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Accelerating reductions in sea ice thickness, extent and persistence are a concern for 
many marine species associated with sea ice, including narwhal (Monodon monoceros). 
However, changes will likely favour more temperate marine species that are already 
moving northward. As sea ice melts, human development and activity will likely increase, 
possibly causing disturbances to narwhals and altering hunting pressures (making them 
easier or harder to reach by hunters).  

Rapid changes to Arctic ecosystems will not 
only a�ect narwhals and their habitat, but also 
the livelihoods of Arctic communities that 

coexist with (and in some cases still depend upon) 
them. Given the potential impacts of climate change, 
it will be important to ensure that international trade 
does not pose a threat to the species.

�is report focuses primarily on the international 
trade in narwhal parts. �e purpose is to provide 
insight into current international trade, the 
limitations in available information and the potential 
impacts international trade might be having on the 

conservation of the species in a rapidly changing 
Arctic marine environment. 

Narwhals are a migratory species consisting of three 
populations in Arctic waters, predominately in 
Canada and Greenland. In 2008, the International 
Union for Conservation of Nature (IUCN) assessed 
the species as near-threatened with an unknown 
global population trend. The most recent global 
population estimates for narwhals is in excess of 
100,000 animals, including at least 90,000 in the 
Baffin Bay population, 12,500 in the Northern 
Hudson Bay population and 6,400 in the East 

EXECUTIVE
SUMMARY
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range from CAD81,267 to 1,413,947 with a mean of 
CAD529,928; which include replacement cost of meat 
and value of tusks and carvings. 

�e most valuable part of a narwhal for international 
trade is the tusk, which is generally sourced from 
male specimens1. On average, the revenue generated 
per male narwhal was estimated at approximately 
CAD6,542. �e value of narwhal products varies 
depending on the country, the type of item, the item`s 
artistic value and where and how it is sold. �e value 
of tusks also varies depending on the size and quality 
and whether they are raw or carved. On average, an 
unbroken, uncarved narwhal tusk will sell from 
USD2,765 to USD12,500. An uncarved narwhal tusk 
with a broken tip will sell for USD925 to USD2,900. 
�e most pro�table item is a double-tusked skull 
which can sell from USD19,000 to USD25,000.

Narwhal hunting has occurred for centuries; however, 
Canada and Greenland are the only countries that 
currently allow hunting of narwhals by Canadian 
Inuit and Greenland hunters for subsistence purposes. 
According to the available data, on average 979 narwhal 
were landed globally per year from 2007 to 2011 (less 
than one percent of global population). Broken down 
by range State, this is an average of 621 narwhals 
landed by Canada per year and an average of 358 
narwhals landed by Greenland per year. However, this 
estimate does not include animals that were struck and 
lost. Although the number of struck and lost animals 
is a concern, it is factored into management decisions 
using data from known studies. 

Overharvest and illegal hunting always has the 
potential to become a concern. Information on illegal 
hunting and illegal trade is not always publically 
available or is anecdotal in nature making it di�cult 

Greenland population. Although scienti�c estimates 
have been limited for some narwhal populations, 
updated estimates are vital for informing satisfactory 
management decisions.

�e impacts climate change will have on narwhals are 
not well understood, but are likely to have a negative 
e�ect on some stocks. In recent years, concerns over 
loss of sea ice and its e�ects on narwhals have been of 
increased interest and narwhals have been identi�ed 
as one of the marine mammals most vulnerable to 
climate changes. Narwhals have high site �delity, in 
winter they are associated with consolidated pack ice 
and they are dependent on open water via limited 
cracks and leads (cracks in the ice). Although they 
occupy a large geographic area, they have a very 
restricted and specialized diet. Given their association 
with sea ice, it is speculated that climate change may 
negatively impact narwhals through changes to prey 
abundance and availability, and changes in sea ice 
conditions. �e type and extent of sea ice varies 
throughout the Arctic. �us, the e�ects of global 
climate change on the Arctic ecosystem are likely 
to vary regionally. Consequently, the responses of 
narwhals will di�er between regions and populations, 
and will likely be inf luenced by ice conditions, 
availability of prey and hunting pressure. 

For many Arctic communities, hunting activities 
satisfy not only cultural, social, and nutritional 
needs, but also contribute to the �nancial needs of 
families and households. Money earned from the sale 
of animal products is used to meet household living 
expenses and to purchase equipment for harvest 
activities. �e global economic value of narwhal is 
not known. However, the estimated economic value 
of narwhal hunts from two communities in Hudson 
Bay (Canada) for the 2007 season was calculated to 

1 All narwhals have two embedded teeth in their upper jaw. In males, the left tooth grows outward to form the tusk that projects from the upper jaw. 
In females, the two teeth normally remain embedded within the skull as unerupted teeth, as does a normal male’s right tooth. However, a very small 
percentage of females can grow a tusk, and some males can have a double tusk.
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to verify. However, in instances where they may occur 
or are reported, management actions are taken by 
authorities. Although illegal hunting and/or illegal 
trade do not appear to be a widespread concern for most 
narwhal range States, there have been some instances 
of infractions. The most recent case, “Operation 
Longtooth”, involved approximately 250 narwhal 
tusks that were legally purchased in Canada and then 
smuggled to the United States over a number of years. 

