dogfish (Centroscymnus coelolepis) (Finucci et al. 2024b). Also, dramatic
declines in Ireland (CITES 2024), Mauritania, Maldives, Indonesia, and Philippines, and population increases in New
Zealand; overall estimated population decline of 50-80%. IUCN Red List — Endangered.

Centrophorus tessellatus, mosaic gulper shark — occurs in the western and central Pacific; Japan and the
Hawaiian Islands (USA), and possibly in the western Indian Ocean (Maldives) at depths of 260—730 m. Reaches 90
cm TL; biology unknown. Smooth skin, fairly long snout, and light margins on fins. Population declines of 99% and
97% inferred in Japan and the Maldives, respectively, with refuge in Hawaii; overall suspected population decline of
50-80%. IUCN Red List — Endangered.

Centrophorus uyato, little gulper shark — found in Atlantic, Mediterranean, Indian Ocean, and northwest and
southwest Pacific at depths of 210-700 m, occasionally to 1,400 m (White et al. 2022). Reaches 113 cm TL and has
1-2 pups per litter. Slender, relatively short snout, and dark markings on fins. Population declines of >96% estimated
in southeast Australia, 99% suspected in India, 86% suspected in Mauritania, population increase in Gulf of Mexico,
and refuge in Western Australia; overall suspected population decline of 50-80%. IUCN Red List — Endangered.

Centrophorus westraliensis, western gulper shark — endemic to Western Australia at depths of 600—-750 m.
Reaches 91 cm TL; biology unknown. Smooth skin, elongate snout, and dorsal fins with a narrow blotch. Poorly-
known and further information on range and abundance needed. IUCN Red List — Data Deficient.

Deania calceus, birdbeak dogfish — found in eastern Atlantic, Indian, western and southeast Pacific Oceans at
depths of 60—1,500 m. Reaches 162 cm TL and has 1-17 pups per litter. Rough skin, extremely long flat snout,
juveniles with blackish fin markings. Population declines vary across its range and overall estimated as 20-30%;
estimated increasing population in Northeast Atlantic, Australia and New Zealand, 86% decline suspected in
Mauritania, and suspected 65% decline in Taiwan, Province of China. IUCN Red List — Near Threatened.

Deania profundorum, arrowhead dogfish — occurs in Atlantic, Indian, and western Pacific Oceans at depths of
205-1,800 m. Reaches 97 cm TL and has 5-7 pups per litter. Smooth skin, extremely long flat snout, and a
subcaudal keel. Population declines vary across its range and overall inferred as 20—-30%; inferred to be stable in
the Northwest Atlantic, declining in West Africa and Philippines, and significant refuge at depth across its range.
IUCN Red List — Near Threatened.

Deania quadrispinosa, longsnout dogfish — found in southeast Atlantic, Indian, and western Pacific Oceans at
depths of 150-1,360 m. Rough skin, extremely long flat snout, sometimes fins white-edged. Population declines
vary across its range and overall inferred as 20-30%; 84% estimated decline in southeast Australia, stable in New
Zealand, inferred decline in Taiwan, Province of China, and refuge at depth across its range. IUCN Red List —
Vulnerable.
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10. Consultations

11. Additional remarks

CITES history for gulper sharks

Gulper sharks were first raised at CITES in 2004 as a group of particularly high conservation priority based on their
extremely rapid depletion in target fisheries driven by international demand for their liver oil. An FAO Deep Sea
Workshop in December 2003 had recommended that “a precautionary approach to the management of these and
other deepsea species is absolutely essential” including monitoring of catches, landings and trade at species level,
preparation of good identification guides, improved use of observers, and development of standard carcass forms
to improve reporting (AC 20 WG8 Doc 1, CoP 13 Doc 35). In 2007, it was noted that gulper sharks were among
some of the least productive elasmobranchs and Parties landing and exporting gulper sharks were requested to
adopt fisheries management advice to ensure their exploitation and trade was sustainable and report to the
subsequent Animals Committee on measures implemented (CoP 14 Doc 59.1). In 2008, gulper sharks were again
raised as species of concern for consideration for inclusion in the Appendices if their management and conservation
status does not improve (AC 23 Doc 15.2). In 2011, the Pew Charitable Trusts recommended listing gulper sharks
on Appendix Il (AC 25 Inf. 7). In 2012, Australia raised gulper sharks (C. harrissoni, C. moluccensis, and C. zeehaani
(now C. uyato)) as species that were overfished and required additional action to enhance their conservation and
management. Action for these species in Australia was implemented as spatial closures, reduced catch limits, and
quantitative targets (AC Doc 16.2 Annex AU). Gulper sharks (Centrophorus spp.) were then raised by Israel as a
‘species of concern’in 2015 (AC28 Doc 17.1.2).

For two decades, significant concerns about gulper shark depletions have been raised at CITES with calls for their
improved management and conservation. The species proposed meet the criteria for listing within Appendix Il of
CITES. Listing the species will assist in ensuring where trade occurs that proper processes are adhered to in
implementing CITES requirements. Given at least some of the species occur in ABNJs, consideration will need to
be given to implement Introduction for the Sea and the issuing of relevant Certificates and Permits. A successful
amendment to the Appendices with the inclusion of these species should be accompanied with a discussion at the
proceeding Animals and Standing Committees so as to consider and recommend any supportive action that may be
required to assist Parties in conducting NDF’s, ascertaining Legal Acquisition Findings, Introduction for the Sea and
the consideration of traceability requirements, particularly for the trade in liver oil products.

12. References

Adam, M.S., Merrett, N.R. and Anderson, R.C. 1998. Additions to the fish fauna of the Maldives. Part 1: An annotated
checklist of the deep demersal fishes of the Maldive Islands. Ichthyological Bulletin of the JLB Smith Institute of
Ichthyology 67(Part 1):1-19.

Ali, K. 2015. Status of the shark fishery ban in the Maldives and the implementation of the National Plan of Action
on Sharks—an update with notes on turtles and seabirds. Male, Maldives: IOTC/Marine Research Center. 45 pp.

Alves, L.M.F., Correia, J.P.S., Lemos, M.F.L., Novais, S.C. and Cabral, H. 2020 Assessment of trends in the
Portuguese elasmobranch commercial landings over three decades (1986—2017). Fisheries Research 230, 105648.

