Recovery Strategy for the

White Shark (Carcharodon
carcharias)

Atlantic population

2025

Species at Risk Act 1+l
Recovery Strategy Series Canada.




Recommended citation:

Fisheries and Oceans Canada. 2025. Recovery Strategy for the White Shark (Carcharodon
carcharias) in Atlantic Canadian Waters. Species at Risk Act Recovery Strategy Series.
Fisheries and Oceans Canada, Ottawa. vii + 44 pp.

For copies of the recovery strategy, or for additional information on species at risk, including
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) status reports,
residence descriptions, action plans, and other related recovery documents, please visit the
Species at Risk Public Registry.

Cover illustration: Jeffrey C. Domm

Egalement disponible en francais sous le titre
« Programme de rétablissement du grand requin blanc (Carcharodon carcharias) dans les eaux
canadiennes de I'Atlantique »

© His Majesty the King in Right of Canada, represented by the Minister of Fisheries and
Oceans, 2025. All rights reserved.

ISBN 978-0-660-77299-8

Catalogue no.

En3-4/381-2025E-PDF

Content (excluding the illustrations) may be used without permission, with appropriate credit to
the source.


https://www.canada.ca/en/environment-climate-change/services/species-risk-public-registry.html

Recovery Strategy for the White Shark (Atlantic population) 2025

Preface

The federal, provincial, and territorial government signatories under the Accord for the
Protection of Species at Risk (1996) agreed to establish complementary legislation and
programs that provide for the protection of species at risk throughout Canada. Under the
Species at Risk Act (S.C. 2002, c.29) (SARA), the federal competent ministers are responsible
for the preparation of a recovery strategy for species listed as extirpated, endangered, or
threatened and are required to report on progress 5 years after the publication of the final
document on the Species at Risk Public Registry and every subsequent 5 years.

The Minister of Fisheries is the competent minister under SARA for the White Shark (Atlantic
population) and has prepared this recovery trategy, as per section 37 of SARA. In preparing this
recovery strategy, the competent minister has considered, as per section 38 of SARA, the
commitment of the Government of Canada to conserving biological diversity and to the principle
that, if there are threats of serious or irreversible damage to the listed species, cost-effective
measures to prevent the reduction or loss of the species should not be postponed for a lack of
full scientific certainty. To the extent possible, this recovery strategy has been prepared in
cooperation with other federal government departments, provincial governments, Indigenous
organizations, and others as per subsection 39(1) of SARA.

As stated in the preamble to SARA, success in the recovery of this species depends on the
commitment and cooperation of many different groups that will be involved in implementing the
measures set out in this strategy and will not be achieved by Fisheries and Oceans Canada
(DFO), or any other jurisdiction alone. The cost of conserving species at risk is shared amongst
different groups. Canadians are invited to join in supporting and implementing this strategy for
the benefit of the White Shark (Atlantic population) and Canadian society as a whole.

This recovery strategy will be followed by 1 or more action plans that will provide information on
recovery measures to be taken by DFO and other jurisdictions and/or organizations involved in
the conservation of the species. Implementation of this strategy is subject to appropriations,
priorities, and budgetary constraints of the participating jurisdictions and organizations.
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Executive summary

The Atlantic population of White Shark (Carcharodon carcharias) in Canada was listed as
endangered under the Species at Risk Act (SARA) in 2011. This recovery strategy is part of a
series of documents for this species that are linked and should be taken into consideration
together; including the Committee on the Status of Endangered Wildlife in Canada (COSEWIC)
status reports (COSEWIC 2006; 2021), a recovery potential assessment (RPA) (DEO 2006), an
evaluation of scope for harm (DFO 2017), and an action plan (to come). The feasibility of
recovery of the White Shark in Atlantic Canadian waters is unknown. In keeping with the
precautionary principle, a recovery strategy has been prepared as would be done when
recovery is determined to be feasible.

Globally, White Sharks are rare, though they are known to occur in certain areas with greater
frequency, and are widely distributed throughout sub-tropical and temperate seas. White Sharks
range along the Atlantic coast of North America, especially from Massachusetts to New Jersey
in summer and off the Atlantic coast of Florida in winter. White Shark records in Atlantic
Canada! are relatively rare, but occur most frequently from June to September (DFO 2020).

Human-induced mortality is the main threat to White Sharks. This species is caught as
commercial bycatch, sought as a sport fish, and subject to a lucrative international trade in its
body parts, particularly jaws, teeth, and fins. White Shark recovery is limited by the species’
naturally low abundance, low reproductive capacity, slow growth, and late maturation, which
contribute to overall low productivity (Bowlby and Gibson, 2020).

The size of the White Shark population in the Northwest Atlantic is unknown. Studies suggest a
decline of as much as 86% in the 1970s and 1980s (Baum et al. 2003; McPherson and Myers
2009; Curtis et al. 2014). More recent data suggest an increase in abundance following
implementation of conservation measures in the 1990s (Curtis et al. 2014). Despite this positive
trend, population abundance estimates remain below historic estimates from 1961, and the
susceptibility of White Shark populations to anthropogenic threats warrants concern about
recovering the species.

A description of the broad strategies to be taken to address threats to the species’ survival and
recovery, as well as research and management approaches needed to meet the population and
distribution objectives, are included in section 7. These will help inform the development of
specific recovery measures in 1 or more action plans.

The identification of critical habitat for White Shark is not possible at this time, due to insufficient
information. The schedule of studies outlines the research required to identify critical habitat to
achieve the species’ population and distribution objectives (section 8).

Incidental interactions with White Sharks during the following activities are exempted by the
recovery strategy (section 10 of this document):

e fishing under the authority of a commercial licence issued under the Fisheries Act

1 White Shark are distributed in the waters off the 4 Atlantic provinces, and Quebec. Here and throughout
the recovery strategy, references to Atlantic Canada in relation to White Shark distribution or to recovery
measures also include Quebec.


https://www.canada.ca/en/environment-climate-change/services/species-risk-public-registry/cosewic-assessments-status-reports/white-shark.html
https://www.canada.ca/en/environment-climate-change/services/species-risk-public-registry/cosewic-assessments-status-reports/white-shark-2021.html
https://publications.gc.ca/collections/collection_2011/mpo-dfo/Fs70-6-2006-052-eng.pdf
https://www.dfo-mpo.gc.ca/csas-sccs/Publications/ScR-RS/2017/2017_025-eng.html
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¢ fishing under the authority of a communal commercial licence issued under the
Aboriginal Communal Fishing Licences Regulations

e scientific research activities undertaken by DFO and authorized under the Fishery
(General) Regulations

In addition, directed interactions with White Sharks during the following activities are exempted
by the recovery strategy:

e scientific research activities undertaken by DFO for White Shark conservation purposes
and authorized under the Fishery (General) Regulations

A proposed action plan will be completed within 5 years of posting the final recovery strategy.
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Recovery feasibility summary

It is difficult to assess the feasibility of recovery for the portions of the Northwest Atlantic
population of White Shark that utilize Atlantic Canadian waters because it depends on the
overall recovery of the population throughout its range as well as how movement patterns are
influenced by ocean conditions. While climate change may lead to White Shark habitat
degradation on a global scale, it could also increase habitat suitability for White Sharks in
Atlantic Canadian waters, increasing their seasonal abundance in Atlantic Canadian waters
(Bastien et al. 2020). Conversely, if the population were to experience a decline, as it has in the
past (Baum et al. 2003; McPherson and Myers 2009), movement to the northern extent of its
range could become less frequent, resulting in decreased occurrences in Atlantic Canadian
waters.

Based on the following 4 criteria established in the Species at Risk Act Policies (Government of
Canada 2009), the feasibility of recovery of the White Shark in Atlantic Canadian waters is
unknown. In keeping with the precautionary principle, a recovery strategy has been prepared as
per subsection 41(1) of SARA, as would be done when recovery is determined to be feasible.
This recovery strategy addresses the unknowns surrounding the feasibility of recovery.

1. Are individuals of the wildlife species that are capable of reproduction available now or in the
foreseeable future to sustain the population or improve its abundance?

Answer: Yes.

Individuals capable of reproduction are currently available to contribute to population growth and
abundance in United States (U.S.) waters (Casey and Pratt 1985; Curtis et al. 2014). White
Sharks inhabiting Canadian waters are not expected to be distinct or separate from the broader
Northwest Atlantic population (COSEWIC 2021).

2. Is sufficient suitable habitat available to support the species, or could suitable habitat be
made available through habitat management or restoration?

Answer: Yes.

White Sharks occur in temperate and tropical waters with a wide distribution that includes both
coastal and pelagic (offshore) waters (Compagno 2001). In the Western Atlantic, White Sharks
have been found from Newfoundland and Labrador to the Gulf of Mexico (Casey and Pratt
1985; Skomal et al. 2012; Curtis et al. 2014; Skomal et al 2017). Electronic monitoring suggests
approximately 25% of the population uses Canadian waters (Bowlby et al. 2022). White Sharks
are generalist predators that can partially regulate their body temperature (Compagno 2001),
characteristics that allow them to succeed in a variety of environmental conditions.

3. Can the primary threats to the species or its habitat (including threats outside Canada) be
avoided or mitigated?

Answer: Yes.
In the Northwest Atlantic, the incidental catch of White Sharks in U.S. fisheries appears to be

the most significant source of mortality (Santana-Morales et al. 2012; Curtis et al. 2014). White
Shark bycatch is documented in both fixed and mobile gear fisheries (for example, trap net,
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gillnet, and otter trawl). In Atlantic Canada, incidental fishing mortality is the primary
documented source of mortality (see section 5.2.2 for further information). Although incomplete
reporting and species misidentification may affect available data, records of incidental White
Shark captures causing mortality are very rare in Canadian waters (DFO 2017).

The recovery of a wide-ranging species like the White Shark is challenging when its
management is shared by several countries. Canadian efforts can contribute to the recovery
and protection of the Northwest Atlantic population of White Shark; however, collaboration with
other jurisdictions is paramount to recovery. Collaboration with the U.S., other nations, and
international organizations such as the International Commission for the Conservation of
Atlantic Tunas, Regional Fisheries Management Organizations, and the International Union for
Conservation of Nature can continue to facilitate the development and implementation of
mitigation and management measures that contribute to the recovery of this population beyond
Canada.