International trade in narwhal parts and derivatives is 
regulated by the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES). 
�e narwhal has been listed on Appendix II since 
1979; therefore, CITES export permits are required for 
exports of narwhal parts and derivatives. Issuance of 
such documents requires that a non-detriment �nding 
(NDF) (indicating that the trade is not detrimental to 
conservation of the species) be made prior to the export 
of narwhal parts and derivatives.

Some countries, including the United States and the 
European Union, have additional restrictions on 
imports in addition to what is required by CITES. 
The European Union Wildlife Trade Regulations 

(EU WTR) treat narwhals from Canada as an Annex 
A species, and the United States Marine Mammal 
Protection Act (US MMPA) has prohibited the import 
of narwhal parts since 1972. However, imports may be 
allowed into both the EU and United States under very 
speci�c circumstances and with issuance of permits.

Analysis of CITES trade data from 1987 to 2009 
could not provide a precise estimate of number of 
narwhals represented in international trade. Items 
described as bones, carvings or ivory represented 
the highest number of items in international trade 
but they cannot be correlated to numbers of animals. 
However, the numbers of tusks (which can correlate to 
number of animals) was used to provide a minimum 
estimate of the number of narwhals represented in 
international trade. Over a 23-year period (1987 to 
2009), a total of 4,923 tusks were legally exported, for 
an average of 214 per year. Over a �ve-year period 
(2005 to 2009), a total of 892 tusks were legally 
exported, for an average of 178 per year. If the 250 
smuggled tusks identi�ed in the Operation Longtooth 
investigation were included in these numbers, then 
a minimum total of 1,142 tusks could have been in 
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international trade from 2005 to 2009, for an average 
of 228 per year. �e international trade in tusks per 
year has been relatively consistent. �is is well under 
the average combined reported total of 979 narwhals 
landed in Canada and Greenland each year. 

According to these available data, there is no 
indication that international trade is currently a threat 
to the conservation of narwhals. However, these 
numbers should be considered an underestimate 
given that they do not take into account the animals 
represented by narwhal ivory carvings. Plus, products 
exported as personal e�ects may not be included 
in the United Nations Environment Programme-
World Conservation Monitoring Centre (UNEP-
WCMC) CITES trade data. Positive NDFs have 
been determined for the majority of narwhal stocks, 
indicating that range States are taking the necessary 
steps to ensure international trade does not pose a 
threat to the conservation of the species. �erefore, 
international trade resulting from stocks with positive 
NDFs will be of little concern from a conservation 
point of view. Development of NDFs is an ongoing 
activity, which should be revised or updated as new 
information becomes available. �e challenge will 
be to adapt management activities as appropriate in 
an Arctic environment that is expected to continue 
changing considerably in the near future.

Trade recommendations
In an e�ort to obtain a more accurate assessment of 
the impact of international trade, a �rst step is to direct 
e�orts at greater resolution and better collection of 
trade data (e.g., improve description of carvings, such 
as size or weight) and monitoring the trade.  �is is 
needed before costly and signi�cant changes to current 
management practices, which may not be realistic, 
practical or �nancially possible in the short term. Since 
some Arctic people and communities are dependent 
on the income generated from selling products from 
hunting activities, any solutions considered should also 

bear in mind local needs in an e�ort to prevent any 
unnecessary hardships to local communities. If new 
information suggests that more extensive solutions are 
needed, they should then be explored and management 
practices adapted where necessary. 

Cooperation, communication and commitment are 
needed by all involved to help �ll the gaps in our 
current knowledge. Successful management will 
result in populations and stocks that remain healthy, 
stable, resilient to threats and a resource to local 
communities. �e trade recommendations of this 
report are as follows:

�r More consistent reporting of CITES trade data would 
allow for better analysis and monitoring of trade in 
narwhals. Inconsistencies in CITES trade reporting 
are not speci�c to narwhals; they apply to all taxa 
listed under the Convention. �erefore, any changes 
and improvements to the reporting of data would 
require the agreement, participation and commitment 
of the signatory Parties. �is could be facilitated by 
development and agreement on de�nitions for the 
purpose of transaction codes, reporting trade data for 
the actual items traded rather than on permits issued 
(as recommended by CITES Res. Con. 11.17), reporting 
seizure data and by following the guidelines for the 
preparations and submission of CITES annual reports. 
If lack of consensus among Parties impedes such 
changes, then those countries that trade in narwhal 
parts could take a proactive stance as a signal to the 
CITES Parties by improving their monitoring and 
reporting of trade data. 

�r Countries that trade in narwhal parts and 
derivatives need to be explicit when reporting 
information in their CITES annual reports. 
Precise reporting of trade in narwhal parts and 
derivatives will help to facilitate better analysis of 
trade activities. �is could include the following: 

� Proper use of terminology codes. For 
example the term “teeth” should be used for 
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un-erupted teeth and the term “tusks” for 
erupted teeth; the term “carvings” should 
not be used for any ivory or bone-related 
product as there are existing codes for “ivory 
carvings”, “ivory pieces”, “ivory scraps” and 

“bone carvings”.