Akhilesh, K.V., Ganga, U., Pillai, N.G.K., Vivekanandan, E., Bineesh, K.K., Shanis, CR. and Hashim, M. 2011 Deep-

sea fishing for chondrichthyan resources and sustainability concerns—A case study from southwest coast of India.
Indian Journal of Geo Marine Sciences 40(3): 347—355.

Akhilesh, K.V. and Ganga, U. 2013. Note on the targeted fishery for deep-sea oil sharks at Cochin Fisheries Harbour.
Marine Fisheries Information Service; Technical & Extension Series 218: 22-23.

Amon, D.J., Kennedy, B.R.C., Cantwell, K., Suhre, K., Glickson, D., Shank, T.M. and Rotjan, R.D. 2020. Deep-Sea
Debris in the Central and Western Pacific Ocean. Frontiers in Marine Science 7.

Anderson, R.C. and Ahmed, H. 1993. The Shark Fisheries of the Maldives. Ministry of Fisheries and Agriculture,
Republic of Maldives and Food and Agriculture Organization of the United Nations.

Australian Fisheries Management Authority (AFMA). 2022. Upper-Slope Dogfish Management Strategy, August
2022. Australian Fisheries Management Authority, Australian Government. Canberra.

CoP20 Prop. XXX — p. 21



Australian  Fisheries Management Authority (AFMA). 2024. Deepwater sharks. Available at:
https://www.afma.gov.au/species/deepwater-sharks.

Bakes, M.J. and Nichols, P.D. 1995. Lipid, fatty acid and squalene composition of liver oil from six species of deep-
sea sharks collected in southern Australian waters. Comparative Biochemistry and Physiology Part B: Biochemistry
and Molecular Biology 110: 267-275.

Batista, I. and Nunes, M. 1992 Characterisation of shark liver oils. Fisheries Research 14:329-334.

BFAR (Bureau of Fisheries and Aquatic Resources) 2009. National Plan of Action for the Conservation and
Management of Sharks in the Philippines (Philippine NPOA-Shark). Bureau of Fisheries and Aquatic Resources -
National Fisheries Research and Development Institute — Philippines.

BFAR (Bureau of Fisheries and Aquatic Resources) 2017. Sharks and Rays “Pating” at “Pagi” Philippine Status
Report and National Plan of Action 2017-2022. Bureau of Fisheries and Aquatic Resources - National Fisheries
Research and Development Institute — Philippines.

Cardefiosa, D., Fields, A., Abercrombie, D., Feldheim, K., Shea, S.K.H. and Chapman, D.D. 2017. A multiplex PCR
mini-barcode assay to identify processed shark products in the global trade. PLOS ONE 12(10), e0185368.

Cardefiosa, D. 2019. Genetic identification of threatened shark species in pet food and beauty care products.
Conservation Genetics 20(6), 1383—-1387.

Cardefiosa, D., Fields, A.T., Babcock, E.A., Shea, S.K.H., Feldheim, K.A. and Chapman, D.D. 2020. Species
composition of the largest shark fin retail-market in mainland China. Scientific Reports 10(1): 12914.

Carpenter, K.E. (ed.) 2002. The living marine resources of the Western Central Atlantic. Volume 1: Introduction,
molluscs, crustaceans, hagfishes, sharks, batoid fishes, and chimaeras. FAO Species ldentification Guide for
Fishery Purposes and American Society of Ichthyologists and Herpetologists Special Publication No. 5. FAO, Rome

Chabrol, R. 2012. The hideous price of beauty. An investigation into the market of deep-sea shark liver oil. Bloom
Association. www.bloomassociation.org

CITES 2024 Distribution of information received on gulper sharks (Centrophoridae spp.). Notification to Parties 8
November 2024 No. 2024/123.

Coulon, N., Elliott, S., Teichert, N., Auber, A., McLean, M., Barreau, T., Feunteun, E. and Carpentier, A. 2024.
Northeast Atlantic elasmobranch community on the move: Functional reorganization in response to climate change.
Global Change Biology 30(1): e17157.

Cotton, C.F. 2010. Age, growth, and reproductive biology of deep-water chondrichthyans. Ph.D. Thesis. Virginia
Institute of Marine Science, College of William and Mary, Gloucester Point, Massachusetts.

Cotton, C.F., Grubbs, D.R., Dyb, J.E., Fossen, |. and Musick, J.A. 2015. Reproduction and embryonic development
in two species of squaliform sharks, Centrophorus granulosus and Etmopterus princeps: Evidence of matrotrophy?
Deep Sea Research Part II: Topical Studies in Oceanography 115: 41-54.

Daley, R., Stevens, J. and Graham, K. 2002. Catch analysis and productivity of the deepwater dogfish resource in
southern Australia. CSIRO Marine Research, Fisheries and Development Corporation and NSW Fisheries, FRDC
Project 1998/108.

Daley, R.K., Appleyard, S.A. and Koopman, M. 2012. Genetic catch verification to support recovery plans for
deepsea gulper sharks (genus Centrophorus, family Centrophoridae) — an Australian example using the 16S gene.
Marine and Freshwater Research 63(8), 708—714. doi: https://doi.org/10.1071/MF11264.

Daley, R.K., Williams, A., Green, M., Barker, B. and Brodie, P. 2015. Can marine reserves conserve vulnerable
sharks in the deep sea? A case study of Centrophorus zeehaani (Centrophoridae), examined with acoustic telemetry.
Deep Sea Research Part Il: Topical Studies in Oceanography 115, 127-136.

Daley, R.K., Hobday, A.J. and Semmens, J.M. 2019. Simulation-based evaluation of reserve network performance

for Centrophorus zeehaani (Centrophoridae): a protected deep-sea gulper shark. ICES Journal of Marine Science
76(7), 2318-2328.

CoP20 Prop. XXX —p. 22


https://www.afma.gov.au/species/deepwater-sharks
http://www.bloomassociation.org/
https://doi.org/10.1071/MF11264

Dent, F. and Clarke, S.C. 2015. State of the global market for shark products. FAO Technical Paper 590. Food and
Agriculture Organization of the United Nations: Rome.

Direktorat Jenderal Perikanan Tangkap (Directorate General of Capture Fisheries, DGCF). 2017. Capture fisheries
statistics of Indonesia. Ministry of Marine Affairs and Fisheries, Jakarta.