Existing fishing licence conditions requiring the live release of incidentally captured White
Sharks when possible, support threat mitigation and among others, are required as part of the
exemption described in section 10 of this recovery strategy. Another condition of the exemption
is the mandatory reporting of incidental captures in a DFO-approved SARA monitoring
document, which will provide information to better understand the threat of bycatch, and to
support recovery. In addition, research and monitoring will improve knowledge of White Shark
biology, ecology, and seasonal distribution, thereby informing additional mitigation and
management measures.

Effects of climate change on White Shark are not well understood but could alter their
distribution in Atlantic Canadian waters. The threat of climate change to White Sharks cannot be
mitigated at a regional scale; however, this is not identified as a primary threat to the species.

4. Do recovery techniques exist to achieve the population and distribution objectives or can
they be expected to be developed within a reasonable timeframe?

Answer: Unknown.

Available data are insufficient to support traditional fisheries assessment models, which can be
used to determine quantitative abundance and population and distribution objectives for species
at risk (DFO 2006). As an alternative, this recovery strategy incorporates a qualitative recovery
goal until sufficient information is available to develop quantitative population and distribution
objectives. As further information becomes available regarding threats and threat mitigation, it is
assumed that more targeted recovery techniques and management measures can be
developed within Canada to reduce human-induced mortality to this species.
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1 Introduction

The White Shark (Carcharodon carcharias) Atlantic population? was listed as endangered under
the Species at Risk Act (SARA) in 2011.

This recovery strategy is part of a series of documents regarding White Shark (Atlantic
population) that should be taken into consideration together, including the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC) status reports (COSEWIC 2006; 2021),
the recovery potential assessment (RPA) (DFO 2006), the evaluation of scope for harm (DFO
2017), and the subsequent action plan(s) (to come). A recovery strategy is a planning document
that identifies what needs to be done to arrest or reverse the decline of a species. It sets
objectives and identifies the main areas of activities to be undertaken. Detailed planning for
species recovery is done at the subsequent action plan stage.

The RPA is a process undertaken by Fisheries and Oceans Canada (DFO) to provide the
information and scientific advice required to implement SARA, relying on the best available
scientific information, data analyses, and modelling, and expert opinions. The outcome of this
process informs many sections of the recovery strategy. For more detailed information beyond
what is presented in this recovery strategy, refer to the COSEWIC status reports (COSEWIC
2006; 2021) and the RPA (DFO 2006).

2 Globally, White Sharks form 2 genetically distinct population lineages. The South African and Northwest
Atlantic populations are separate from the Indo-Pacific and Mediterranean populations. The genetic
differences between the South African population and the Northwest Atlantic population suggest they are
reproductively isolated from one another (Gubili et al. 2012; O’Leary et al. 2015). COSEWIC (2021) refers
to an “Atlantic population” to distinguish it from White Sharks in the Canadian Pacific region. White
Sharks that occur in Atlantic Canada are neither biologically nor ecologically distinct from the larger
Northwest Atlantic population (COSEWIC 2021). This recovery strategy refers to the subset of the
Northwest Atlantic White Shark population in the waters of Atlantic Canada while they are in Atlantic
Canadian waters. Recovery efforts in Atlantic Canada are expected to positively affect the Northwest
Atlantic White Shark population.


https://www.canada.ca/en/environment-climate-change/services/species-risk-public-registry/cosewic-assessments-status-reports/white-shark.html
https://www.canada.ca/en/environment-climate-change/services/species-risk-public-registry/cosewic-assessments-status-reports/white-shark-2021.html
https://publications.gc.ca/collections/collection_2011/mpo-dfo/Fs70-6-2006-052-eng.pdf
https://www.dfo-mpo.gc.ca/csas-sccs/Publications/ScR-RS/2017/2017_025-eng.html
https://www.dfo-mpo.gc.ca/csas-sccs/Publications/ScR-RS/2017/2017_025-eng.html
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2 COSEWIC species assessment information

Date of assessment: April 2021

Common name (population): White Shark (Atlantic population)
Scientific name: Carcharodon carcharias

Status: Endangered

Reason for designation: This highly mobile species is a seasonal migrant in
Atlantic Canada and considered to be part of a widespread Northwest Atlantic
population. The status of the Canadian population is considered to be the same as
that of the broader Northwest Atlantic population. That broader population is
estimated to have declined by >70% over the past 1.5 generations (since the 1960s)
because of incidental mortality from fishing. However, the population appears to have
remained stable since the 1990s and is projected to remain stable or increase
slightly. Although measures to improve fishing practices have been introduced, the
primary threat continues to be mortality from incidental capture in fisheries. The
species is still vulnerable to this threat because of its long generation time (42 years)
and low reproductive rate.

Occurrence: Atlantic Ocean, New Brunswick, Newfoundland and Labrador, Prince
Edward Island, Nova Scotia, Québec

Status history: Designated Endangered in April 2006. Status re-examined and
confirmed in May 2021.

3 Species status information

The White Shark has been internationally recognized as an at-risk species for several decades.
Table 1 provides a summary of the various status designations assigned to this species. This
list is not exhaustive, and these designations are not all associated with legally binding
prohibitions to protect the species. More information on national-level protections afforded to
White Sharks can be found in Bruce (2008) and Santa-Morales et al. (2012).

Table 1. Summary of existing protection or other status designations assigned to White Shark.
These represent the most recent assessment years and may not capture historical designations.

Designation

Jurisdiction Authority/organization Year Status/description

level
. . Listed as
Canada Species at Risk Act 2011 endangered on Population
S.C. 2002, c. 29
schedule 1
Committee on the Status of Assessed as
Canada Endangered Wildlife in 2006, 2021 d d Population
Canada endangere
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Designation
level

Jurisdiction Authority/organization Status/description

Magnuson-Stevens Fishery

United States C|_(|).nservajuon Act- Atla.ntlc 1997 Prohibited species Population
ighly Migratory Species

Fishery Management Plan
Bern Convention on the

Mediterranean Conservation of European 1982 Listed in appendix IlI Population

Wildlife and Natural Habitats

United Nations Convention on

International the Law of the Sea (1982)

1982 Listed in annex | Species

The Convention on the
International Conservation of Migratory 2007
Species of Wild Animals

Convention on International
International Trade in Endangered Species 2005 Listed in appendix Il Species
of Flora and Fauna

International Union for
Assessed as

International Conservation of Nature Red 2018 Species
List vulnerable

Listed in appendix |

and appendix Il Species

Upon listing as an endangered species (2011), the White Shark (Atlantic population) became
protected wherever it is found by section 32 of SARA:

“No person shall kill, harm, harass, capture, or take an individual of a wildlife species that is
listed as an extirpated species, an endangered species or a threatened species.” [subsection
32(1)]

“No person shall possess, collect, buy, sell, or trade an individual of a wildlife species that is
listed as an extirpated species, an endangered species or a threatened species, or any part or
derivative of such an individual.” [subsection 32(2)]

Under section 73 of SARA, the competent minister may enter into an agreement or issue a
permit, if the pre-conditions are met, authorizing a person to engage in an activity affecting a
listed wildlife species, any part of its critical habitat or its residences.

4 Species information

4.1 Description

White Sharks are large endothermic (warm-blooded) predators that occupy the apex of most
food webs where they occur (Compagno 2001). The largest individuals can reach over 6 m in
length. Length at birth is between 109 cm and 165 cm. White Sharks can be distinguished by
their stout body with a conical snout, and large, flat, triangular serrated teeth. They have long gill
slits and conspicuously large black irises. Similar to most sharks, they have 2 dorsal fins; the
first is large with a dark rear tip that is not attached to the back, and the second is much smaller.
The caudal fin is large and crescent-shaped. As shown in figure 1, the dorsal surface is darker,
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ranging from grey or brownish-grey to blackish, while the ventral surface of the body is a sharply
contrasting white (COSEWIC 2021).

A 1% dorsal fin B

1% dorsal oriai free rear tip dark
orsal origin rte 2™ dorsal fin

over pectoral )
freel:ear tip in front of Crown triangular,
. anal fin coarsely serrated

5 = ": & Caudal fin %.
T lunate

Root 4 k
bilobate 2

conical  Gill slits long,
2/, body depth

Pectoral fin

Keel on caudal

duncle
Belly white, no be

dusky blotches

undersurface
black tipped

Figure 1. Characteristics useful for identifying the White Shark. A. Lateral view, B. detail of upper
and lower anterior teeth. Diagrams by R. Aidan Martin. Source: COSEWIC 2021.

Little is known about White Shark biology and ecology (Bruce 2008). White Sharks are slow-
growing and long-lived, surviving up to 73 years (Hamady et al. 2014; Natanson and Skomal
2015). They are late-maturing, at 26 years for males and 33 years for females (Natanson and
Skomal 2015). Length at sexual maturity has been estimated as 4 to 5 m for females and 3.1 to
4.1 m for males, based on dissection of reproductive organs of both sexes, and/or the extent of
clasper calcification in males (Francis 1996; Pratt 1996; Tanaka et al. 2011). More recent
research has estimated total length at sexual maturity as 4.1 m for females and 3.3 m for males
of the Northwest Atlantic population (Marquez-Farias et al. 2024).

White Sharks have a long gestation period (10 to 20 months), small litter size (2 to 17 pups)
(Bruce 2008; COSEWIC 2021) and low reproductive capacity (Smith et al. 1998). Generation
time is uncertain due to varying estimates of life history parameters, but is estimated at 23 to 62
years, likely closer to 62 years (Bruce 2008; Hamady et al. 2014; DFO 2017). The species is
known to be highly opportunistic and preys on a wide spectrum of organisms such as fish
(including skates and other sharks), seals, whales, marine turtles, marine birds, and some
invertebrates (squids and crustaceans) (Bruce 2008). Individuals larger than 3 to 4 m feed
predominantly on marine mammals (Klimley 1985; Estrada et al. 2006). White Sharks have also
been observed to scavenge on dead marine mammals, such as whales (Skomal et al. 2012).
White Sharks are known to aggregate near concentrations of schooling fish typically in
upwelling areas and near seal colonies (Compagno 2001). Diet varies by region according to
the availability, abundance, and vulnerability of prey (Compagno 2001).