� More precise recording of units of 
measurement. It would be easier to 
approximate the numbers of animals 
represented in international trade if smaller 
items such as carvings and ivory pieces were 
recorded by weight. 

� Creation of new codes to better define the 
products in trade. Possible examples include 

“raw tusks”, “carved tusks” and “ivory jewellery”.

� Recording information on the region and 
year of harvest. This would require a separate 
code for supplementary information, which 
could be included in the online database query 
option. This would allow tracking of products 
coming from individual narwhal stocks.

�r Range States should consider the development of a 
permanent tagging method to facilitate tracking 
of high-value narwhal parts such as tusks, skulls 
and carvings. Potential options include pit tags, 
microchips, or metal tags similar to those used in 
reptile skins. Carvings and other smaller items 
could be marked with unique tagging numbers or 
traded with a certi�cate or holographic stickers that 
could associate carvings with hunting tag numbers.

�r The data collected via implementation of a 
permanent tagging program would allow 
authorities to ensure the enforcement of 
sub-national NDFs, and would generally 
assist authorities in validation of legal trade. 
Alternatively, Canada and Greenland could 
consider developing a joint documentation 
scheme to help identify and track the source of 
narwhal ivory in international trade. 

�r �e reporting of items exported as personal and 
household e�ects (including tourist souvenirs) 
would greatly improve the understanding of 
trade dynamics. It would provide a better, more 
accurate estimate of the number of narwhal 
represented in international trade and better 
allow the use of trade data to assess whether 
international trade poses a threat to the 
conservation of the species. One way to facilitate 
such reporting could be through completion of 
wildlife declaration forms like those used by the 
United States.

�r An updated and circumpolar socioeconomic 
study on the importance of trade in Arctic species 
(including narwhals) would provide useful 
information to facilitate dialogue and insight into 
the potential e�ects of restricting hunting and 
trade. �is study could involve a review of:

� the impact of the export bans resulting from 
negative NDFs;

� the impact of the stricter-than CITES 
measures for narwhals.

�r A study on domestic trade patterns and trade 
dynamics in narwhals could help to provide 
insight into market dynamics and international 
trade. A centralized system for recording and 
monitoring domestic trade could provide useful 
information to assist in such a study.

�r Stakeholders and/or range States should consider 
developing a study on the supply chain and 
consumer demand dynamics for narwhal parts. 
Analysis of import data, export data and re-
export data can help determine patterns of trade 
and countries (or regions) of interest. Such a study 
could help determine market drivers, whether 
items stay in initial country of import, or whether 
they are a hub for additional international trade. 
If markets are better understood and monitored, 
then range States would be better informed for 
making sound management decisions.
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Increasing international attention has been placed on the Arctic in recent years, most notably due to 

concerns over rapid climate change. Accelerating reductions in sea ice thickness, extent and persistence 

are a concern for many marine species associated with sea ice, including narwhals (Monodon 

monoceros), but will likely favour more temperate marine species that are already moving northward. 

Public, governmental and industrial interest 
in the Arctic continues to escalate. Rapid 
changes to Arctic ecosystems will not only 

affect narwhals and their habitat, but also the 
livelihoods of Arctic communities that coexist with 
(and in some cases still depend upon) them.

1.1 Purpose of the report
�is report focuses primarily on the international 
trade2 in narwhal parts and derivatives. The 

report’s purpose is to provide insight into current 
international trade, limitations in available 
information and the potential impacts this trade 
might be having on the conservation of the species. A 
centralized system to track and record trade within a 
country does not exist for all range States. No attempt 
was made to analyse domestic trade (i.e. trade within 
the national borders of a country): the intention is 
to provide insight into dynamics of international 
trade. However, in some instances, this report 
discusses domestic trade in more general terms (e.g. 

INTRODUCTION

1.0

2 International trade is defined as “The exchange of goods and services across international borders” (First National Bank-International Trade Services, 
2006), while domestic trade is defined as “Any commercial activity, including, but not limited to, sale and purchase, within the territory under the 
jurisdiction of a CITES Party” (CITES, 2008a).
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types of items in trade). Since narwhals are listed 
in Appendix II of the Convention on International 
Trade in Endangered Species of Wild Fauna and 
Flora (CITES), analysis of international trade data 
is possible; however, it is not possible to isolate and 
analyze data from speci�c regions within a country, 
nor can the age of items in international trade be 
distinguished (i.e. only whether an item is recorded as 
pre- or post-CITES listing can be distinguished). �e 
report only utilizes available scienti�c information on 
harvest and international trade. It does not attempt 
to incorporate the substantial and varied traditional 
knowledge held by indigenous peoples from around 
the Arctic regarding the biology, status, or population 
trends of this species.