Ducos, L., Guillonneau, V., Le Manach, F. and Nouvian, C. 2015. Beauty and the Beast. Shark in our beauty
creams. Bloom Association. www.bloomassociation.org

Dulvy, N.K. and Forrest, R.E. 2010. Life histories, population dynamics, and extinction risks in chondrichthyans. pp.
635-676 in J.C. Carrier, J.A. Musick, M.R. Heithaus editors. Sharks and Their Relatives II: Biodiversity, Adaptive
Physiology, and Conservation. CRC Press, Boca Raton.

Dulvy, N.K., Pacoureau, N., Rigby, C.L., Pollom, R.A., Jabado, R.W., Ebert, D.A., Finucci, B., Pollock, C.M., Cheok,
J., Derrick, D.H. and Herman, K.B., 2021. Overfishing drives over one-third of all sharks and rays toward a global
extinction crisis. Current Biology, 31(21), pp.4773—-4787.

Dunn, M.R., Stevens, D.W., Forman, J.S. and Connell, A. 2013. Trophic interactions and distribution of some
squaliforme sharks, including new diet descriptions for Deania calcea and Squalus acanthias. PloS one, 8(3),
p.e59938.

Ebert, D.A., Dando, M. and Fowler, S.F. 2021a. Sharks of the World. A complete guide. Princeton University Press,
New Jersey.

Ebert, D.A. and Dando, M. 2021b. Field guide to sharks, rays & chimaeras of Europe and the Mediterranean.
Princeton University Press, Plymouth, U.K

Fahmi and Sentosa, A.R. 2017. Biology and fisheries aspects of Western Longnose Spurdog, Squalus edmundsi
from the Eastern Indian Ocean, Indonesia. Biodiversitas 18: 1714—1722.

FAO (Food and Agriculture Organization of the United Nations) 2024. Fisheries and Aquaculture Statistical
Collections. https://www.fao.org/fishery/en/fishstat/collections.

Fernandez, L. Salmeron, F. and Ramos, A. 2005. Change in elasmobranchs and other incidental species in the
Spanish deepwater black hake trawl Fishery off Mauritania (1992—2001). Journal of Northwest Atlantic Fisheries
Science 35: 325-331.

Fernando, D., Brown, R. M. K, Tanna, A., Gobiraj, R., Ralicki, H., Jockusch, E. L., Ebert, D. A., Jensen, K. and Caira,
J. K. 2019. New insights into the identities of the elasmobranch fauna of Sri Lanka. Zootaxa 4585(2): 201-238.

Fields, A.T., Fischer, G.A., Shea, S.K., Zhang, H., Abercrombie, D.L., Feldheim, K.A., Babcock, E.A. and Chapman,
D.D. 2018. Species composition of the international shark fin trade assessed through a retail-market survey in Hong
Kong. Conservation Biology 32(2): 376-389.

Finucci, B., Dunn, M.R., Jones, E.G. and Bartolino, H.e.V. 2018. Aggregations and associations in deep-sea
chondrichthyans. ICES Journal of Marine Science 75(5), 1613-1626.

Finucci, B., Rigby, C.L., Bineesh, K.K., Charles, R., Cheok, J., Cotton, C.F., Kulka, D.W., Neat, F.C., Pacoureau, N.,
Tanaka, S. & Walker, T.I. 2024a. Centrophorus granulosus. The IUCN Red List of Threatened Species 2024
€.T162293947A254964078 https://dx.doi.org/10.2305/I[UCN.UK.2020-3.RLTS.T162293947A2897883.en.

Finucci, B., Pacoureau, N., Rigby, C.L., Matsushiba, J.H., Faure-Beaulieu, N., Sherman, C.S., et al. 2024b. Fishing
for oil and meat drives irreversible defaunation of deepwater sharks and rays. Science, 383(6687), 1135-1141.

Finucci, B., Rigby, C.L., Bineesh, K.K., Cheok, J., Cotton, C.F., Kulka, D.W., Neat, F.C., Pacoureau, N., Rohner, C.A,,

Tanaka, S. & Walker, T.I. 2024c. Centrophorus squamosus. The IUCN Red List of Threatened Species 2024:
e.T41871A254975849

CoP20 Prop. XXX —p. 23


http://www.bloomassociation.org/
https://www.fao.org/fishery/en/fishstat/collections
https://www.iucnredlist.org/species/162293947/254964078

Fisher, K.J., Kinsey, R., Mohamath, R. ef al. 2023a. Semi-synthetic terpenoids with differential adjuvant properties
as sustainable replacements for shark squalene in vaccine emulsions. npj Vaccines 8(1).

Fisher, K.J., Shirtcliff, L., Buchanan, G. et al. 2023b. Kilo-Scale GMP Synthesis of Renewable Semisynthetic
Vaccine-Grade Squalene. Organic Process Research & Development 27(12), 2317-2328.

Flores, J.O. 2004. Fisheries in Deep-water Areas of the Philippines. In: Turbulent Seas: The Status of Philippine
Marine Fisheries, pp. 72—78. Cebu City, Philippines: DABFAR (Department of Agriculture-Bureau of Fisheries and
Aquatic Resources). Coastal Resource Management Project.

Forrest, R.E. and Walters, C.J. 2009. Estimating thresholds to optimal harvest rate for long-lived, low-fecundity
sharks accounting for selectivity and density dependence in recruitment. Canadian Journal of Fisheries & Aquatic
Sciences 66, 2062—-2080.

Fowler, S.L., Reed, T.M. and Dipper, F.A. (eds). 2002. Elasmobranch Biodiversity, Conservation and Management:
Proceedings of the International Seminar and Workshop, Sabah, Malaysia, July 1997. IUCN SSC Shark Specialist
Group. IUCN, Gland, Switzerland and Cambridge, UK.

Francis, E. 2022. Is bycatch responsible for the decline of deep-sea oil sharks? Project news.
https://saveourseas.com/update/is-by-catch-responsible-for-the-decline-of-deep-sea-oil-sharks/.

Garcia, V.B., Lucifora, L.O. and Myers R. A. 2008. The importance of habitat and life history to extinction risk in
sharks, skates, rays and chimaeras. Proceedings of the Royal Society of London, B 275, 83—89.

