W) Check for updates

Received: 20 December 2023 Accepted: 8 September 2024

DOI: 10.1111/mms.13187

NOTE Marine Mammal Science (&}

First documented movement of wild killer whales
(Orcinus orca) between Iceland and Norway

Marie-Thérése Mrusczok?© | Emma Luck3®*°® |
Ted Cheeseman3®® | Jamie Coleman’® | Javier Cotin® |
Andrew Peacock’ | Robert A. Stefansson?@ |

Menja von Schmalensee 2

1West Iceland Nature Research Centre (Natttrustofa Vesturlands), Stykkishélmur, Iceland
2Orca Guardians Iceland, Grundarfjérdur, Iceland

SHappywhale, Santa Cruz, California

“College of Fisheries and Ocean Sciences, University of Alaska Fairbanks, Anchorage, Alaska
SUniversity of Alaska Anchorage, Anchorage, Alaska

SMarine Ecology Research Centre, Southern Cross University, New South Wales, Australia
7British Antarctic Survey, Cambridge, UK

8Independent researcher, Villanda, Spain

?Independent researcher, Santa Barbara, California

Correspondence
Marie-Thérése Mrusczok, Hafnargata 3, 340 Stykkishélmur, Iceland.
Email: marie@nsv.is

Killer whales (Orcinus orca, Linnaeus 1758) are wide-ranging throughout the world's oceans (Forney & Wade, 2006)
and can travel over large distances (Dahlheim et al., 2008; Durban & Pitman, 2012). In the North Atlantic, long-
distance movements of killer whales have been recorded from the eastern Canadian Arctic to near the Azores
(Matthews et al., 2011), from Scotland to Norway (Eve Jourdain, personal communication, November 2022), repeat-
edly between Iceland and Scotland (Mrusczok & Scullion, 2019; Samarra & Foote, 2015), as well as between Iceland,
Scotland, and the Faroe Islands (Scullion et al., 2021; Andrew Scullion, personal communication, November 2022).
The longest one-way distance recorded for killer whales was documented with the movement of a male from Iceland
via Spain and Italy to Lebanon and Israel traveling over 8,000 km (Mrusczok, Violi, et al., 2022; Mrusczok, von
Schmalensee, et al., 2022). An extensive nonstop round-trip movement to subtropical waters has previously been
recorded for Antarctic killer whales, with a travel distance of almost 9,400 km from the Antarctic peninsula to the
coasts of Uruguay and southern Brazil and back (Durban & Pitman, 2012). The only killer whale previously docu-
mented to have swum from Iceland to Norway is the male killer whale Keiko, who was born in the wild near Iceland,
captured in 1979, and released back into Icelandic waters in 2002 (Simon et al., 2009). Using satellite telemetry,
Keiko was tracked moving from Vestmannaeyjar, southern Iceland, to Kristiansund, western Norway, in 25 days in
August 2002 (Simon et al., 2009). The minimum distance between these two locations via sea is 1,390 km. Keiko
would therefore have traveled at a minimum average transit speed of 55.6 km per day. Killer whales have been
previously documented with an average transit speed of 120-240 km per day (Durban & Pitman, 2012;
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Hanson et al., 2017). Keiko's transit speed may have been closer to this average, considering the less than direct
route indicated via satellite telemetry (Simon et al., 2009).

As killer whales are listed as data deficient by the IUCN red list (Reeves et al., 2017), studies that compare
identification images of individuals between regions are of great importance for improving knowledge on population
characteristics, abundance estimates, ecotypic classification, and, ultimately, for the conservation status of killer
whales. It has been suggested that at least two populations of killer whales are present in Icelandic waters (Foote
et al., 2011), but their genetic, social, and ecological differentiation largely remains unknown (Jourdain et al., 2019).
A study on social and genetic connectivity of killer whales in Norwegian waters indicated the presence of one unique
population rather than two different populations (Jourdain et al., 2024). A previously established type classification
for North Atlantic killer whales has been questioned (Foote, 2023), emphasizing the need for more detailed analyses
of data sets of photo-identification images and behavioral observations.

Here, the first photographic match, round-trip, and one-way movement of four wild killer whales between Iceland
and Norway are described, with confirmed sightings and observations of these individuals between 2018 and 2024.
Georeferenced photo-identification (Bigg, 1982) and behavioral data were obtained by a combination of citizen
science and dedicated research cruises along the Icelandic shoreline and in Norwegian waters. In West Iceland, data
collection was part of a larger, long-term running photo-identification study (2014-2024; Mrusczok, 2022).

Photo-identification images taken of killer whales in Norway were uploaded to the research collaboration and
citizen science web platform Happywhale (Cheeseman et al., 2017, 2021). The Happywhale database primarily con-
tains photo-identification images of humpback whales (Megaptera novaeangliae) and opportunistically collects photos
of other marine mammal species. The images of the killer whales in Norway were then compared via visual analysis
to images from the photo-identification catalog of 987 killer whales in Iceland (Mrusczok, 2022), and to images taken
during sightings in West Iceland from 2022 to 2024 that were not yet included in the catalog. Matches were con-
firmed by two independent researchers trained in photo-identification, which includes analyzing the scarring patterns
on the dorsal fin and saddle patch of each individual, the size of the dorsal fin and nicks on the fin, the shape of the
saddle patch, and the angle in which the images were taken. Secondary characteristics, such as the size of the dorsal
fin, were also used to determine the sex of the individuals (Ford et al., 2000). Subsequently, sightings of the matched
individuals in Icelandic waters were added from the West Iceland database and from reports and images from whale
watching guides and members of the public in different parts of Iceland.