To provide context to the review and assessment of 
international trade in narwhal parts and derivatives, 
the report includes background material on narwhals, 
the status of the species and the importance of wildlife 
and wildlife trade in the Arctic. Climate change is a 
growing concern for many Arctic marine mammals 
associated with sea ice; it could, and in some regions 
already is, a�ect hunting activities (and the resulting 
trade in Arctic species). As such, the potential threat 
climate change poses to narwhals and their habitat 
is brie�y discussed. Although there is a wealth of 
available literature on these topics, background 
material is included in this report for the reader’s 
convenience because this information is helpful for 
understanding various management structures and 
the basis for management decisions within narwhal 
range States and at international fora (e.g. CITES 
meetings and conferences).

Narwhals range into waters of four main nations, 
so management and conservation of the species is 
ultimately the responsibility of those individual 

range States and is subject to their respective 
legislation, regulations and policies. �e vast majority 
of narwhals occur in Canada and Greenland3 (an 
autonomous territory of the Kingdom of Denmark); 
these are the main two range States. However, other 
range States include Norway and Russia, and narwhal 
are occasionally sighted in the United States (Alaska) 
and Iceland. Since the majority of narwhals occur in 
Canada and Greenland, a summary of the current 
management regimes for these two range States is 
provided. Management and trade are closely linked, 
so a comprehensive understanding of international 
trade dynamics for the species requires familiarity 
with how narwhals are managed in Canada and 
Greenland (i.e. management decisions can determine 
what can or cannot enter into trade). A summary 
of relevant agreements, legislation and regulations 
(both domestic and international) is provided in the 
appendices of the report.

1.2 Background
The narwhal (Monodon monoceros) is the only 
cetacean with a long spiralled tusk (COSEWIC, 2004; 
Richard and Kingsley, 2007; Rosing 1999). Generally, 
a female narwhal will have two teeth and a male 
will have one tooth and one long tusk, although a 
very small number of females may grow a tusk and 
occasionally a male will have two tusks. Pods tend to 
segregate by sexes and age, with larger males usually 
further o�shore in open water and in deeper water 
than the groups of females with calves and juveniles (P. 
Ewins in litt . to E. Cooper March 11, 2014).

Narwhals are one of only three ice-associated cetaceans 
endemic to Arctic waters (Dietz and Heide-Jørgensen, 
1995; Reeves et al., 2014). �ey are a migratory species, 
spending over half of each year in ice-dominated 

3 Although Greenland is not considered a sovereign nation (it is part of the Kingdom of Denmark), in the international forum Greenland/Denmark has 
been recognized as a range State for narwhal. For the purposes of this report the authors will reference Greenland as a range State, but it is implied 
that the report refers to Greenland/Denmark.
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wintering areas which can be so densely packed with sea 
ice that less than �ve per cent of open water is available 
(COSEWIC, 2004; Laidre and Heide-Jørgensen, 2005a; 
Heide-Jørgensen and Laidre, 2006). However, they also 
spend up to three months in coastal ice-free summering 
areas in the �ords and archipelagos of northern Canada 
and north Greenland (Koski and Davis, 1994; Heide-
Jørgensen et al., 2003; Laidre and Heide-Jørgensen, 
2005a). Although they occupy a large geographic area, 
they have a very restricted and specialized diet (Laidre 
and Heide-Jørgensen, 2005b; Heide-Jørgensen and 
Laidre, 2006; Watt et al., 2013). Depending on the time 
of year, narwhals eat Greenland halibut (Reinhardtius 
hippoglossoides), polar cod (Arctogadus glacialis), Arctic 
cod (Boreogadus saida), squid (Gonatus sp.) and other 
species of pelagic �sh and benthos prey (Laidre and 
Heide-Jørgensen, 2005b; Heide-Jørgensen and Laidre, 
2006; Watt et al., 2013). Throughout their annual 
migration cycle, narwhals use various habitats which 
appear to be linked to the seasonal changes in Arctic 

waters (Laidre et al., 2004a; Laidre and Heide-Jørgensen, 
2005a). Habitat selection may be in�uenced by the quality 
of ice habitat, density of pack ice and presence of leads in 
fast ice (COSEWIC, 2004). Patterns of habitat preference 
may also be determined by behavioural selection that is 
controlled by migration patterns, seasonal access and life 
history traits (Laidre et al., 2004a). 

Estimates of life history parameters and vital rates of 
narwhals have been hindered partly due to lack of 
reliable techniques to estimate their ages (Garde et 
al., 2012). �is has made it di�cult to parameterize 
rates of body growth, age of sexual maturity, longevity, 
and rates of survival (Garde et al., 2012). However, a 
technique using aspartic acid racemization has been 
identi�ed to help estimate the age of narwhals (Garde 
et al., 2007; 2012). Using this technique, Garde et al., 
(2007) suggest that narwhal have a long life span (up to 
at least 115 years). Age of sexual maturity is thought to 
be approximately nine years for males and six to seven 
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years for females, which give birth to their �rst young 
at six to nine years (Garde et al., 2007). Although more 
frequent reproduction is possible, mature females 
reproduce every three years and give birth to a single 
calf (although two calves may be possible) 14 to 15 
months a�er conception (DFO, 2012d; COSEWIC, 
2004). Generation times and net recruitment rates for 
narwhals are poorly understood (COSEWIC, 2004). 