Georgeson, L., Rigby, C.L., Emery, T.J., Fuller, M., Hartog, J., Williams, A.J., Hobday, A.J., Duffy, C.A.J,,
Simpfendorfer, C.A., Okuda, T., Stobutzki, 1.C. and Nicol, S.J. 2020. Ecological risks of demersal fishing on
deepwater chondrichthyan populations in the Southern Indian and South Pacific Oceans. ICES Journal of Marine
Science 77(5), 1711-1727.

Graham, K.J., Andrew, N.L. and Hodgson, K.E. 2001. Changes in the relative abundance of sharks and rays on
Australian South East Fishery trawl grounds after twenty years of fishing. Marine and Freshwater Research 52: 549—
561.

Guallart, J. 1998. Contribuciéon al conocimiento de la biologia y la taxonomia del tiburén batial Centrophorus
granulosus (Bloch & Schneider, 1801) (Elasmobranchii, Squalidae) en el Mar Balear (Mediterraneo occidental).
Tesis doctoral, Universitat de Valencia.

Guallart, J. and Vicent, J.J. 2001. Changes in composition during embryo development of the gulper shark,
Centrophorus granulosus (Elasmobranchii, Centrophoridae): an assessment of maternal-embryonic nutritional
relationships. Environmental Biology of Fishes 61: 135-150.

Hall, D.W., Marshall, S.N., Gordon, K.C. and Kileeen, D.P. 2016. Rapid Quantitative Determination of Squalene in
Shark Liver Oils by Raman and IR Spectroscopy. Lipids 51, 139-147.

Heffernan, O. 2023. Deep-sea mining could begin soon, regulated or not. Scientific American Magazine 329(2): 34.

Heupel, M.R., Knip, D.M., Simpfendorfer, C.A. and Dulvy, N.K. 2014. Sizing up the ecological role of sharks as
predators. Marine Ecology Progress Series 495, 291-298.

ICES. 2020. Working Group on Elasmobranch Fishes (WGEF). ICES Scientific Reports 2.789 pp.

ICES. 2022. Working Group on Elasmobranch Fishes (WGEF). ICES Scientific Reports 4:74. 848 pp.

IUCN Standards and Petitions Committee. 2022. Guidelines for Using the IUCN Red List Categories and Criteria.
Version 15. Prepared by the Standards and Petitions Committee.  Available at:
https://www.iucnredlist.org/documents/RedListGuidelines.pdf.

Jabado, R.W., Kyne, P.M., Pollom, R.A., Ebert, D.A., Simpfendorfer, C.A., Ralph, G.M. and Dulvy, N.K. (eds.). 2017.

The conservation status of sharks, rays, and chimaeras in the Arabian Sea and adjacent waters. Environment
Agency — Abu Dhabi, UAE and IUCN Species Survival Commission Shark Specialist Group, Vancouver, Canada.

CoP20 Prop. XXX —p. 24



Jackson, G.D., Jackson, C.H., Virtue, P., Fluckiger, M. and Nichols, P.D. 2021. Dietary fatty acid analyses of the
squid Idioteuthis cordiformis: further evidence for predation on deepwater sharks. Marine Ecology Progress Series,
675, 67-79.

Jaiteh, V.F., Hordyk, A.R., Braccini, M., Warren, C. and Loneragan, N.R. 2017. Shark finning in eastern Indonesia:
assessing the sustainability of a data-poor fishery. ICES Journal of Marine Science 74(1): 242—253.

Kizhakudan, S.J., Akhilesh, K., Thomas, S., Menon, M., Sen, S., Zacharia, P. U., Najmudeen, T.M., Purushottama,
B.G., Mahesh, V., Gop, A.P., Wilson, L., Rahangdale, S., Roul, S.K,, Lalitha, R., Manojkumar, P., Nair, R.J. and
Pradhan, R.K. 2024. A study of shark and ray non-fin commodities in India. Rome, FAO.
https://doi.org/10.4060/cd1631en.

Kyne, P.M. and Simpfendorfer, C.A. 2007. A collation and summarization of the available data on deepwater
chondrichthyans: biodiversity, life-history and fisheries. A report prepared by the IUCN SSC Shark Specialist Group
for the Marine Conservation Biology Institute.

Liao, C.-P., Huang, H.-W. and Lu, H.-J. 2019. Fishermen's perceptions of coastal fisheries management regulations:
Key factors to rebuilding coastal fishery resources in Taiwan. Ocean & Coastal Management 172: 1-13.

Lozano-Grande, M.A., Gorinstein, S., Espitia-Rangel, E., Davila-Ortiz, G. and Martinez-Ayala, A.L. 2018. Plant
sources, extraction methods, and uses of squalene. International journal of agronomy.
doi.org/10.1155/2018/1829160.

Marrero, M., Pascual-Alayoén, P.J., Martin, M.V., Casafias, |., Freitas, M. and Hernandez, M. 2023. Taxonomic status
of deep-sea sharks Deania calceus and D. hystricosa (Centrophoridae). Regional Studies in Marine Science 67,
103220.

Marine Research Centre (MRC) 2008. Status of the Shark Fisheries in Maldivian waters 2009. Ministry of Fisheries
and Agriculture, Malé, Maldives [Presentation].

Markets and Markets Research Firm. 2020. Squalene market by source type, end-use industry and region - Global
forecast to 2025. https://www.marketsandmarkets.com/Market-Reports/squalene-market-542345.html

Martin, U. and Mallefet, J. 2023. The diet of deep-water sharks. Deep Sea Research Part I: Oceanographic Research
Papers 192, 103898.

McCormack, C., and White, W. 2009. Centrophorus atromarginatus. The IUCN Red List of Threatened Species
2009: e.T161384A5411777. https://dx.doi.org/10.2305/I[UCN.UK.2009-2.RLTS.T161384A5411777 .en.

Megalofonou, P., and Chatzispyrou, A. 2006. Sexual maturity and feeding of the gulper shark, Centrophorus
granulosus, from the eastern Mediterranean Sea. Cybium 30(4), 67-74.

Mendes, A., Azevedo-Silva, J. and Fernandes, J. C. 2022. From sharks to yeasts: Squalene in the development of
vaccine adjuvants. Pharmaceuticals, 15 (3), 265.