White Sharks are obligate ram breathers, meaning they must swim to breathe. If they are
restricted from swimming, they will drown.

4.2 Population abundance and distribution

White Sharks are distributed globally throughout temperate and subtropical regions (see figure
2). DNA evidence and tagging studies suggest a single, wide-ranging population in the
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Northwest Atlantic, with limited gene flow among other populations (Boustany et al. 2002; Gubili
et al. 2011; O’Leary et al. 2015). This means that the Northwest Atlantic population is largely
genetically isolated from populations elsewhere in the Atlantic, Mediterranean, and Pacific
oceans.

In the Western Atlantic, White Sharks are known to range from Bonavista Bay, Newfoundland
and Labrador, to Northern Brazil (Compagno 2001; Fergusson et al. 2005).

180" 1% 120" 80° 80° O o* N 680" -0 120° 150° 180"

180° 150° 8o
Figure 2. Global distribution of White Sharks. Dark grey represents the confirmed range; light grey
represents the suspected or unconfirmed range (Compagno 2001).

e - g; ;l l .m
120" 80* 80" x o x* B80” 80" 120 150 1

Atlantic Canadian waters represent the northern extent of the population’s distribution (Curtis et
al. 2014; COSEWIC 2021). The earliest reported sighting of White Shark in Canadian waters
occurred in 1873. Confirmed sightings have been reported throughout Atlantic Canadian waters,
the majority of which occur between June to September with the most recorded sightings
occurring in August (figure 3) (COSEWIC 2021; DFO 2024). In recent years, increased research
and identification efforts have revealed Atlantic Canadian waters to be more frequently used
than previously thought (Skomal et al. 2017; Bastien et al. 2020).
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I’l Fisherles and Oceans. gﬂr;;«owm

White Shark records
(excluding tagged sharks) in
Atlantic Canada (1873 to 2023)

A Confirmed record

/A Unconfirmed record

Figure 3. White Shark records (1873 to 2023) in Atlantic Canada (DFO 2024). Locations are indicated using coordinates when available. If
no coordinates were provided, the location is indicated approximately using the description provided with the record. Note that effort is
not accounted for in this figure, nor is effort equally distributed throughout the area captured. Data derived from satellite or acoustic
tagging are not included in this map. Fisheries and Oceans Canada reviews records and classifies them as either confirmed or
unconfirmed, based on the available information (for example, pictures, videos, and descriptions).
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White Sharks use inshore, continental shelf, pelagic, and mesopelagic waters, regularly
undertake long offshore migrations, and appear to follow common routes when moving between
coastal areas (Boustany et al. 2002; Bruce et al. 2006; COSEWIC 2021; Franks et al. 2021).
Telemetry and photographic studies of White Sharks have improved understanding of local
movements, residency patterns, and long-distance migrations (Klimley and Ainley 1996; Bonfil
2004; Bruce et al. 2006; Bruce 2008; Duffy et al. 2012; Skomal et al. 2017; Winton et al. 2023).

Only a portion of the broader Northwest Atlantic population enters Canadian waters seasonally,
with evidence that individuals repeatedly return to similar areas over numerous years (Franks et
al. 2021; Bowlby et al. 2022). Sub-adult and mature White Sharks of both sexes occur in
Atlantic Canadian waters and range widely throughout the region (Skomal et al. 2017; Bastien
et al. 2020; Franks et al. 2021; Bowlby et al. 2022). Juveniles and sub-adults are more likely to
make use of Canadian waters (Bowlby et al. 2022).

With respect to the Northwest Atlantic population, areas of high White Shark concentration vary
seasonally, with higher density in the mid-Atlantic Bight, New England, and Canadian waters
during summer, and off the southeastern U.S. and in the Gulf of Mexico during winter (Curtis et
al). In Canada, the waters surrounding Nova Scotia (including the Bay of Fundy and into the
Gulf of St. Lawrence) and the shelf break around the Grand Banks are high-use areas (Franks
et al. 2021). While coastal sharks include juvenile, sub-adult, and adult sharks, pelagic habitat is
more common amongst sub-adult and adult individuals (Curtis et al. 2014, Skomal et al. 2017).
Foraging behaviour could result in movement to pelagic habitat; however, Skomal et al. (2017)
indicated that offshore movements by females could coincide with gestation, as suggested by
tagging studies in the Pacific (Domeier and Nasby-Lucas 2013; Domeier 2012). One coastal
nursery location has been identified off Long Island, New York (Shaw et al. 2021), but neonates
or young-of-the-year have not yet been documented in Canada (Bowlby et al. 2022). There
seems to be a seasonal pattern in inshore and offshore habitat use, with individuals tending to
remain in continental shelf waters (< 200 m) during the summer and autumn throughout the
Northwest Atlantic, only making use of deeper habitats at other times of the year (Skomal et al.
2017; Bowlby et al. 2022). White Sharks have been documented in a wide range of water
temperatures (-0.9 to 30.5°C) (Bigelow and Schroeder 1948; Franks et al. 2021).

Research off California showed that females exhibit a 2-year migratory pattern, using inshore or
offshore waters depending on their life cycle stage, while males exhibit a 1-year migratory
pattern (Domeier and Nasby-Lucas 2013). Genetic studies have shown that the dispersal of
White Sharks may be sex-biased, with higher site fidelity exhibited by females (Pardini et al.
2001; Gubili et al. 2012).

White Sharks are globally rare and population data are limited (COSEWIC 2021). Global
abundance, including for the Northwest Atlantic population, is unknown. Even in known hotspots
such as off central California and South Africa, population estimates indicate that the species
exists in relatively low numbers (Chapple et al. 2011; Andreotti et al. 2016). Within the
Northwest Atlantic population, Curtis et al. (2014) collected 649 verified records (excluding
tagged detections) over a 210-year period (1800 to 2010), 94% of which occurred after 1950.
Winton et al. (2023) estimated that 800 White Sharks visited the Cape Cod aggregation site
from 2015 to 2018.

Research suggests historic population declines in the Northwest Atlantic, off the coasts of South
Africa and eastern Australia, and in the Adriatic Sea (Pepperell 1992; Reid and Krough 1992;
Cliff et al. 1996; Soldo and Jardas 2002; Baum et al. 2003; Curtis et al. 2014). More recent
studies show relative stability in South Africa (Bowlby et al. 2023; 2024) and apparent increases
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in abundance in the Northwest Atlantic, New Zealand, and California (Dudley and Simpfendorfer
2006; Reid et al. 2011; Lowe et al. 2012; Curtis et al. 2014). Prior to 2014, the only published
study examining trends in White Shark abundance in the Northwest Atlantic Ocean used catch-
per-unit-effort data from an American pelagic longline fishery to estimate a 79% decline
between 1986 and 2000 (Baum et al. 2003). However, the magnitude of this decline has been
disputed (Burgess et al. 2005). Research by McPherson and Myers (2009) suggested an 86%
decline of White Sharks in eastern Canadian waters over 3 generations (1926 to 1988) based
on sightings data. Curtis et al. (2014) reviewed data from 1800 to 2010 to collate the most
comprehensive dataset of sightings and catch-per-unit effort information on White Sharks in the
Northwest Atlantic. Their analysis suggests that White Sharks in the Northwest Atlantic
increased in abundance following the implementation of conservation measures in the U.S.
during the 1990s, a common trend for White Shark populations globally. However, the
magnitude of population increase is uncertain, largely because productivity is now thought to be
lower than historically assumed (Bowlby and Gibson 2020).

Despite apparent positive population trends, mortality from anthropogenic threats remains a
concern for the long-term viability of the Northwest Atlantic population (Curtis et al. 2014;
COSEWIC 2021). A recent population viability analysis suggested that total annual removals for
the Northwest Atlantic population should remain below 10 animals to ensure population growth
rates remain positive and result in long-term persistence of the population (Bowlby and Gibson
2020).

The Mi’kmaq people of Atlantic Canada state that the White Shark has been known to their
people for thousands of years; a White Shark tooth, dated 1,000 to 2,000 years before present
day, was found in an oyster midden on Pig Island, Nova Scotia, located in the Northumberland
Strait (Gilhen 1998; COSEWIC 2021). Indigenous knowledge is a source of information about
White Shark distribution and habitat use. Local knowledge possessed by ocean users is also a
source of information on White Shark distribution and habitat use.
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4.3 Needs of the species

The habitat needs of White Shark within Atlantic Canadian waters are unknown. As described in
4.2, they occur regularly in Atlantic Canadian coastal and pelagic waters, mainly during summer
and fall months, though there have also been documented occurrences in winter months.

Warmer waters during the summer and the presence of seal rookeries may help explain their
distribution as it is probable that White Sharks scavenge on and hunt marine mammals in
Atlantic Canada (Brodie and Beck 1983; Lucas and Natanson 2010; COSEWIC 2021).

White Shark survival and recovery are subject to inherent limiting factors including their naturally
low abundance, slow growth, late maturation, and low fecundity, which lead to overall low
productivity (COSEWIC 2021). These factors may be magnified by site fidelity displayed by
female White Sharks, which may increase their vulnerability to exploitation (Pardini et al. 2001).
White Sharks may also be particularly susceptible to environmental toxicity and pollution, due to
their life history and ovoviviparous reproduction (COSEWIC 2021). The disproportionately high
representation of juveniles and sub-adults in Canadian waters (Bowlby et al. 2022) may render
the population increasingly vulnerable to the impacts of threats affecting those life stages in
Canadian waters.

5 Threats

5.1 Threat assessment

A threat is defined as any human activity or process that has caused, is causing, or may cause
harm, death, or behavioural changes to a wildlife species at risk, or the destruction, degradation
and/or impairment of its habitat, to the extent that population-level effects occur (DFO 2014b).
A human activity may exacerbate a natural process, such as the prevalence of disease (DFO
2014b). COSEWIC (2006; 2021) assessed White Shark in Atlantic Canada as endangered
largely due to threats occurring outside of Canadian waters that likely influence the ability of the
species to recover within Canadian waters. Its status was re-examined and confirmed as
endangered in May 2021 (COSEWIC 2021). Threats to White Shark are summarized in table 2,
and described in more detail in section 5.2 and COSEWIC (2006; 2021). Threat assessment
categories are defined in appendix B.