Narwhals are well adapted to living in Arctic waters. 
They have a thick (up to 10 cm) layer of blubber 
important for storing energy and insulating them from 
freezing waters. �e absence of a dorsal �n is thought 
to be an evolutionary adaptation to aid in swimming 
under ice. �ey have specialized adaptations which aid 
in deep diving, to depths where water pressure is intense 
and little oxygen is present (the deepest recorded dive 
is approximately 1,750 m) (Richard and Kingsley, 2007; 
Laidre et al., 2003). �eir rib cages can compress under 
water pressure as they go deeper, their muscles are 
capable of carrying extra oxygen (i.e. they have a high 
concentration of myoglobin in their muscles) and they 
can shut o� blood �ow to select organs and non-critical 
body parts to save oxygen (Laidre and Heide-Jørgensen, 
2006). Depending on depth, dives can last up to 25 
minutes (Laidre et al., 2003). All of these characteristics 
and adaptations help narwhals survive in Arctic waters.

1.2.1 Narwhal population 
and conservation status
�e vast majority of narwhals are found in the Atlantic 
Arctic region in waters near the eastern Canadian High 
Arctic and east and west Greenland (Denmark) (Culik, 
2010; CAFF, 2013). However, they are occasionally 
observed in waters near Svalbard (Norway) and 
Franz Josef Land (Russia); and rarely observed in 
waters from the Barents Sea, and also in the Chukchi 
Sea (Alaska, United States and Russia) (CAFF, 2013; 

Culik, 2010; CITES, 2004; Reeves et al., 2003; Je�erson 
et al., 2012). Narwhals are a migratory species with 
distinct summering and wintering distributions. �ree 
narwhal populations are currently recognized which is 
distinguished by their summer distribution (see Figure 
1.1) (CITES, 2005; COSEWIC, 2004; Reeves et al., 2003). 
This includes the Northern Hudson Bay population 
(Canada), the Ba�n Bay population (Canada/Greenland) 
and the East Greenland population (Greenland) (Annex 
A and Figure 1.1). For harvest management purposes, the 
Ba�n Bay population is further broken into management 
units/stocks based on their speci�c summering areas 
(DFO, 2010a; 2010c) (Annex A).

The global conservation status for narwhals was 
last assessed in 2008 by the International Union 
for Conservation of Nature (IUCN). The species 
was designated as Near �reatened4 in the Red List 
of �reatened Species, which estimated the global 
population to be “probably in excess of 80,000 animals”, 
with an unknown population trend (Je�erson et al., 
2012). Although there are some historical data from 
several stocks, the global population size has never 
been known with certainty (COSEWIC, 2004). It is 
currently estimated to be in excess of 100,000 animals, 
including at least 90,000 in the Ba�n Bay population, 
12,500 in the Northern Hudson Bay population and 
6,400 in the East Greenland population (Asselin et al., 
2012; Asselin and Richard, 2011; CAFF, 2013; Heide-
Jørgensen et al., 2010; 2013b; Innes et al., 2002; Reeves 
et al., 2014; Richard et al., 2010). �ese estimates are 
based on the cumulative sum of available population 
estimates for the various stocks (see Table in Appendix 
A for details on estimates, con�dence intervals, year 
and season of study). Recent studies for the Canadian 
Baffin Bay population suggest there may be more 
animals than once thought; however, this could be a 
result of improved surveying methods, not necessarily 
an indication that the population is increasing.

4 “A taxon is Near Threatened when it has been evaluated against the criteria for but does not qualify for Critically Endangered, Endangered or 
Vulnerable now, but is close to qualifying for or is likely to qualify for a threatened category in the near future” (IUCN, 2008).
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Figure 1.1

Source: Reeves et al., 2014.

Note: The Hudson Bay population is depicted by the distribution in the left of the map, the Baffin Bay population in the center and the East Greenland-
Svalbard population of the map. CAFF is the biodiversity working group of the Arctic Council.

 Global distribution of narwhals
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Population estimates are very di�cult to establish 
since narwhals have a large distribution and range into 
areas that are not always accessible to humans. Aerial 
surveying methods are most o�en used, but these 
can be time-consuming, expensive and inaccurate, 
because an unknown proportion of a population may 
be hidden underwater at any given time (P. Richard, 
DFO Marine Mammal Research Program, pers. 
comm. to T. Shadbolt, December 23, 2008; Richard et 
al., 2010; Heide-Jørgensen et al., 2010). �is can result 
in availability bias (animals are hidden underwater) 
and perception bias (animals are missed by observers) 
(Heide-Jørgensen et al., 2010). However, most scienti�c 
estimates are adjusted to account for such biases. Since 
the historic population size is unknown, trends are 
di�cult to determine. Despite availability of some 
good population estimates, changes in survey methods 
or lack of long-term monitoring make these estimates 
incomparable, which mean they cannot be used to 
determine trends in abundance (CAFF, 2013). 