Moura, T., Jones, E., Clarke, M.W., Cotton, C.F., Crozier, P., Daley, R.K,, Diez, G., Dobby, H., Dyb, J.E., Fossen, I.,
Irvine, S.B., Jakobsdottir, K., Lépez-Abellan, L.J., Lorance, P., Pascual-Alayoén, P., Severino, R.B. and Figueiredo, I.
2014. Large-scale distribution of three deep-water squaloid sharks: Integrating data on sex, maturity and
environment. Fisheries Research 157, 47-61.

Muttaqin, E., Simeon, B., Dharmadi, M.l., Prasetyo, A.P., Booth, H. and Yulianto, I. 2024. A study of shark and ray
non-fin commodities in Indonesia. Rome, FAO.https://doi.org/10.4060/cd1632en.

Nakajima, R., Kawato, M., Fujiwara, Y., Tsuchida, S., Ritchie, H. and Fujikura, K., 2022. Occurrence and levels of
polybrominated diphenyl ethers (PBDEs) in deep-sea sharks from Suruga Bay, Japan. Marine Pollution Bulletin,
176, p.113427.

Nafia, M., El Achi, A., Manchih, K., Baali, A. and Moncef, M., 2023. Diet of the leaf scale gulper shark (Centrophorus

squamosus) in the North Atlantic off Morocco. Aquaculture, Aquarium, Conservation & Legislation, 16(4), 1963—
1973.

CoP20 Prop. XXX —p. 25



Naylor, G. J., Caira, J. N., Jensen, K., Rosana, K. A. M., White, W. T. and Last, P. R. 2012. A DNA sequence—based
approach to the identification of shark and ray species and its implications for global elasmobranch diversity and
parasitology. Bulletin of the American Museum of Natural History, 2012(367), 1-262.

Ng, S. L., Liu, K. M. and Joung, S. J. 2023. First specimen-based and genetic record of the little gulper shark
Centrophorus uyato (Rafinesque, 1810) (Squaliformes: Centrophoridae) from Southwestern Taiwan. Platax, 31-42.

Nichols, P., Elliot, N., Bakes, M. and Mooney. B. 1977 Marine oils from Australian fish: characterisation and value
added products. CSIRO Division of Marine Research. Fisheries Research and Development Corporation Project.
Final Report 94/115

Nicholson, S.J. 2022 Sharkless Makeup> Sharkless Oceans. Masters thesis. Environmental Applied Science and
Management, Toronto, Ontario, Canada.
https://rshare.library.torontomu.ca/articles/thesis/Sharkless_Makeup_ Sharkless Oceans/260530967?file=47107507

Norse, E.A., Brooke, S., Cheung, WW.L., Clark, M.R., Ekeland, ., Froese, R., Gjerde, K.M., Haedrich, R.L., Heppell,
S.S., Morato, T., Morgan, L.E., Pauly, D., Sumaila, R. and Watson, R. 2012. Sustainability of deep-sea fisheries.
Marine Policy 36(2), 307-320.

Oceana 2013. Unilever ends the use of shark products in its cosmetics. https://europe.oceana.org/press-
releases/unilever-ends-use-shark-products-its-cosmetics/

Pardo, S.A. and Dulvy, N.K. 2022. Body mass, temperature, and depth shape population growth rate in sharks and
rays. Ecology & Evolution 12, €9441.

Parks Australia 2023. Australian Marine Parks. https://parksaustralia.gov.au/marine/.

Patterson, H., Bromhead, D., Galeano, D., Larcombe, J., Timmiss, T., Woodhams, J. and Curtotti, R. 2022. Fishery
status reports 2022. Australian Bureau of Agricultural and Resource Economics and Sciences, Canberra.

Peyronel, D., Artaud, J., Latrides, M. C., Rancurel, P. and Chevalier, J. L. 1984. Fatty acid and squalene compositions
of Mediterranean Centrophorus spp egg and liver oils in relation to age. Lipids, 19: 643—648.

Polaris 2024. Squalene Market Share, Size, Trends, Industry Analysis Report, By Source (Animal, Amaranth Oil,
Synthetic); By End-Use; By Region, Segment Forecast, 2024-2032. https://www.polarismarketresearch.com/press-
releases/squalene-market.

Priede, 1.G., Burgass, R.W., Mandalakis, M., Spyros, A., Gikas, P., Burns, F. and Drewery, J. 2020. Near-equal
compressibility of liver oil and seawater minimises buoyancy changes in deep-sea sharks and chimaeras. Journal
of Experimental Biology, 223(9), p.jeb222943.

Revill, AT, Saul, R., Brewer, E.A. and Nichols, P.D. 2022. Using compound-specific carbon stable isotope analysis
of squalene to establish provenance and ensure Sustainability for the deep-water shark liver oil industry.
Sustainability 2022, 14, 9228.

Rigby, C. and Simpfendorfer, C.A. 2015. Patterns in life history traits of deep-water chondrichthyans. Deep-Sea
Research. | 115, 30—40. doi: 10.1016/j.dsr2.2013.09.004.

Rigby, C.L., Ebert, D.A. & Herman, K. 2024. Centrophorus atromarginatus (amended version of 2024 assessment).
The IUCN Red List of Threatened Species 2024. e€.T161384A267274043.
https://www.iucnredlist.org/species/161384/267274043.

Rigby, C.L., Bin Ali, A., Bineesh, K.K., Derrick, D., Dharmadi, Ebert, D.A., Fahmi, Fernando, D., Gautama, D.A,,
Maung, A., Tanay, D., Utzurrum, J.A.T. and Yuneni, R.R. 2020a. Centrophorus longipinnis. The IUCN Red List of
Threatened Species 2020: e.T162292301A162292797. https://dx.doi.org/10.2305/IUCN.UK.2020-
3.RLTS.T162292301A162292797 .en.

Rodriguez-Cabello, C. and Sanchez, F. 2014. Is Centrophorus squamosus a highly migratory deep-water shark?.
Deep Sea Research Part I: Oceanographic Research Papers, 92, 1-10.

Rodriguez-Cabello, C., Gonzalez-Pola, C. and Sanchez, F. 2016. Migration and diving behavior of Centrophorus
squamosus in the NE Atlantic. Combining electronic tagging and Argo hydrography to infer deep ocean trajectories.