Two of the four individuals matched were listed in the West Icelandic photo-ID catalog: an adult male (Iceland
ID number: SNOS1310, former SN1310, nicknamed “Sundfoerr”), and a second individual (SNOS1309, former
SN1309, nicknamed “Kisa”), likely to be a female due to body size and the nonchanging size of the dorsal fin over a
5-year period (Figure 1). A third individual, another adult male (SNOS1316, nicknamed “Gwaihir’) and a fourth indi-
vidual (SNOS1317, nicknamed “Svana”), likely to be another female due to close association with a young calf, were
found in unpublished images taken in West Iceland in 2022 and 2024 (Figure 1). Individuals matched were confirmed
a total of six times in several areas along the Icelandic coast between 2018 and 2024, but only once in Norway in
June 2022 (Figures 1 and 2, Table 1). No further accounts of the four killer whales were found in the Happywhale
database. No previous records of the four individuals exist in the Norwegian killer whale database holding photo-
identification images of 1,325 individuals for the period 2005-2022, nor in the historical Norwegian killer whale
photo-ID catalog for the years 1986-2005 (Eve Jourdain, personal communication, September 2024).

Three of the four killer whales were photographed in West Iceland in April 2022, before being sighted again
45 days later in Norway in June 2022 (Figure 2, Table 1). During this time, the whales traveled a minimum distance
of 1,740 km which would equate to 38.7 km per day, if the whales traveled the shortest possible route along the
north coast of Iceland (Figure 2). The same individuals were then observed again in March 2023 in North Iceland,
having traveled at least 1,330 km from Norway over 264 days. In this round trip from Iceland to Norway and back,
the three killer whales covered a minimum distance of 3,070 km in a maximum time span of 309 days, calculated
from the last day they were seen in Iceland in 2022, to the first day they were observed in Icelandic waters again in
2023 (Figure 2, Table 1). It is possible that SNOS1309, SNOS1310, and SNOS1316 are more regularly present in
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FIGURE 1 Comparison of identification images for SNOS1310 (a), SNOS1309 (b), SNOS1316 (c), and
SNOS1317 (d). Top images taken by M.-T.M. near Snzfellsnes, Breidafjordur, West Iceland, on April 27, 2022; top
center images taken by J. Cotin (a, ¢) and J. Coleman (b, d) near Aldgarden, Norwegian Sea, Central Norway, on
June 11, 2022; bottom center images taken by C. Schmidt in Skjalfandi, North Iceland, on March 2, 2023; bottom
images taken by M.-T.M. near Snafellsnes, Breidafjorour, West Iceland, on March 26, 2024.

Icelandic than in Norwegian waters, as they were spotted along the Icelandic shoreline several times between 2018
and 2024 but were documented in Norway only once, in 2022. Sightings success may, however, largely depend on
how regularly those areas have been surveyed. Whereas regular data collection is conducted onboard Icelandic
whale watching vessels in the areas in which these individuals were spotted, and dedicated research surveys have

been carried out in West Iceland, the sighting in Central Norway was entirely opportunistic. A fourth individual,
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FIGURE 2 GPS positions for confirmed sightings in Iceland and Norway. Alphanumeric codes correspond to
those in Table 1 and reflect the chronological order of sightings. The shortest possible route traveled from Iceland to
Norway between April and June 2022 is indicated via a dotted line.

SNOS1317, was only photographed twice, in Norway in June 2022 and in Iceland in March 2024, confirming at least
one transit from Norway to Iceland (Figure 2, Table 1). It is possible that SNOS1317 was present in previous encoun-
ters in Iceland but may have been undocumented because not all individuals were photographed during encounters
in Iceland from 2022 to 2023 (Table 1).

The four matched individuals were observed as part of larger groups of killer whales both in Iceland and Norway
(Table 1). How SNOS1309, SNOS1310, SNOS1316, and SNOS1317 relate to any of the additionally documented
individuals or to each other is unknown. SNOS1317 was photographed with a young calf in the echelon position in
the 2024 Iceland encounter, but the calf was not documented in any of the photographs from Norway.

Both the Icelandic and the Norwegian photo-identification databases hold images of over 1,000 wild killer
whales (Mrusczok, 2022; M.-T.M., unpublished data; Eve Jourdain, personal communication, November 2022), but
this is the first time the same individuals could be found in both Icelandic and Norwegian waters, despite previous
efforts (Foote et al., 2010). Notwithstanding the great number of individuals documented in both databases, they
may only be a fraction of the individuals occurring in Iceland and Norway, and round trips between the two countries
may have taken place previously and may not be as rare as currently suggested. Though acoustic studies suggest a
lack of or little connection through call types between killer whales from Icelandic and Norwegian waters
(Bellon, 2023; Selbmann et al., 2020), the photo-identification matches of the four individuals may indicate more spa-
tial overlap between killer whales in Iceland and Norway than previously thought. Range overlap between
populations previously thought to be isolated could imply that total killer whale abundance assuming closed
populations has been overestimated. In West Iceland, individual killer whales have been photographed and added to
the data set each year between 2014 and 2024 (Mrusczok, 2022; M.-T.M., unpublished data), but the total number
of individuals regularly occurring in Icelandic waters is still unknown.

Ongoing efforts for data collection, to determine the regularity of long-distance and round-trip movements
through international collaboration, will aid in our understanding of killer whale populations and their conservation
status in the North Atlantic. Increased sharing of data through publicly accessible photo-identification catalogs and
collaboration between scientists, engagement from platforms of opportunity (e.g., whale-watching vessels), as well
as contributions from the public via citizen science, are invaluable to our understanding of these far-ranging animals.
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