Some of the main anthropogenic threats to narwhals, 
beyond the e�ects of rapid climate change on sea-ice 
dynamics, include hunting, shipping, commercial 
fisheries, industrial development (i.e. oil and gas), 
tourism, and noise disturbance from these activities. 
�e Northwest Passage is close to narwhal summering 
grounds and corridors, and increased tra�c in these 
areas (due to reduced sea ice) could disturb narwhals 
as a result of more underwater noise from seismic 
activities and ships (Elliott and Simmonds, 2007). 
An o�shore Greenland halibut (the primary prey of 
narwhals) �shery in central Ba�n Bay is already active 
during the open water season in narwhals wintering 
areas (Heide-Jørgensen and Laidre, 2006; Laidre et 
al., 2004b; Laidre and Heide-Jørgensen, 2005a). As 
new areas become accessible, new �sheries may open 
in areas near narwhal habitat. Increased fishing 
activities in primary wintering areas may a�ect prey 
availability and foraging success of narwhals in Ba�n 
Bay (Laidre et al., 2004b; Laidre and Heide-Jørgensen, 
2005a). Other threats include disease and predation, 

changes to prey sources, alteration and destruction of 
habitat and ice entrapments. �e threat of large-scale 
mortality due to ice entrapment events or to disease is 
unpredictable. �reats a�ecting habitat are primarily 
caused by changes in sea ice, which could potentially 
impact hunters’ access to narwhal hunting. �e rise 
in temperature and the disappearance of seasonal and 
perennial sea ice could create new hunting areas that 
were previously inaccessible to hunters (Elliott and 
Simmonds, 2007; Hovelsrud et al., 2008). �e potential 
impacts of climate change on narwhals are subject to 
debate and are discussed in more detail below.

1.2.2 Climate change in 
the Arctic ecosystem
Global climate change is considered by many to be the 
leading environmental concern the world faces today. 
Within this century, our world is expected to change 
dramatically, and how its natural systems will respond, 
or to what extent these changes will a�ect biodiversity 
and the way in which people currently live, is uncertain.

Life in the Arctic is both vulnerable and resilient, surviving 
in some of the most extreme conditions on the planet 
(ACIA, 2004). �e short growing season contributes to 
the Arctic’s vulnerability and the highly variable climate 
also a�ects Arctic life (ACIA, 2004; McBean et al., 2005). 
�e Arctic climate is driven to a large extent by seasonal 
variations in the amount of solar radiation, with long 
summer days and very little sunlight during winter months. 
Regional characteristics of the Arctic climate are in�uenced 
by the physical properties of ice and snow, including low 
thermal conductivity, high re�ectivity and high latent 
heat required to convert ice to water. �erefore, the Arctic 
climate comprises a variety of regional climates with 
di�erent physical and ecological climate characteristics 
(McBean et al., 2005). Future climate change will impact 
Arctic regions in different ways, both spatially and 
temporally. �ese characteristics and features make the 
Arctic a complex ecosystem that has signi�cant inputs to 
the global climate system (McBean et al., 2005).
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As sea ice melts, areas which were previously 
inaccessible may see increases in these activities; for 
example, the Northwest Passage may be navigable for 
longer periods of time (Elliott and Simmonds, 2007; 
Hovelsrud et al., 2008). Increased activity may also 
increase the risk of oil spills and other pollutants.

The population ecology of some Arctic marine 
mammals is affected by factors that influence the 
annual duration and distribution of sea ice and snow 
(Loeng et al., 2005). Changes in the quality of sea ice, 
timing of seasonal sea ice formation, disappearance 
of seasonal sea ice, and the extent of cover for multi-
year (i.e. perennial) and seasonal sea ice could a�ect 
ice-dependent species in the Arctic (Loeng et al., 2005). 
Melting of sea ice will result in a loss of habitat for many 
Arctic species. �is loss of habitat and related changes in 
phenology across the Arctic could a�ect survival rates, 
reproductive rates, and changes in prey abundance and 
distribution, and could result in decreased �tness (e.g. 
poor body condition or exhaustion) and increased risk 
of disease (Burek et al., 2008; Laidre et al., 2008). 

©
 C

L
IV

E
 T

E
S

A
R

 / 
W

W
F

-C
A

N
A

D
A

Narwhals and climate change
In general, the movements and life histories of many 
Arctic marine predators, including narwhals, can 
be linked to the cycles of sea ice (Laidre and Heide-
Jørgensen, 2005a, 2005b). Therefore, shifts in the 
pattern or timing of ice formation and break-up 
and changes in concentration of sea ice could a�ect 
timing of migrations, length of feeding, fecundity, and 
survivorship of the species (Tynan and Demaster, 1997; 
Laidre and Heide-Jørgensen, 2005a; Laidre et al., 2008). 

CAFF, (2013) identi�ed narwhals as one of seven 
marine mammals endemic to the Arctic which are 
highly associated with or dependent on sea ice for 
all or parts of the year. Narwhals have a restricted 
habitat preference and high site �delity. In winter, 
they are associated with consolidated pack ice and 
dependent on open water via limited cracks and leads 
(Laidre and Heide-Jørgensen, 2005a; Laidre et al., 2008; 
Heide-Jørgensen et al., 2002a; 2003). In a comparative 
study, Laidre et al., (2008) ranked narwhals as one of 
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the marine mammal species most sensitive to climate 
induced habitat change. �e distribution, type and 
extent of sea ice varies throughout the Arctic, and 
climate trends and patterns of change are not uniform 
and are highly complex (Tynan and Demaster, 1997). 
�erefore, the e�ects on marine mammals are expected 
to vary geographically (Tynan and Demaster, 1997). 
Consequently, the responses of narwhals to climate 
change may di�er between regions and populations. 
Changes in habitat, availability of prey, and increases 
in natural mortality may result in changes to narwhal 
distribution, abundance and stock structure (Heide-
Jørgensen and Laidre, 2006; DFO, 2012d).