The threat assessment presented in table 2 was completed based on information in the
COSEWIC status report (COSEWIC 2006), the RPA (DFO 2006), the evaluation of scope for
harm (DFO 2017), other published information, and expert opinion. The threat assessment was
not subject to scientific peer review and preceded the publication of the most recent program
guidance on assessing threats to species at risk (DFO 2014b). The results of the assessment
are subject to change as new information becomes available. In the absence of a population
estimate, and without knowledge of how threats may have affected the population to date,
population-level effects cannot be determined with any certainty. Instead, probable population-
level effects are inferred from what is currently known about the rate of mortality and injury to
individuals, where available.
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Table 2. Summary of threats to White Sharks globally and within Atlantic Canada. Refer to Appendix B for definitions of terms used

herein.

Directed fishing, finning, and

Level of
concern

Occurrence

Frequency

Severity

Causal
certainty

curio trade Global High Widespread | Current Continuous High High
. Low Unknown Unknown Unknown Unknown Unknown
Canada

Commercial bycatch Global High Widespread | Current Continuous High High
. Low Unknown Current Recurrent Unknown Unknown
Canada

Recreational fishing Global Medium Widespread | Current Continuous :\él\(l)vderate— Medium
Atlantic
Canada Low Unknown Current Unknown Low Low

Shark control programs Global Low Localized Current Continuous :\c/)l\(l)vderate- Low
Atlantic N/A N/A N/A N/A N/A N/A
Canada

Persecution Global Low-medium | Unknown C_urre_nt/ One_—tlme / Unknown Medium

historical continuous

Atlantic Unknown Unknown Unknown Unknown Unknown Unknown
Canada
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Level of
concern

Extent

2025

Occurrence

Frequency

Severity

Causal
certainty

Ecotourism Global Low Localized Current Recurrent Unknown Low
Atlantic Low Localized Current Recurrent Unknown Low
Canada

Public aquaria (historic) Global Low Unknown Historical One(1)-time | Unknown Low
Atlantic N/A N/A N/A N/A N/A N/A
Canada

E)irif]'SStent bioaccumulation of Global Low Unknown Unknown Unknown Unknown Low
Atlantic Unknown Unknown Unknown Unknown Unknown Unknown
Canada

Habitat degradation Global Low Widespread | Unknown Unknown Unknown Low
Atlantic Unknown Unknown Unknown Unknown Unknown Unknown
Canada
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5.2 Description of threats

Global threats are relevant to all White Shark populations, but little is known about how threats
affect the portion of the Northwest Atlantic population occurring in Atlantic Canadian waters.
Threats are described below in a global context and, where possible, information regarding the
White Shark in Atlantic Canadian waters is provided. The COSEWIC (2021) assessment
identifies human activities, primarily commercial and recreational fishing, the curio trade in jaws
and teeth, trade in fins for food and trophies, and the bioaccumulation of toxins, as the main
threats to White Sharks. Other potential threats (section 5.2.10) may result in direct mortality or
injury to individual sharks, may affect their behaviour and habitat use, and may contribute to
reduced population fitness and viability.

5.2.1 Directed fishing, finning, and curio trade
Global

White Sharks are predominantly caught as commercial bycatch, although small-scale and
artisanal fisheries in some areas also target the species (Compagno 2001). White Sharks are
mostly targeted for their highly valued teeth, jaws, and fins (Compagno 2001; CITES 2004).
Teeth and jaws are used in the curio trade for jewelry, souvenirs, decorations, and collectibles.
Large sharks are more in demand for the higher value of their jaws and individual teeth
(Compagno 2001; Bonfil et al. 2004; Duffy 2004; Fowler et al. 2005). The highly valued fins of
White Sharks make them more vulnerable to finning. This refers to the removal and retention of
shark fins and the discard of the remainder of the body at sea, a practice which contributes
significantly to the overexploitation of sharks worldwide (IUCN 2003). Fins are then sold both as
food and as trophies. The meat, skin, cartilage, and liver oil of the species are used for human
consumption, although the high mercury content of the meat limits its demand (Compagno
2001).

The high value and notoriety of White Shark products encourage poaching and illegal trade.
Evidence suggests that where legislative protections for the species exist, White Sharks were
still poached and traded as of the early 2000s, including in Australia, South Africa, and the U.S.
(CITES 2004; Shivii et al. 2005). Considering the high value, ease of transport, and ready
market for White Shark teeth, this threat may be more significant than current Convention on
International Trade in Endangered Species (CITES) records indicate (Cooper 2009).

Because of the unknown extent of fishing throughout its range, including illegal, unreported, and
unregulated fishing and trade, combined with the high value of White Shark products, this threat
is considered to be an important source of mortality for White Sharks globally.

Atlantic Canada

Finning in Canadian waters, and by Canadian licence holders operating outside the Canadian
Exclusive Economic Zone (EEZ), has been banned since 1994 (DFO 2007). Canada has
adopted protective shark finning policies (Pikitch et al. 2008) that are described in section 7.1.
lllegal trade of White Shark products in Atlantic Canada is thought to be minimal or non-existent,
though further information is required to properly assess its contribution to the level of concern
for this threat. Directed fishing and retention of bycaught White Sharks is not permitted within
Atlantic Canadian waters.
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5.2.2 Commercial bycatch
Global

Bycatch refers to interaction of non-target species with fishing gear. Because White Sharks are
obligate ram breathers, they are particularly susceptible to mortality as a result of bycatch in
fishing gear that restricts or prohibits movement, limiting the flow of water over their gills.
Globally, White Sharks are captured in both fixed gear and mobile gear fisheries (Curtis et al.
2014). Compagno (2001) lists longlines, hook-and-line, fixed bottom gillnets, pelagic gillnets,
fish traps, herring weirs, trammel nets, bottom and pelagic trawls, and purse seines as fisheries
with the highest rates of White Shark bycatch. Globally, it is unclear which of those fisheries
capture the most White Sharks as bycatch (Diaz and Serafy 2005; Moyes et al. 2006; Campana
et al. 2009). COSEWIC (2021) indicated that the American pelagic longline fishery is the
primary cause of bycatch mortality in the Northwest Atlantic, based largely on Baum et al.
(2003), with most bycatch occurring south of Florida. Historic and current studies from southern
California indicate that net fisheries, such as trammel nets, drift and set gillnets, catch more
White Sharks than other fisheries studied (Lowe et al. 2012; Santana-Morales et al. 2012).

Commercial bycatch in the southern U.S. appears to be the most important source of mortality
for the species in the Northwest Atlantic (Curtis et al. 2014).

Atlantic Canada

Information on bycatch of White Sharks in Atlantic Canada is sparse. Commercial bycatch
resulting in mortality® is thought to be rare, based on 31 records between 1873 and 2023,
though it is probable that this underestimates the true rate of interactions resulting in mortality
(DFO 2017; 2024).

Approximately 60% of authenticated bycatch occurrences between 1920 and 2023 were in cod
or hake gillnets and herring weirs (DFO 2017; 2024). Two White Shark mortalities were
recorded in weirs in the Bay of Fundy in 2010 and 2011 (DFO 2017). Throughout Atlantic
Canada, there are only 4 records of White Shark bycatch in at-sea observer databases (DFO
2024). For all 4 records, species identification was unconfirmed due to small recorded sizes of
the individuals caught and a lack of photo or video confirmation. Other bycatch records were
obtained from COSEWIC (2006), through a literature review, and recent records were obtained
from fish harvesters.

No studies have investigated shark catch or mortality rates from herring weirs; however,
mortality could be low if the entrapped shark remained submerged and was free to move and
breathe prior to escape or live-release in a timely manner. Live-release of White Sharks from
brush weirs, however, would be improbable as most brush weirs go dry as the tide goes out.
Although White Shark mortality rates in gillnets in Atlantic Canada have not been determined,
they are expected to be high because the gillnet gear restricts movement and limits the flow of

3 As a precautionary approach, in the 2017 “Evaluation of Scope for Harm for White Shark (Carcharodon
carcharias) in Atlantic Canada” (DFO 2017), an assumption was made that White Shark bycatch records
resulted in mortality, if mortality or live release was not indicated. It is possible that mortality did not occur
in some cases (for example, there are 6 incidental captures in herring weirs in the outer Bay of Fundy that
could have resulted in live release). An additional precautionary measure was to include unconfirmed
records in the analysis.
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water over the gills, impairing breathing. The only known study to examine shark bycatch
mortality in Atlantic Canadian gillnet fisheries took place in Newfoundland waters from 2001 to
2003 (Benjamins et al. 2010). This study was unable to determine mortality rates for any
species including White Sharks.

There are 2 records of White Shark interactions in DFO-approved SARA monitoring documents.
However, Hurtubise et al. (2020) found that, for endangered Leatherback Sea Turtles, these
records underestimate true turtle-fishery interaction rates in Atlantic Canada. These findings are
likely also true for other SARA species for which the submission of SARA monitoring documents
is required, including White Shark.

Commercial gear types that have caught White Sharks incidentally in other jurisdictions but
have no recorded interactions with White Sharks in Atlantic Canada have the potential for future
interactions in Atlantic Canada. These include but are not limited to mid-water trawls and bottom
longlines (Compagno 2001).

Commercial bycatch is considered to be of low concern within Atlantic Canadian waters based
on available records; however variability in at-sea observer coverage in Canadian fisheries that
may interact with White Sharks makes quantitative assessments of the frequency and
magnitude of bycatch challenging.

COSEWIC (2021) specifies that long-term warming may shift the centre of distribution for this
species to the north, potentially changing the frequency of incidental captures in fisheries in
Atlantic Canada relative to other parts of the population’s range.

5.2.3 Recreational fishing
Global

Recreational shark fisheries are often poorly documented by government agencies and are not
typically considered a priority for management. White Sharks are subject to targeted sport
fisheries for game-fishing records and trophy jaws due to their size, notoriety, and powerful
resistance to capture (Compagno 2001; CITES 2004). However, an increasing number of
anglers worldwide are voluntarily using catch and release practices for sharks. This trend often
coincides with voluntary tagging programs (Babcock 2008). White Sharks have been a
prohibited species (that is, no commercial or recreational harvest) throughout the U.S. since
1997 (Curtis et al. 2014).