CoP20 Prop. XXX —p. 26


https://rshare.library.torontomu.ca/articles/thesis/Sharkless_Makeup_Sharkless_Oceans/26053096?file=47107507
https://europe.oceana.org/press-releases/unilever-ends-use-shark-products-its-cosmetics/
https://europe.oceana.org/press-releases/unilever-ends-use-shark-products-its-cosmetics/
https://www.iucnredlist.org/species/161384/267274043
https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T162292301A162292797.en
https://dx.doi.org/10.2305/IUCN.UK.2020-3.RLTS.T162292301A162292797.en

Deep Sea Research Part  I: Oceanographic Research Papers 115, 48-62. doi:
https://doi.org/10.1016/j.dsr.2016.05.009

Rodriguez-Cabello, C., Pérez, M., and Grasa, I. 2020. Taxonomic research on Deania calcea and Deania
profundorum (Family: Centrophoridae) in the Cantabrian Sea (Northeast Atlantic) with comments on Deania
hystricosa. Regional Studies in Marine Science 37, 101321.

Sackett, D.K., Drazen, J.C., Moriwake, V.N., Kelley, C.D., Schumacher, B.D. and Misa, W.F.X.E. 2014. Marine
protected areas for deepwater fish population: an evaluation of their effects in Hawai'i. Marine Biology 161, 411—
425,

Samusamu, A.S. and Dharmadi, D. 2017. Komposisi hasil tangkapan dan daerah penangkapan hiu botol
(Centrophoridae) yang didaratkan di Tenau, Nusa Tengara Timur. Jurnal Penelitian Perikanan Indonesia 23(2): 89—
98.

Scoulding B, Althaus F, Untiedt C, Knuckey I, and Williams A. 2024. Implementation of a survey program to monitor
recovery of Conservation Dependent Southern Dogfish and Harrisson’s Dogfish — Final Report. CSIRO, Australia.

Simpfendorfer, C., and Kyne, P.M. 2009. Limited potential to recover from overfishing raises concerns for deep-sea
sharks, rays and chimaeras. Environmental Conservation 36(02), 97—-103.

Sguotti, C., Lynam, C.P., Garcia-Carreras, B., Ellis, J.R. and Engelhard, G.H. 2016. Distribution of skates and sharks
in the North Sea: 112 years of change. Global Change Biology 22: 2729-2743.

Smith, D. and Jabour, J. 2018. MPAs in ABNJ: lessons from two high seas regimes. ICES Journal of Marine Science,
75(1), 417-425.

South East  Atlantic Fisheries Organisation (SEAFO). 2024. Conservation measures.
http://www.seafo.org/Management/Conservation-Measures.

Southern Indian Ocean Fisheries Agreement (SIOFA). 2023a. Report of the workshop on deepwater sharks in the
Southern Indian Ocean Fisheries Agreement (SIOFA) Area. 20-21 March 2023. https://siofa.org/meetings/wsdws-
2023.

Southern Indian Ocean Fisheries Agreement (SIOFA). 2023b. Conservation and Management Measure for Sharks.
CMM 2019/12. https://siofa.org/management/CMM.

Southern Indian Ocean Fisheries Agreement (SIOFA). 2024a. National Report of the European Union (2024).
Delegation of the European Union. SC-09-04. https://siofa.org/meetings/sc9.

Southern Indian Ocean Fisheries Agreement (SIOFA). 2024b. Report of the Ninth Meeting of the Scientific
Committee of the Southern Indian Ocean Fisheries Agreement (SIOFA). Bangkok, Thailand, 18—27 March 2024.
https://siofa.org/meetings/sc9.

Soundararajan, R. and Roy, S.D. 2004. Distributional record and biological notes on two deep-sea sharks
Centrophorus acus Garman and Squalus megalops (Macleay), from Andaman waters. Journal of the Marine
Biological Association of India 46(2): 178—184.

Sporcic, M. 2018. Tier 4 Assessments for selected SESSF Species (data to 2017). CSIRO Oceans and Atmosphere,
Hobart.

Stefanni, S., Catarino, D., Ribeiro, P.A., Freitas, M., Menezes, G.M., Neat, F. and Stankovi¢, D. 2021. Molecular
systematics of the long-snouted deepwater dogfish (Centrophoridae, Deania) with implications for identification,
taxonomy, and conservation. Frontiers in Marine Science 7. doi: 10.3389/fmars.2020.588192.

Thompson, T. 2023. Deep sea RFMO measures in force in 2023 and catches relating to sharks, skates and rays.
Deepwater  Sharks  Workshop, Tenerife, Spain, 20-21 March 2023, WSDWS-2023-04.
https://siofa.org/meetings/wsdws-2023.

Tyabji, Z., Wagh, T., Patankar, V., Jabado, RW. and Sutaria, D. 2020. Catch composition and life history

characteristics of sharks and rays (Elasmobranchii) landed in the Andaman and Nicobar Islands, India. PLOS ONE
15(10), e0231069.

CoP20 Prop. XXX —p. 27


https://doi.org/10.1016/j.dsr.2016.05.009
https://siofa.org/meetings/wsdws-2023
https://siofa.org/meetings/wsdws-2023
https://siofa.org/meetings/wsdws-2023
https://siofa.org/management/CMM
https://siofa.org/meetings/sc9
https://siofa.org/meetings/sc9

Tyabji, Z., Jabado, R.W. and Sutaria, D. 2022. Utilization and trade of sharks and rays in the Andaman Islands, India.
Marine Policy 146, 105295.

Uehara, M., Ebisawa, A., Ohta, |. and Aonuma, Y. 2019. Effectiveness of deepwater marine protected areas:
Implication for Okinawan demersal fisheries management. Fisheries Research, 215, 123—-130.

Vannuccini S. 1999. Shark utilization, marketing and trade (No. 389). FAO Fisheries 452 Technical Paper, 389.

Vasconcellos, M., Barone, M. and Friedman, K. 2018. A country and regional prioritisation for supporting
implementation of CITES provisions for sharks. FAO Fisheries and Aquaculture Circular No. 1156.

Verissimo, A., McDowell, J.R. and Graves, J.E. 2012. Genetic population structure and connectivity in a
commercially exploited and wide-ranging deepwater shark, the leafscale gulper (Centrophorus squamosus). Marine
and Freshwater Research 63: 505-512.