The factors that influence narwhal movements and 
distribution are not well understood. However, feeding, 
calving, tidal cycles, ice conditions and hunting are 
suggested as possible in�uences (Kingsley et al., 1994). 
Narwhal movements and site fidelity could reflect 
behavioural traits that have evolved for centuries or 
could re�ect inherent traits for subpopulations (Laidre 
et al., 2004a). Narwhals return to the same summering 
localities and wintering grounds every year (Laidre and 

Heide-Jørgensen, 2005a; Heide-Jørgensen et al., 2003). 
During their annual migration, narwhals appear to 
follow speci�c routes between focal areas that coincide 
with the timing of the succession of sea ice conditions 
(Heide-Jørgensen et al., 2003). Narwhal migrations 
among stocks may vary, but a general migration pattern 
has been observed (see Appendix A). However, over a 
31-year period, Laidre et al. (2012) found that autumn 
freeze-up (i.e. when fast ice begins to form) is now 
occurring two to four weeks later in some areas, which 
has also resulted in fall migrations occurring later.

It is unclear why narwhals utilize areas with heavy 
dense pack ice, although prey abundance may be a 
factor, and pack ice provides a refuge from predatory 
killer whales (Orcinus orca) (Heide-Jørgensen and 
Laidre, 2006; Laidre and Heide-Jørgensen, 2005b; 
COSEWIC, 2004). When killer whales are present, 
narwhals have been observed to hide in broken 
ice, cease vocalizations, reduce movement, breathe 
quietly to avoid detection, use shallow water, form 
tight groups near the water surface and go close to 
shore regardless of human presence (COSEWIC, 
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2004; Laidre et al., 2006). When killer whales leave, 
narwhals slowly resume their natural behaviours 
(Laidre et al., 2006). Inuit in Repulse Bay (Canada) 
have observed increasing numbers of killer 
whales (presumably due to reduced sea ice) and 
are concerned about their predation on narwhals 
(COSEWIC, 2004). A reduction of sea ice could allow 
for increased predation by killer whales and increased 
human exploitation if narwhals move closer to shore 
(COSEWIC, 2004; Laidre et al., 2006). �e presence of 
killer whales allegedly contributed to a large harvest 
of narwhals in Repulse Bay (Canada) in 1999 and 
made hunting easier in areas near Lyon Inlet (Canada) 
in 1998 and 2000 (COSEWIC, 2004).

Depending on the season, narwhals feed mainly on 
Greenland halibut, polar cod, Arctic cod and squid 
(Heide-Jørgensen and Laidre, 2006; Laidre and Heide-
Jørgensen, 2005b). Recent studies in stable isotope analysis 
of narwhal skin collected from summer harvests provided 
further information on foraging. Watt et al. (2013) 
suggested that foraging patterns among the three narwhal 
populations (see Figure 1.1)  may di�er from one another 
and that narwhals may be more adaptable in terms 
of foraging behaviour than previously thought (Watt 
et al., 2013). Unlike other sub-Arctic whales that feed 
intensely in their summering grounds, narwhals appear 
to feed more intensely in their wintering grounds which 
are densely packed with sea ice (see section 1.2). �ese 
are believed to be important areas for acquiring a major 
portion of their annual food intake (Heide-Jørgensen 
and Laidre, 2006; Laidre and Heide-Jørgensen, 2005a; 
2005b). �e intense feeding period that takes place while 
in wintering grounds could be a behavioural trait to avoid 
competition with lower-latitude whales feeding in the 
summer or a response to relatively low productivity in 
the high Arctic summering areas (Heide-Jørgensen and 
Laidre, 2006; Laidre and Heide-Jørgensen, 2005b). 

Changes in the quality, extent and duration of sea 
ice could in�uence the density of prey species for 
marine mammals (COSEWIC, 2004; Tynan and 

DeMaster 1997). As water temperatures increase and 
ice recedes, new commercial �sheries could open up 
in the Arctic. Since narwhals have a restricted winter 
dispersal which limits areas where they can find 
adequate food, narwhals’ foraging success could be 
a�ected by commercial �sheries (Laidre and Heide-
Jørgensen, 2005a). Changes in sea ice conditions 
could trigger a redistribution of prey abundance or 
alter prey migration patterns and polar specialists like 
narwhals could arrive in feeding areas a�er their prey 
have le� (COSEWIC, 2004; Elliott and Simmonds, 
2007; Laidre et al., 2010). Changes in the predator-
prey cycle could result in nutritional stress or changes 
in narwhal survivorship and fecundity (Laidre and 
Heide-Jørgensen, 2005a). Altered timing of migration, 
shi�s in seasonal distribution, and changes in the 
timing of life history events may also occur (Laidre 
and Heide-Jørgensen, 2005a).