Atlantic Canada

Records indicate that in Atlantic Canada, White Sharks have only been caught during
recreational fishing activities 4 times since 1873. This low number is attributed in part to their
scarcity, size, and ability to bite through regular tackle (DFO 2006). In Canada, recreational
shark fishing, including shark charters and fishing tour operations, is restricted to hook and
release (that is, no retention permitted) and White Sharks can not be targeted. A small number
of shark fishing derbies have historically been held by some communities in the Maritime
provinces. Retention of some shark species is permitted in these derbies, but White Sharks
cannot be targeted or retained.
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5.2.4 Shark control programs
Global

White Sharks are intentionally targeted by beach meshing and drumline programs to protect
swimmers in South Africa, Australia, and New Zealand (CITES 2004; Curtis et al. 2012; Gibbs
et al. 2019). The numbers of such captures are low, and thus the threat to the population is
likely low, though the mortality rate of those captured in the meshing and on traditional
drumlines is high. The use of Shark-Management-Alert-in-Real-Time (SMART) drumlines in
Australia represents a less harmful alternative to traditional shark control programs (Tate et al.
2021; Butcher et al. 2023).

Atlantic Canada

Shark control programs do not occur in Atlantic Canadian waters.

5.2.5 Persecution
Global

Due to their sometimes-lethal interactions with humans, White Sharks have acquired a negative
reputation that is perpetuated by popular media. As a consequence, campaigns to kill White
Sharks sometimes take place after shark attacks or in anticipation of such attacks (for example,
shark culls) (CITES 2004; Fergusson et al. 2005; Curtis et al. 2012). In addition, White Sharks
are sometimes killed because they are considered a nuisance to fisheries. The issue is
exacerbated by their tendency to investigate boats and other floating objects, bringing them to
the surface and potentially increasing their chance of being intentionally injured or killed
(Compagno 2001).

Atlantic Canada

Given that persecution of White Shark has occurred elsewhere where the species’ habitat use
overlaps with humans this may also occur in Atlantic Canadian waters. However, there are no
confirmed records of this threat occurring within Atlantic Canada.

5.2.6 Ecotourism
Global

Poorly managed ecotourism operations are a potential threat to White Sharks. In several parts
of the world (for example, the U.S., Mexico, South Africa, Australia, and New Zealand) cage
diving and other types of tourism operations have been developed to observe White Sharks in
their natural environment. The long-term effects of these activities on White Shark populations
are unknown (CITES 2004), although effects on White Shark behaviour may be of concern
(Laroche et al. 2007; Huveneers et al. 2018). A main concern is the provisioning of food in the
form of bait, which has been linked to negative impacts on White Shark surface behavior and
habitat use, leading to conditioning that may result in increased rate of interactions between
sharks and humans (Becerril-Garcia et al. 2020a). There have been several studies
investigating the impacts of tourism on White Shark behavior, residency, and activity,
particularly in South Africa and Australia where known White Shark aggregation sites overlap
with tourism activities (Huveneers et al. 2018). Harmful interactions between White Sharks and
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cages have also been recorded during ecotourism operations (Becerril-Garcia et al. 2019;
2020a). Globally, White Shark cage diving is often subject to management and regulations to
mitigate impacts to White Shark health and behaviour (Bruce 2015).

Atlantic Canada

Currently, there is limited ecotourism directed at White Sharks within Atlantic Canada. However,
as public awareness of and interest in White Sharks in Atlantic Canadian waters increases, the
potential for ecotourism operations directed at the species also increases.

Within Atlantic Canadian waters, there are several known pinniped aggregation sites, most
notably for grey seals. There is limited research available documenting seasonal White Shark
aggregations around these pinniped colonies or elsewhere in Atlantic Canada, and the impact
that baiting activities from ecotourism operations might have on altering White Shark behavior or
distribution is unknown.

5.2.7 Public aquaria
Global

Public aquaria captured live White Sharks for exhibits during the 1970s and 1980s; these sharks
usually perished after a few days in captivity (Compagno 2001). The Monterey Bay Aquarium in
California has had 5 live White Shark exhibitions since 2004. All sharks survived and were
successfully returned to the wild after 6 months or less spent at the Aquarium. The threat is
considered historical since White Sharks are infrequently taken for this purpose.

Atlantic Canada

Live capture of White Sharks is not considered a threat within Atlantic Canadian waters, as it is
not known to occur, nor is it permitted.

5.2.8 Persistent bioaccumulation of toxins
Global

Due to their diet and longevity, White Sharks are likely to bioaccumulate pollutants in their
bodies, as has been observed in other shark, ray, and skate (elasmobranch) species (Cagnazzi
et al. 2019).

White Shark specimens from South African waters were found with high levels of
organochlorine pesticides, metals (for example, mercury), and polychlorinated biphenyls (PCBSs)
(Schlenk et al. 2005). Juveniles in the Southern California Bight had mercury levels 6 times
greater than the established wildlife screening value of concern, significant levels of organic
contaminants in their livers, and dichlorodiphenyltrichloroethane (DDT) concentrations
exceeding those reported for any other elasmobranch (Mull et al. 2012). The potential for female
White Sharks to transfer contaminants to offspring is elevated due to the species’ high trophic
position (Lyons et al. 2013).

Accumulations of these toxins result in severe health issues (for example, reproductive

impairment, skeletal abnormalities, endocrine disruption, and immunotoxicity) in a number of
marine mammals, and may be of concern for White Sharks. However, research suggests that
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White Sharks may have physiological protective mechanisms to mitigate the effects of such
toxins, as White Sharks in South Africa had blood concentrations of heavy metals that would
normally be toxic in vertebrates but showed no evidence of adverse health effects (Merly et al.
2019).

Atlantic Canada

Numerous studies have assessed the potential prevalence and impacts of bioaccumulation on
White Shark in the Northwest Atlantic. Marciano et al. (2024) found accumulation of
Per/Polyfluoroalkyl Substances (PFASs) within White Shark plasma and liver tissues, with
sharks sampled off Nova Scotia having higher plasma PFAS concentrations than those sampled
elsewhere within the population’s range, potentially attributable to differences in diet. Bielmyer-
Fraser et al. (2023) found that concentrations of certain metals varied based on collection site,
that concentrations of nickel varied based on sex, and that efficient detoxification strategies may
exist within the population. Crawford et al. (2023) found bioaccumulate of mercury in White
Shark plasma and tissue, with muscle tissue mercury levels comparable to other White Shark
populations, but plasma mercury levels exceeding those documented in other populations by
almost 4 times. This bioaccumulation was not, however, associated with poor health markers,
suggesting that the species possesses effective mechanisms for responding to such
physiological stress.

5.2.9 Habitat degradation
Global

Increasing coastal development, dumping of organic waste, overfishing of prey species, and
climate change may lead to degradation of important feeding, mating, and pupping areas for
White Sharks. However, White Sharks may adapt their behaviour and habitat use in response to
habitat degradation. COSEWIC (2021) specifies that increasing water temperatures and ocean
acidification may negatively affect White Shark pups and nursery grounds, because pups
cannot move long distances to find waters conducive to their survival and growth.
Documentation of how habitat degradation may have altered the health, distribution, and
productivity of sharks remains scarce.

Atlantic Canada

White Shark habitat use in coastal and offshore Atlantic Canadian waters encompasses a large
geographic area for a significant period of the year (see section 4.2 Population abundance and
distribution). While not documented in published literature, various forms of habitat degradation
could potentially pose a threat to the species.

5.2.10 Other threats
Some additional anthropogenic activities are thought to present potential threats to White
Sharks globally and in Atlantic Canada, although they are poorly understood. These are not

included in table 2, as little to no information is available to assess the level of concern and
causal certainty.
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Anthropogenic electromagnetic fields

Elasmobranch species, such as White Shark, possess an electrical sense that can detect
localized electromagnetic fields (EMFs) that they may use for larger-scale navigation (reviewed
in Hueter et al. 2004). Studies of other elasmobranchs indicate that the detection of EMFs helps
them to detect prey, avoid predators, and orient themselves at local scales. They may use
EMFs in their environment both actively and passively for navigation (Hueter et al. 2004).

Anthropogenic sources of EMFs have been introduced into the marine environment from a wide
variety of sources in many parts of the world (Normandeau et al. 2011). Little is known about
their impact on marine species and ecosystems. Although there is a lack of information on EMF
effects to White Shark and other marine species, EMFs present a potential threat.

In Atlantic Canada, potential anthropogenic sources of EMFs include submarine power and
telecommunication cables and offshore renewable energy development structures (for example,
wind or tidal power) (Isaacman and Daborn 2011; Normandeau et al. 2011; DFO 2013a;
COSEWIC 2021). Such EMFs may interfere with a shark’s ability to use its electromagnetic
sense which could have effects on shark behaviour and the carrying out of life functions. The
range of EMF emissions from sources such as submarine cables may be minimal and localized.
Given current knowledge gaps in shark biology, the level of concern that this threat may pose to
White Sharks globally and within Atlantic Canada is not well understood (Isaacman and Daborn
2011; Normandeau et al. 2011; DFO 2013a).

Acoustic disturbance

Ocean noise is increasing globally. Sources of anthropogenic noise include commercial
shipping, natural resource exploration and extraction, and industrial development (for example,
pile driving).

Based on their auditory system, White Sharks are thought to be sensitive to even the smallest
vibration or sound (Martin 2003). Field and laboratory experiments on other shark species
indicate that sharks can hear sounds with frequencies ranging from about 10 Hz (hertz, cycles
per second) to about 800 Hz, and are most responsive to sounds lower than 375 Hz. Studies
also show that sharks are most attracted to irregular pulse sounds at relatively low frequencies,
such as those commonly associated with a struggling fish (Martin 2003). The results of these
studies may be applicable to White Sharks; however, the overall impact of anthropogenic noise
on White Sharks is poorly understood. It may displace White Sharks from preferred foraging
areas, or obscure their ability to detect prey, which may have energetic costs for individuals and
at the population level.