Verissimo, A., Cotton, C.F., Buch, R.H., Guallart, J. and Burgess, G.H. 2014. Species diversity of the deep-water
gulper sharks (Squaliformes: Centrophoridae: Centrophorus) in North Atlantic waters - current status and taxonomic
issues. Zoological Journal of the Linnean Society 172(4), 803—-830.

Victorero, L., Watling, L., Deng Palomares, M.L. and Nouvian, C. 2018. Out of sight, but within reach: A global history
of bottom-trawled deep-sea fisheries from > 400 m depth. Frontiers in Marine Science, 5, p.98.

Watson, R.A. and Morato, T. 2013. Fishing down the deep: Accounting for within-species changes in depth of fishing.
Fisheries Research 140(0), 63—65.

Wetherbee, B.M. and Nichols, P.D. 2000. Lipid composition of the liver oil of deep-sea sharks from the Chatham
Rise, New Zealand. Comparative Biochemistry and Physiology Part B: Biochemistry and Molecular Biology, 125(4),
511-521.

Weigmann, S. 2016. Annotated checklist of the living sharks, batoids and chimaeras (Chondrichthyes) of the world,
with a focus on biogeographical diversity. Journal of Fish Biology 88(3): 837—1037.

White, W.T., Last, P.R., Stevens, J.D., Yearsley, G.K., Fahmi and Dharmadi. 2006. Economically Important Sharks
and Rays of Indonesia. Australian Centre for International Agricultural Research, Canberra, Australia.

White, W.T. and Dharmadi 2010. Aspects of maturation and reproduction in hexanchiform and squaliform sharks.
Journal of Fish Biology 76(6): 1362—1378.

White, W.T., Ebert, D.A., Naylor, G.J., Ho, H.C., Clerkin, P., Verissimo, A.N.A. and Cotton, C.F. 2013. Revision of the
genus Centrophorus (Squaliformes: Centrophoridae): Part 1—Redescription of Centrophorus granulosus (Bloch &
Schneider), a senior synonym of C. acus Garman and C. niaukang Teng. Zootaxa, 3752(1), 35-72.

White, W. T., Ebert, D. A. and Naylor, G. J. 2017a. Revision of the genus Centrophorus (Squaliformes:
Centrophoridae): Part 2—Description of two new species of Centrophorus and clarification of the status of
Centrophorus lusitanicus Barbosa du Bocage & de Brito Capello, 1864. Zootaxa, 4344(1), 86—114.

White W.T., Baje, L., Sabub, B., Appleyard, S.A., Pogonoski, J.J. and Mana, R.R. 2017b. Sharks and Rays of Papua
New Guinea. ACIAR Monograph No. 189. Australian Centre for International Agricultural Research, Canberra.

White, W.T., Guallart, J., Ebert, D.A., Naylor, G.J., Verissimo, A., Cotton, C.F., Harris, M., Serena, F. and Iglesias,
S.P. 2022. Revision of the genus Centrophorus (Squaliformes: Centrophoridae): part 3—redescription of
Centrophorus uyato (Rafinesque) with a discussion of its complicated nomenclatural history. Zootaxa, 5155(1), 1-
51.

Woodall, L.C., Sanchez-Vidal, A., Canals, M., Paterson, G.L.J., Coppock, R., Sleight, V., Calafat, A., Rogers, A.D.,
Narayanaswamy, B.E. and Thompson, R.C. 2014. The deep sea is a major sink for microplastic debris. Royal Society
Open Science 1(4), 140317.

Zeller, D. and Pauly. D. 2016. Marine fisheries catch reconstruction: definitions, sources, methodology and

challenges. In: Pauly, D. and Zeller, D. (eds), Global Atlas of Marine Fisheries: Ecosystem Impacts and Analysis.
Washington, D.C.

CoP20 Prop. XXX —p. 28



Yeoman, M. 2024. Squalane versus squalene, are you aware of what you may be paying for? News & Analysis
on Cosmetics Innovation. Cosmetics Design Europe. https://www.cosmeticsdesign-
europe.com/Article/2014/04/25/Squalane-versus-squalene-are-you-aware-of-what-you-may-be-paying-for.

CoP20 Prop. XXX —p. 29


https://www.cosmeticsdesign-europe.com/Article/2014/04/25/Squalane-versus-squalene-are-you-aware-of-what-you-may-be-paying-for
https://www.cosmeticsdesign-europe.com/Article/2014/04/25/Squalane-versus-squalene-are-you-aware-of-what-you-may-be-paying-for

Annex 1: Range States for all Centrophoridae.

Sources: Ebert et al. 2021a, b and IUCN Red List Assessments where range in addition to Ebert et al.