Narwhals and ice entrapments
Among the most important physical features for Arctic 
species are polynyas (Elliott and Simmonds, 2007; 
Tynan and Demaster, 1997; Stirling, 1997). These 
are areas of open water in the pack ice, varying in 
shape, size, and location and caused by changes in 
winds, currents, upwellings, tidal �uctuations or a 
combination of these factors (Elliott and Simmonds, 
2007; Tynan and Demaster, 1997; Stirling, 1997). 
�e location and timing of the formation of known 
polynyas are becoming unpredictable, such as the 
polynyas in eastern Hudson Bay, areas which are 
important for some narwhals (Elliott and Simmonds, 
2007). Polynyas or leads are extremely important for 
narwhals because they provide openings in the ice to 
breathe (Elliott and Simmonds, 2007; Heide-Jørgensen 
et al., 2003; Laidre and Heide-Jørgensen, 2005a). 
Narwhals are not capable of pushing through metre-
thick pack ice and failure to maintain breathing holes 
or to �nd open water can make them vulnerable to ice 
entrapments (also known as sassats) (Heide-Jørgensen 
et al., 2003; Laidre and Heide-Jørgensen, 2005a).
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Ice entrapments occur when drastic changes in the 
weather (i.e. sudden drops in temperature, shi�ing 
winds, changes in build-up of heavy pack ice) cause 
the polynyas and leads in the ice to freeze shut, thus 
trapping the animals (Laidre and Heide-Jørgensen, 
2005a; Heide-Jørgensen and Laidre, 2006). Since open 
water in an ice-covered area is created by ice fracturing 
events, the absence of strong winds combined with 
cold temperatures can reduce the availability of 
open water areas (Laidre et al., 2011). During an ice 
entrapment, hundreds of narwhals can be stranded 
with only a small opening in the ice through which 
they can breathe. �ey o�en die from exhaustion, 
famine or predation and these are considered natural 
mortality events (Heide-Jørgensen et al., 2002b; P. 
Richard, Fisheries and Oceans Canada, pers. comm., 
to T. Shadbolt, December 23, 2008). Laidre et al. (2011) 
examined four recent ice entrapments and the long-
term trends in autumn freeze-ups in summering areas 
over a 31-year period (1979 to 2009). A signi�cant 
trend to later autumn freeze-up was found (two to 
four weeks later over 31-year period), suggesting ice 
conditions are rapidly changing (Laidre et al., 2011). 
During these ice entrapments, narwhals delayed 
departure from summering areas until late fall and 
winter. It is uncertain whether they were adapting 
to the changes in freeze-up by occupying their 
summering areas longer (waiting for ice to form) and 
thus becoming entrapped by ice or whether the ice 
entrapment events in summering areas were a result of 
random variation in narwhal residence—i.e. narwhals 
just happened to be in the area when the ice closed and 
were trapped (Laidre et al., 2011).

1.2.3 Importance of 
wildlife and wildlife 
trade in the Arctic
The Arctic is the northernmost region of the Earth 
and generally bounded in the south by the tree lines of 
Eurasia and North America (see Figure 1.2). It is a highly 

complex and integrated system which encompasses an 
ice-covered ocean that spans approximately 14 million 
km2. Surrounding landmasses comprise a variety of 
landscapes such as mountains and glaciers, �at plains 
and plateaus, polar deserts, rugged uplands, wetlands, 
rivers and ponds (Huntington et al., 2005b). Since 
the last Ice Age, many parts of the Arctic have been 
inhabited by humans who have evolved, adapted and 
altered their distribution in relation to changes in 
climate, resource availability, landscape, and hunting 
and �shing technologies (Huntington et al., 2005a). 
Immigration to the Arctic increased substantially 
during the 20th century, when people relocated there 
in search of opportunities such as exploiting natural 
resources (e.g. oil, gold and �sh) (Huntington et al., 
2005b). Today close to four million people live in 
the Arctic, including hunters and herders living on 
the land, and city dwellers (Huntington et al., 2005b). 
Indigenous people have traditionally maintained a very 
close connection to their surrounding environment 
(Huntington et al., 2005b; Nuttall et al., 2005).

Wildlife has provided a critical foundation for the 
development of many Arctic cultures. Wildlife 
is often portrayed in mythologies, festivals, oral 
histories and sacred places (Klein et al., 2005; Nuttall 
et al., 2005). Many Arctic communities still rely on 
hunting, �shing, herding and gathering renewable 
resources as an important part of their livelihood and 
to satisfy nutritional needs (Huntington et al., 2005b; 
Nuttall et al., 2005). �ese activities provide strong 
links to the environment and continue to be of great 
importance for maintaining social relationships and 
cultural identity (Nuttall et al., 2005). Many traditions 
have been maintained largely due to the cultural 
importance of wildlife and the economic incentive 
that wildlife provides, such as cheaper and relatively 
accessible local foods (e.g. �sh, meat from terrestrial 
and marine mammals, edible plants, berries, etc.) 
compared to more expensive imported foods (Nuttall 
et al., 2005).








































