Coastal and offshore development

Coastal and ocean development includes coastal construction on land, in-water development
such as wharf construction and dredging, oil and gas exploration and development, and
renewable energy development such as wind and tidal power, among other activities. These
activities could cause habitat degradation (for example, by introducing contaminants and excess
sediments), acoustic disturbance, and/or other impacts to White Sharks and their prey.

Tidal power development within the Bay of Fundy has the potential to overlap with areas of

known White Shark occurrence. Tidal power generation involves placing a power-generating
structure, such as a turbine, in the marine environment. Potential effects on species in the area
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may arise from physical interactions, acoustic disturbance, or the creation of EMFs from subsea
power cables (AECOM 2009). Collisions with tidal turbines could occur and potentially result in
injury or mortality of White Sharks and their prey. The potential for mortality or injury likely
depends on the tidal system design (for example, turbine diameter, number of turbines, blade
speed, position in water column). Cables associated with tidal power generation emit low level
EMFs and are not likely to cause avoidance behaviour (AECOM 2009). Some tidal energy
designs may present risks to White Shark prey and the cumulative effects of multiple tidal
turbines, especially at commercial scales, could increase the likelihood or severity of threats to
White Sharks. Because the effects of tidal power development on White Sharks are unknown,
environmental effects monitoring plans that will fully monitor the potential effects of tidal power
projects on the species should be developed.

COSEWIC (2021) also identified aquaculture as a potential threat to the species in Atlantic
Canada, as White Shark interactions with salmon aquaculture sites have been documented.
Although net modifications can reduce the possibility of such interactions, they constitute an
entanglement risk for White Sharks. Moreover, while interactions are likely rare, increasing
aguaculture activity may result in more interactions and entanglements.

Other potential threats include physical disturbance from offshore wind farm developments,
vessel strikes in shipping lanes, and displacement caused by oil and gas platform
developments. At the time of assessment, COSEWIC (2021) indicated these threats are unlikely
to impact the species due to one or more of the following factors: White Shark behaviour and/or
the current extent and intensity of the potential threat.

6 Population and distribution objectives

Population and distribution objectives establish, to the extent possible, the number of individuals
and/or populations, and their geographic distribution, that are necessary for the recovery of the
species. The population and distribution objectives for White Shark in Atlantic Canada are:

Population objective: maintain or increase the population of White Sharks that frequents
Atlantic Canadian waters.

Distribution objective: maintain the distribution of White Sharks in Atlantic Canadian waters.

There is insufficient information available on White Shark abundance and distribution in Atlantic
Canadian waters to set quantitative objectives. Planned and ongoing research and
management measures in Canada are expected to contribute to recovery of the population and
provide information that will help refine these objectives in the future.

The population and distribution objectives recognize that White Sharks occurring in Atlantic
Canadian waters represent an unknown proportion of the greater Northwest Atlantic population,
and that changes in the Northwest Atlantic population as a whole will likely be reflected in the
portion of White Sharks occurring in Canadian waters. This recovery strategy therefore focuses
on reducing human-induced mortality in Canadian waters, while also collaborating
internationally, to influence total abundance of White Shark in the Northwest Atlantic. If in the
future the Northwest Atlantic population is deemed stable, recovery efforts will focus on
maintaining this stability. No efforts will be made to alter White Shark distribution patterns in
isolation of changes in overall population abundance and distribution.
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White Shark recovery in Atlantic Canada will depend on conservation strategies implemented
throughout the population’s range. For this reason, recovery efforts in Atlantic Canada alone
may not result in the species being assessed at a lower at-risk status (for example, threatened,
special concern, or not at risk).

Population and distribution objectives will be reassessed within a biologically meaningful
timeframe where recovery can be measured effectively, or as new information becomes
available. A 5-year or similar reporting timeframe would not provide an accurate assessment of
recovery, given the longevity and late age at maturity of this species. Generation times remain
uncertain with estimates in support of a shorter (for example, 26 years) or longer (for example,
62 years) generation time (DFO 2017). In any case, the species’ longevity and life history
characteristics mean that it may take decades for population changes to become evident and for
recovery to be achieved. Interim measures of progress will be necessary to track recovery in the
shorter term (section 9).

7 Broad strategies and general approaches to meet
objectives

Research and management approaches required to meet the population and distribution
objectives, including actions already completed or underway, are described in this section and
grouped under the following broad strategies:

Broad strategy 1: research and monitoring

Broad strategy 2: management and protection

Broad strategy 3: international collaboration

Broad strategy 4: engagement, stewardship, and public outreach

7.1 Actions already completed or currently underway
Broad strategy 1: research and monitoring

Several long-term research programs have been established by government, academia, and
ENGOs to study and monitor White Shark within Atlantic Canada. Research to date has focused
on telemetry studies of White Shark habitat use in Canadian waters, as well as the assessment
of population abundance and trends. Research on other threats faced by the population and by
the species more broadly (for example, bioaccumulation and ecotourism) is also ongoing.
Necropsies have also been conducted on White Sharks that have been found dead within
Atlantic Canada, to improve understanding of their health as well as threats to the species.

Broad strategy 2: management and protection

Since listing in 2011, White Shark has been subject to SARA section 32, which means that it is
prohibited to kill, harm, harass, capture, take, possess, collect, buy, sell or trade any part or
derivative of an individual of the species. When applicable, fishing licences also acting as SARA
permits issued under the authority provided by section 74, are issued following a review of the
proposed activity against the SARA section 73 permitting requirements. These licences permit
incidental interactions with White Sharks and are subject to conditions, such as releasing any
White Shark to the water in the manner that causes the least harm and reporting any
interactions with White Sharks in a DFO-approved SARA monitoring document.
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The at-sea observer program contributes to monitoring White Shark interactions with fishing
gear. The percentage of at-sea observer coverage varies substantially among fisheries, with
some fisheries having no at-sea observer coverage. Dockside monitoring is required for 100%
of all commercial large pelagic landings, including any authorized bycatch shark landings,
although no fishery is permitted to land White Shark (DFO 2007; Hanke et al. 2012).

Canada’s “National Plan of Action for the Conservation and Management of Sharks” (DFO
2007) created a national framework for the management of commercial shark species and is
expected to indirectly benefit White Shark through increased management efforts directed at
shark species. Canada has banned shark finning since 1994. This ban is applied through DFO’s
fisheries licence condition restrictions in commercial large pelagic and groundfish fisheries in
Atlantic Canada. In 2016, Canada committed to a Northwest Atlantic Fisheries Organization
(NAFO) decision to adopt a “fins naturally attached” policy, requiring all bycaught sharks landed
in Canada to have their fins left naturally attached (that is, fins not removed from a shark’s
carcass) (DFO 2016). This policy is also implemented through licence conditions (DFO 2019).

In 2019, the Government of Canada amended the Fisheries Act to define and prohibit the
practice of shark finning and to ban the import and export of shark fins that are not attached to a
shark carcass, except in accordance with a permit issued by the Minister of Fisheries for
scientific research relating to shark conservation and only if such research is likely to benefit the
survival of any shark species (DFO 2019). Policies and other legislation that apply to all shark
species, as discussed above, provide additional layers of protection to that already provided
under SARA for White Shark.

Broad strategy 3: international collaboration

In 2005, NAFO banned shark finning and the trans-shipment and landing of shark fins that are
not attached to a shark carcass in the NAFO Regulatory Area (NAFO 2005). In 2016, NAFO
adopted measures that prohibit the removal of shark fins on vessels (NAFO 2016). As a
contracting party to NAFO, both of these measures apply to Canadian vessels when operating
in the NAFO Regulatory Area. The International Commission for the Conservation of Atlantic
Tunas (ICCAT) has not adopted a “fins naturally attached” policy (Shark League 2017).
However, since 2004, ICCAT has implemented a policy that the total weight of the shark fins on
board must not exceed 5% of the total body weight of the sharks on board (ICCAT 2005; DFO
2014a). There have been numerous international measures that offer some level of protection
for White Sharks (see table 1).

Canada is a signatory to the United Nations “International Plan of Action for the Conservation
and Management of Sharks”, which aims to ensure the long-term conservation and
management of sharks through data collection and research, threat mitigation, and collaborative
action (FAO 1999).

Numerous collaborative international research partnerships exist, as described under Broad
strategy 1: research and monitoring.

Broad strategy 4: engagement, stewardship, and public outreach
A range of products and activities provide the public with a general education on White Shark
and more targeted educational materials are available to ocean users who may encounter the

species. These include resources on identification of and best practices for handling White
Shark to aid in their release from both commercial and recreational fishing gear.
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Numerous White Shark sightings reporting initiatives exist or have existed, including the Grand
Manan Whale and Seabird Research station and WWF-Canada’s Shark Identification Network,
DFO’s White Shark sightings Database, the Canadian Shark Attack Registry, and the Marine
Mammal Response Society’s incident reporting hotline for all marine animals in the Maritime
Provinces, including White Sharks.

Massachusetts Division of Marine Fisheries also collaborates with the Atlantic White Shark
Conservancy and others on a web map and application, “Sharktivity”, that shows White Shark
sightings and detections geographically (Atlantic White Shark Conservancy 2024). OCEARCH
also maintains a publicly available shark tracker which displays the location of White Sharks
tagged by the organization (OCEARCH, 2024).

7.2 Strategic direction for recovery

The research and management approaches needed to meet population and distribution
objectives are presented in table 3. These will help inform the development of specific recovery
measures in 1 or more action plans.

A higher proportion of the Northwest Atlantic White Shark population is expected to occur in
U.S. waters compared to Atlantic Canadian waters (Casey and Pratt 1985; Curtis et al. 2014);
thus, the success of recovery actions in Atlantic Canadian waters relies upon action also being
taken elsewhere in the Northwest Atlantic. DFO encourages other agencies and organizations
to participate in the recovery of the Atlantic population of White Shark through the
implementation of this recovery strategy.

Table 3. Recovery planning table for the White Shark (Atlantic population).