2021a, b is supported by publications. U= extant, ?= presence

uncertain.
C. C. C. C. C. C. C. C. D. D. D.
C. C. harrisso | isodo C. longipi | moluccen seychelloru | squamos | tessellatu | C. westraliens | calce profundoru | quadrispino
Range States atromarginatus granulosus ni n lesliei | nnis sis m us s uyato | is us m sa
Albania U
Algeria U
Angola 1] 1] u u 1] ?
Anguilla i U
Antigua and . .
Barbuda u u
Aruba u i
Australia u u u u u u u u
Bahamas i u u
Barbados u u
Belgium u
Belize u u
Benin 1] i u ? ?
Bosnia and .
Herzegovina u
Brazil i ?
Cabo Verde U
Cameroon u i U ? ?
Cayman Islands 1] u
Chile u u
China u u
Colombia u U
Comoro Islands U
Congo u U ? u
Congo
Democratic . . .
Republic u u ? u
Costa Rica u u
Cbte d'lvoire i i u ?
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C. C. C. C. C. C. C. C. D. D. D.
C. C. harrisso | isodo C. longipi | moluccen seychelloru | squamos | tessellatu | C. westraliens | calce profundoru | quadrispino
Range States atromarginatus granulosus ni n lesliei | nnis sis m us s uyato | is us m sa
Croatia u
Cuba u u
Curagao 1] u
Cyprus u
Denmark U
Dominica u U
Dominican . .
Republic u u
Ecuador i
Ecuador .
(Galapagos) u
Egypt u
Equatorial . . . .
Guinea u u u u
Faroe Islands U u
France u U U i
French Guiana u U
Gabon u i U U u
Gambia u i U U ? U
Germany u
Ghana i ] u
Gibraltar u u
Greece u
Grenada i u
Guadeloupe 1] u
Guatemala i u
Guinea i u u
Guinea-Bissau 1} u ? u
Guyana 1] U
Haiti u u
Honduras u u
Iceland u u
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C. C. C. C. C. C. C. C. D. D. D.
C. C. harrisso | isodo C. longipi | moluccen seychelloru | squamos | tessellatu | C. westraliens | calce profundoru | quadrispino
Range States atromarginatus granulosus ni n lesliei | nnis sis m us s uyato | is us m sa
Nicaragua 1] u
Nigeria 1] 1] u ? u
Norway u u
Oman i ? ii
Pakistan ? ?
Palestine, State u
Panama u U
Papua New | .. .. " ..
Guinea u u u u u
Peru 1]
Philippines 1] 1] u u u u
Portugal 1] u u 1]
Portugal .. .. ..
(Azores) u u u
Portugal .. .. .. ..
(Madeira) u u u u
Puerto Rico i u
Réunion u
Saint Kitts and . .
Nevis u u
Saint Lucia i u
Saint Vincent
and the . .
Grenadines u u
Sao Tome and .
Principe u ?
Senegal 1] u u u ? u
Seychelles 1] ? 1]
Sierra Leone ] ?
Somalia 1] 1] u
South Africa u U U U i 1] 1]
Spain 1] u u 1] u
Spain  (Canary . . . . . .
Islands) u u u u u u
Sri Lanka 1] u 2 2 2 i
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C. C. C. C. C. C. C. C. D. D. D.
C. C. harrisso | isodo C. longipi | moluccen seychelloru | squamos | tessellatu | C. westraliens | calce profundoru | quadrispino
Range States atromarginatus granulosus ni n lesliei | nnis sis m us s uyato | is us m sa
Suriname 1]
Sweden u
Syrian Arab .
Republic u
Taiwan, Province | .. .. .. .. .. .. ..
of China u u u u u u u u ?
Thailand u u
Togo i i u ?
Trinidad and . .
Tobago u u
Tunisia u
Tiirkiye u
United Kingdom of Great Britain and | _, . . . .
Northern Ireland u u u u u
United States of . . . . .
America u u u u u
United States .
(Hawaii) u
Vanuatu U u
Venezuela i u u
Virgin Islands . .
(British) u u
Virgin Islands (United States) i u
Western Sahara i 1] u u 1] u

Total 119 Range States for Centrophoridae (including Territories)
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Annex 2: GULPER SHARK IDENTIFICATION

1. Whole animals: Visual and genetic identification

All gulper sharks are relatively small (1-1.6 m in maximum total length). They lack an anal fin and at the point of
catch or landing can be differentiated from other deepwater sharks by their teeth; upper teeth relatively broad
and blade-like and lower teeth much larger, low, wide and blade-like. Gulper sharks have large green or yellowish
eyes and two dorsal fins with grooved fin spines. Centrophorus species have a moderate-sized snout and
elongated free rear tips on the pectoral fins, and Deania species have a very long snout. Identification guides
show species-specific differences.

Gulper sharks can be identified to the species level and differentiated from other sharks, including other
deepwater sharks, using mitochondrial DNA markers. Genomic reference materials are stored in NCBI Genbank
for all gulper sharks.

2.1 Product: Liver Oil

2.1.1 Genetic identification

Shark liver oil products can be genetically identified to species. Shark species were identified in facial oil, mask,
and foam containing squalene and in shark liver oil pills. Research is ongoing to improve genetic techniques to
identify gulper sharks within raw and processed shark liver oil and products.

2.1.2 Squalene content

Gulper sharks can be identified from the proportion of squalene in the liver oil as their livers contain the highest
percentage of squalene (ranging from 70-94% in Centrophorus spp. and 70% in Deania calceus). Other sharks
have a lower squalene content (<70% squalene) in their liver oil, with two exceptions being the deepwater
species, Kitefin Shark (Dalatias licha) (40-79%) and Longnose Velvet Dodfish (Centroselachus crepidater) (61—
73%).

Anecdotal evidence indicates gulper shark liver oil is differentiated in trade from that of other species as it is the
most valuable oil. This separation enables identification of the oil as coming from gulper sharks. Gulper shark
liver oil may sometimes be mixed with that of other deepwater sharks and/or coastal shark also used for their
liver oil. If the squalene content in the liver oil is high (>70%), this indicates the likely presence of gulper sharks
(and possibly the other two deepwater species), and if necessary for compliance, this would be cause to conduct
genetic testing as outlined in 2.1.1.

Methods to determine squalene content

Hand-held refractometers

Hand-held refractometers are used by some traders to assess squalene content. Refractometers can detect the
presence of gulper sharks in the liver oil but may not be precise enough to separate species of gulper shark. The
refractometers are most reliable for measuring squalene content in raw or limited processed liver oil; they are not
as accurate as Raman spectrometers. Refractometers are low cost (start at USD$100) and simple to use.

Raman and Infrared Spectroscopy

Squalene content in shark liver oil can be rapidly determined with 99% accuracy using Raman Spectroscopy. It
can also be measured using Infrared Spectroscopy though this is slightly less accurate. Raman spectrometers
are routinely used by customs and border protection agencies for non-destructive detection of products such as
drugs and pharmaceuticals. Small hand-held Raman spectrometers are mostly a moderate cost (start at
USD$900) and simple to use.

Carbon stable isotope

Carbon stable isotope analysis can identify the likely provenance of squalene in commonly available off the shelf
pharmaceutical products. Previous research showed squalene derived from Southeast Australia and New
Zealand was distinguishable from squalene derived from India, the Arabian Seas, and Northeast Africa. This
analysis provides a tool to support traceability and regulation of gulper shark products if listed. This method is
routinely used to determine provenance for commercial products such as beef, wine and honey, and requires
laboratory analytical equipment.
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2.2 Product: Fins and meat

Gulper shark fins and meat can be genetically identified to species. Fins are difficult to visually separate into
species though there are some species-specific features detailed in guides that enable identification. Meat is not
possible to visually identify to species.
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