Broad
strategy

General description of research and

Threat or limitation
management approaches

Priority*

1. Undertake scientific research and monitoring
to better understand White Shark distribution,
habitat use, and diet in Atlantic Canada and High 1,3
White Shark population structure and dynamics
in the broader Northwest Atlantic population

Limited knowledge of habitat
use in Canadian waters and
population structure,
dynamics, and distribution

Limited knowledge of

2. Undertake opportunistic research (for population, distribution, and
example, biological sample collection, stomach Medium | 1. 3 habitat use in Canadian
content analysis, identify cause of death) on ' waters; limited knowledge of

incidentally captured or dead animals. threats

4 “Priority” reflects the degree to which the approach contributes directly to the recovery of the species or
is an essential precursor to an approach that contributes to the recovery of the species:
e “high” priority approaches are considered likely to have an immediate and/or direct influence on
the recovery of the species
o “medium” priority approaches are important but considered to have an indirect or less immediate
influence on the recovery of the species
e “low” priority approaches are considered important contributions to the knowledge base about the
species and mitigation of threats
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General description of research and
management approaches

Priority*

Broad
strategy

2025

Threat or limitation

3. Gather Indigenous and local knowledge to

Limited knowledge of

improve understanding of White Shark Low 1 population, distribution, and
distribution and habitat use. habitat use in Canadian waters
I . N Limited knowledge of
fl. Collegt and maintain White Shark sightings Low 1 population, distribution, and
information. : . .
habitat use in Canadian waters

5. Undertake scientific research to better
understand the nature and frequency of . -
documented and emerging threats to White High 1 Limited knowledge of threats
Sharks.
6. Explore and implement improvements to at- Commercial bvcatch
sea observer recording methods, Medium | 1,2 y
requirements, and coverage, as required.
7. Collaborate on regional, national, and
international efforts to research and monitor .
White Sharks, and manage human activities in High L3 All threats
support of recovery.
8. Continue and improve reporting of fisheries
interactions in Atlantic Canada, and explore Medium | 2 Commercial bycatch;
measures for improving compliance as recreational fishing
necessary.
9. Explore and implement measures to mitigate High 5 Commercial bycatch
fisheries interactions, as required. 9
10. Ensure the protection and recovery of
White Sharks is considered in the management | High 2 All threats
of all relevant ocean activities.
11. Ensure the continued application of I o .

oo o . Fishing, finning, and curio
relevant legislation and policies to monitor and Medium | 2 trade
control the import and export of White Shark
products in Canada, to the extent possible.
12. Explore and implement, where appropriate,
specific measures to monitor and control the Medium | 2 Fishing, finning, and curio
illegal import and export of White Shark trade
products in Canada.
13. Promote and support management and
trade policies at international fora that . Fishing, finning, and curio

: Medium | 3 ; )

encourage the long-term protection and Trade; commercial bycatch
recovery of White Sharks globally.
14. Educate stakeholders and the general Egﬁﬁgﬁg&‘ S ngaf[:é)hr?trol;
public about White Shark ecology, Medium | 4 y y

conservation and its threats.

recreational fishing; fishing,
finning, and curio trade
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8 Critical habitat

8.1 Identification of the species’ critical habitat

Critical habitat is defined in SARA as “...the habitat that is necessary for the survival or recovery
of a listed wildlife species and that is identified as the species’ critical habitat in the recovery
strategy or in an action plan for the species.” [subsection 2(1)]

Also, SARA defines habitat for aquatic species as “... spawning grounds and nursery, rearing,
food supply, migration, and any other areas on which aquatic species depend directly or
indirectly in order to carry out their life processes, or areas where aquatic species formerly
occurred and have the potential to be reintroduced.” [subsection 2(1)]

For the White Shark (Atlantic population), the identification of critical habitat is not possible at
this time, given currently available information on population distribution and habitat use. The
schedule of studies outlines the research required to identify critical habitat to achieve the
species’ population and distribution objectives.

8.2 Schedule of studies to identify critical habitat

Further research is required to identify critical habitat necessary to support the species’
population and distribution objectives and protect the critical habitat from destruction. This
additional work includes the studies in table 4.

Table 4. Schedule of studies to identify critical habitat for the White Shark (Atlantic population).
Description of study ‘ Rationale Timeline®

Knowledge of the species and its
habitat use in Atlantic Canadian
waters is limited. Studies that
examine factors such as White

Undertake ecological studies that provide Shark distribution and habitat use as
information on White Shark habitat use and defined by oceanographic 5years
behaviour in Atlantic Canadian waters. characteristics, and habitat use by

life stage may help to identify critical
habitat for this species, as well as
the biophysical characteristics of that
habitat.

Conduct studies that aid in understanding
seasonal distribution, movement, migration, and
abundance of White Shark in Atlantic Canadian
waters (for example, through continued tagging
and monitoring of White Sharks).

Increase knowledge of White Shark
distribution and habitat use in

Atlantic Canadian waters to support
future identification of critical habitat.

5 years

5 Timeline reflects the amount of time required for the study to be completed from the time the recovery
strategy is published as final on the Species at Risk Public Registry.

24



Recovery Strategy for the White Shark (Atlantic population) 2025

9 Measuring progress

The performance indicators below provide a way to define and measure progress toward
achieving the population and distribution objectives. Progress towards meeting these objectives
will be reported on in the report on the progress of recovery strategy implementation. A
successful recovery program will achieve the overall aim of maintaining or increasing the
population of White Sharks that frequents Atlantic Canadian waters and maintaining the
distribution of White Sharks in Atlantic Canadian water.

Overarching progress measures

Overarching progress measure #1: The portion of the Northwest Atlantic population of White
Sharks that frequents Atlantic Canadian waters is maintained or increased.

Overarching progress measure #2: The distribution of White Sharks in Atlantic Canadian waters
is maintained.

Interim progress measures

Until a baseline is established to evaluate the success of the overarching progress measures,
the following interim progress measures will be used:

Interim progress measure A: a standardized evaluation of trends in relative White Shark
abundance and distribution in Canada has been conducted.

Interim progress measure B: an analysis of available data on White Shark bycatch in Atlantic
Canadian fisheries has been conducted.

Interim progress measure C: effective threat mitigation measures have been applied and
adapted as new information becomes available, such that total allowable harm is not
exceeded®.

Interim progress measure D: critical habitat is identified for White Shark in Atlantic Canadian
waters.

Interim progress measure E: Canadian participation in international initiatives for the recovery
and conservation of White Sharks is maintained and enhanced where appropriate.

10 Activities permitted by the recovery strategy

SARA states that “Subsections 32(1) and (2), section 33 and subsections 36(1), 58(1), 60(1)
and 61(1) do not apply to a person who is engaging in activities that are permitted by a recovery
strategy, an action plan or a management plan and who is also authorized under an Act of
Parliament to engage in that activity, including a regulation made under section 53, 59 or 71.”
[subsection 83(4)]

6 Based on the Evaluation of Scope for Harm for White Shark (Carcharodon carcharias) in Atlantic
Canada (DFO 2017)
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The initial RPA for White Shark (DFO 2006) concluded that any level of harm would jeopardize
the species’ survival or recovery. Given that subsequent findings by Curtis et al. (2014)
suggested that the population appears to be increasing, DFO re-examined the scope for
allowable harm for White Shark in 2016 (DFO 2017). There were 4 criteria considered for this
assessment, as outlined in the Revised Framework for the Evaluation of Scope for Harm under
section 73 of SARA (DFO 2004):

1) is the population so small or spatially concentrated that it is vulnerable to elimination by
catastrophic events?

2) is the recent trajectory of the population stable or likely to be increasing?

3) are known sources of human-induced mortality unlikely to increase?

4) is there a high likelihood of achieving recovery goals in reasonable timeframes with
allowable harm present?

Relative to criteria 1 to 3, this new allowable harm assessment examined past and recent
research on White Shark and the Northwest Atlantic population in particular. Criterion 4 was
assessed using a simulation model developed for White Shark that accounted for uncertainty in
life history parameters (for example, conflicting estimates of longevity and age at maturity) while
modeling the probability of population decline under different mortality scenarios (representing
different levels of allowable harm). DFO (2017) concluded that there is scope for human-
induced mortality in Canadian waters without jeopardizing survival or recovery of the species
relative to the 4 criteria based on the following:

1) The spatial distribution and movement patterns of White Sharks make the entire
population in the Northwest Atlantic relatively invulnerable to localized catastrophic
events. Specific components of the population may be vulnerable during specific times
of the year, such as when White Sharks frequent spatially-discrete coastal areas such as
the Bay of Fundy.

2) Although there is substantial uncertainty about the recent population trajectory for White
Shark in the Northwest Atlantic, the best available and most current trend estimate
suggests that the population has been increasing since the 1990s (Curtis et al. 2014),
although the magnitude of increase is uncertain. Indirectly, the development of a fishery-
independent monitoring program for White Shark off Cape Cod (since 2009) supports
the idea that White Sharks are becoming more abundant in waters adjacent to Canada
and possibly in Atlantic Canadian waters.

3) The main cause of human-induced mortality in Atlantic Canadian waters was identified
as incidental captures by commercial fisheries. Weirs and gillnets appear to have the
highest potential for interaction. Reported incidental mortality from 1950 to 2016
remained at 3 individuals per decade across all Atlantic Canadian fisheries; however, the
extent of commercial fisheries did not remain static during that period. There is no
indication in more recent data that incidental mortality from fisheries is becoming more
frequent (DFO 2024), and fewer weirs exist now than historically due to more restrictive
management for small pelagic species like mackerel. If incidental mortality in Canadian
waters represents a chance event, it is unlikely to increase markedly in relation to future
changes in commercial fishing activities.

4) There is a high likelihood that the population and distribution objectives can be achieved

under various scenarios of allowable harm for White Shark in Canada, even if annual
bycatch mortality increases from historical estimates. If the Northwest Atlantic population
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of White Shark is characterized by very low intrinsic rates of population increase, few of
the simulated population trajectories were predicted to be declining under current
mortality levels (3 animals per decade). However, the proportion of population
trajectories in decline changes relatively quickly as mortality increases, doubling if 1
mortality occurs each year, increasing by > 5.5 times with 3 mortalities per year, >14
times with 10 mortalities per year and > 19 times with 20 mortalities per year. At this
highest level of mortality, 72% of population trajectories were predicted to be in decline.

Given the historical rarity of incidental captures of White Sharks, even at times when they were
thought to be more abundant (for example, during the 1950s and 1960s) the highest levels of
mortality modelled are not expected to occur in Atlantic Canada (DFO 2017).

Considering the outcomes of the DFO (2017) analysis, population and distribution objectives
can likely be achieved if anthropogenic mortality levels remain at current levels, or increase
slightly. A maximum mortality rate of 1 White Shark per year, averaged over any 10 year period
(that is, maximum of 10 mortalities over 10 years), is therefore deemed acceptable. Scope for
harm will be re-evaluated if important new information becomes available (for example, a
population abundance estimate is available or has been updated, population trend information
suggests a change, or if it is determined that females undergo reproductive senescence).

In accordance with subsection 83(4) of SARA, this recovery strategy permits the activities
described in sections 10.1 to 10.3, below.

Persons wishing to engage in activities other than those described in sections 10.1 to 10.3 of
this recovery strategy that are likely to kill, harm, harass, capture or take individuals, or destroy
any part of its critical habitat (once identified) should apply to the Minister of Fisheries for a
permit under section 73 of SARA. If a permit is issued it will, among other things, include terms
and conditions governing the activity that the Minister considers necessary for protecting the
species, minimizing the impact of the authorized activity on the species or providing for its
recovery. Whether or not a permit will be issued is at the Minister’s discretion. A permit cannot
be issued unless the Minister is of the opinion that:

(a) all reasonable alternatives to the activity that would reduce the impact on the species
have been considered and the best solution has been adopted,

(b) all feasible measures will be taken to minimize the impact of the activity on the species
or its critical habitat (once identified), and

(c) the activity will not jeopardize the survival or recovery of the species

SARA permit applications can be downloaded from the DFO Species at Risk website.

10.1 Commercial and communal commercial fisheries
In accordance with subsection 83(4) of SARA, this recovery strategy permits harvesters who:
(a) hold a licence under the Fisheries Act to engage in commercial fishing activities, or

(b) are fishing under the authority of a commercial communal licence issued under the
Aboriginal Communal Fishing Licences Regulations (SOR/93-332),
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to incidentally interact with White Shark such that it results in the unintentional killing, harming,
harassing, or capturing of individual White Sharks. This exemption is subject to the following
conditions:

¢ live or dead individual White Sharks or their parts shall not be retained
a White Shark incidentally captured during fishing activities must be returned forthwith to
the place from which it was taken, and where it is alive, in a manner that causes it the
least harm

o all interactions with individual White Sharks, dead or alive, shall be recorded in a DFO-
approved monitoring document (for example, a SARA log, a fishery monitoring
document) and submitted as specified in the licence conditions for individual fisheries
(including nil reports, where required)

¢ the licence holder must also comply with any other conditions related to White Shark
included in DFO’s fishing licence conditions where mitigation measures are fishery-
specific

Licence conditions are reviewed regularly and will be modified, if necessary, as new information
becomes available. Other fishery-specific management or mitigation measures may be
implemented through conservation harvesting plans and/or integrated fisheries management
plans. Management or mitigation measures will be reviewed and modified if necessary as new
information becomes available. DFO will work with industry for commercial licences and First
Nations for communal commercial licences to refine these measures to support White Shark
recovery.

10.2 DFO-led scientific activities directed at White Shark for
conservation purposes

In accordance with subsection 83(4) of SARA, this recovery strategy permits scientific research
activities that are led by DFO, and authorized under section 52 of the Fishery (General)
Regulations (SOR/93-53) directed at White Shark, such that they result in the harassing,
capturing, harming, or unintentional killing of individual White Sharks. This exemption is subject
to the following conditions:

o By December 31 of each year, irrespective of whether permitted activities took place, a
report shall be submitted to the regional Species at Risk Program outlining activities
carried out in that calendar year. Report requirements include but are not limited to:

o adescription of each activity requiring use of the exemption and the licence
number for the associated authorization under section 52 of the Fishery
(General) Regulations

o arecord of interactions with White Shark that occurred while conducting the
exempted activities, including nil reports

o an assessment of the impact of the exempted activities on individual White
Sharks (for example, injuries, behavioural changes)

e The licence holder complies with all conditions of licence related to White Shark

This recovery strategy also permits biological sampling in the course of research activities,

which may result in the collection and possession of White Shark parts (for example, blood or
tissue).
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In the event of a mortality of an individual White Shark, resulting from DFO-led research
activities or a mortality that otherwise becomes known to DFO, this recovery strategy permits
the DFO researchers to collect and possess individual White Sharks or their parts for research
purposes. Possession is subject to the following conditions:

e the regional Species at Risk Program shall be notified immediately if there is a White
Shark mortality in the course of DFO-led research activities

¢ the licence holder is authorized in the licence to collect and possess White Shark parts
or a carcass (should unintentional mortality occur)

e the licence holder complies with all conditions of licence related to White Shark

10.3 DFO-led research activities likely to interact incidentally with
White Shark

In accordance with subsection 83(4) of SARA, this recovery strategy permits scientific research
activities that are led by DFO, and authorized under section 52 of the Fishery (General)
Regulations (SOR/93-53) such that they result in the incidental killing, harming, harassing, and
capturing of individual White Sharks. This exemption is subject to the following conditions:

e every reasonable effort shall be made to release live captured White Sharks as soon as
possible, nearest to the place where taken, and in a manner that causes the least harm
o By December 31 of each year, irrespective of whether permitted activities took place, a
report shall be submitted to the regional Species at Risk Program outlining activities
carried out in that calendar year. Report requirements include but are not limited to:
o A description of each activity requiring use of the exemption and the licence
number for the associated authorization under section 52 of the Fishery
(General) Regulations;
o Arecord of all interactions with White Shark that occurred while conducting the
exempted activities, including nil reports; and
o An assessment of the impact of the exempted activities on individual White
Sharks (for example, injuries, behavioural changes).
¢ the licence holder complies with all conditions of licence related to White Shark

In the event of a mortality of an individual White Shark resulting from research activities, or a
mortality that otherwise becomes known to DFO, this recovery strategy permits the researchers
to collect and possess individual White Sharks or their parts (for example, blood or tissue).
Collection and possession is subject to the following conditions:

e the regional Species at Risk Program shall be notified immediately if there is a White
Shark mortality in the course of DFO-led research activities,

« the licence holder is authorized in the licence to possess a White Shark carcass for as
long as is necessary to transfer it to an authorized individual conducting directed
research

o the licence holder complies with all conditions of licence related to White Shark

Research that is not led by DFO, either directed at White Sharks or with the potential to interact

with White Sharks, is not included in this exemption. Persons wishing to engage in such
activities must apply for and obtain a permit under section 73 of SARA issued by DFO.
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11 Statement on action plans

The federal government’s approach to recovery planning is a 2-part approach, the first part
being the recovery strategy and the second part being the action plan. An action plan contains
specific recovery measures or activities required to meet the objectives outlined in the recovery

strategy.

A proposed action plan for the White Shark (Atlantic population) will be completed within 5 years
of posting the final recovery strategy.
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Appendix A: record of cooperation and consultation

The draft recovery strategy was circulated to First Nations and Indigenous organizations in
Nova Scotia, New Brunswick, Prince Edward Island, Newfoundland and Labrador, and Quebec.

The draft recovery strategy was shared with commercial fishing industry interests, seafood
producers, recreational charter boat tour operators and shark tournament organizers, and
relevant stakeholders in non-governmental organizations and academia.

The draft recovery strategy was also circulated to relevant provincial government departments,
including but not limited to, the Nova Scotia Department of Fisheries and Aquaculture and the
New Brunswick Department of Agriculture, Aquaculture and Fisheries.

All comments received during these reviews were considered and addressed to the extent
possible.
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Appendix B: threat categories

Level of concern: Indicates that managing the threat is of high, medium, or low concern for the
conservation of the species. Level of concern rankings are relative to each other, and reflect
management priority based on the currently limited knowledge of the White Shark and its
threats.

Extent: Refers to whether the threat is localized, meaning it relates to a specific site or a narrow
portion of the species’ range, or widespread, meaning it relates to the species’ whole distribution
or a large portion of its range.

Occurrence: Indicates whether the threat is historic, that is, it contributed to a decline but no
longer affects the species; current, that is, it is affecting the species now; imminent, that is, it is
expected to affect the species very soon; anticipated, that is, it may affect the species in the
future; or unknown, that is, it may or may not be occurring currently, but it is a viable threat.

Frequency: Describes the temporal extent of the threat. The threat may be a one(1)-time
occurrence, that is, it occurred, or will occur, just once; seasonal, that is, it occurs at certain
times of the year only, or else the species has a seasonal presence; recurrent, that is, it occurs
on an irregular basis; continuous, that is, it occurs on an ongoing basis.

Severity: Describes the degree of impact (that is, high, moderate, low, or unknown) the threat
may have, or is having on the population.

Causal certainty: Reflects the degree of evidence that is known for the threat and how it affects
the population. High causal certainty indicates that there is substantial scientific evidence of a
causal link between the threat and stresses on the population. Medium causal certainty
indicates that there is scientific evidence linking the threat to stresses on the population. Low
causal certainty indicates that there is a plausible link with limited evidence that the threat has
stressed the population.
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Appendix C: reporting White Shark sightings

Everyone who encounters a shark is encouraged to document and report the sighting to
Fisheries and Oceans Canada (DFO).

If you see a shark, remain a safe distance away and record as many details of the encounter as
possible, such as:

a photo or video, if possible
date and time of day
location (as specific as possible, for example, GPS data)
other information:
o length estimate (if possible to determine)
o sex (if possible to identify; males have visible claspers on the abdomen and
females do not)

This information can be reported to DFO through the following mechanisms:

e by email:
o Shark.MAR@dfo-mpo.gc.ca (Maritimes)
o dfo.nl.sharksightings-observationsderequins.nl.mpo@dfo-mpo.gc.ca
(Newfoundland and Labrador); or
e online: https://www.dfo-mpo.gc.ca/species-especes/sharks/report-mar-eng.html

Information on identifying shark species in Atlantic Canada can be found here.
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