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The eastern population of the North Pacific right whale (NPRW, Eubalaena
japonica) is the most endangered stock of whales in the world, with an estimated
population of only 30 individuals (Wade et al. 2011b). The extreme rarity of these
whales is likely the result of extensive historical whaling in the 19th century (Scarff
2001), followed by large illegal catches by the USSR in the 1960s (Doroshenko 2000,
Brownell et al. 2001, Clapham et al. 2004). Little is known about the distribution,
movements, or habitat use of this population, but the scant existing data suggest that
it now occupies a greatly reduced range compared to historical times, when right
whales were widely distributed across the Gulf of Alaska (GOA) and Bering Sea
(BS) (Shelden et al. 2005, Shelden and Clapham 2006). The vast majority of eastern
NPRW records (and search effort) since 1979 have occurred in the southeastern BS
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(Shelden et al. 2005); there have been only four sightings of NPRWs in the GOA
since 2004 (Wade et al. 2011a) and no photo-identification or genotype matches
between BS and GOA whales have been made (Wade et al. 2011a).
Data from historical catches and sightings suggest that a general southward movement of the NPRW population occurs in autumn, but there are very few records
(approximately 14 sightings between Alaska and Hawaii; Berzin and Rovnin 1966,
Josephson et al. 2008) of the species anywhere in winter. The wintering destinations of both the eastern and western NPRW populations remain unknown (Scarff
1986, 1991; Clapham et al. 2004). Here we present the first documented match
of a photographically identified individual NPRW between high- and low-latitude
habitats.
Individual right whales are recognized by natural markings such as callosity
patterns on their heads or scars on their flukes and body (Kraus et al. 1986). In
2008 the National Marine Mammal Laboratory (NMML) began compiling NPRW
photographs and sighting data to create a NPRW photo-identification catalog.
Currently, the NPRW catalog contains over 2,200 photographs of varying quality taken from dedicated research cruises and other opportunistic sighting events
across the Pacific from 1979 to 2010. Photographs are internally matched and individual whales are assigned a number (e.g., NMML #). Date, time, position, platform,
and photographer are recorded for each photograph whenever possible. The images
are coded for quality from 0 (poorest quality, unreliable for photo-identification)
to 3 (highest quality, reliable for photo-identification). Only individuals with left
and right or aerial photos of quality 2 or higher (based on the curator’s past experience and training with right whale photo-identification) are considered unique
individuals. Currently, there are 18 individual NPRWs in the catalog that meet those
criteria.
During the creation of the NMML catalog, a match was made between a right
whale seen in Hawaii in the spring of 1996 (Salden and Mickelsen 1999) and
a whale seen in the BS later that year (Goddard and Rugh 1998) (Fig. 1). On
2 April 1996, a group of researchers conducting a humpback whale (Megaptera
novaeangliae) photo-identification study photographed a NPRW (catalog number
NMML 9) off the western coast of Maui, Hawaii (20◦ 56.0 N, 156◦ 46.0 W) (Salden
and Mickelsen 1999). One hundred and nineteen days later, on 30 July 1996,
NMML 9 was photographed 4,111 km from the Hawaii position from a fishing vessel in the southeastern BS (57◦ 35.6 N, 163◦ 20.5 W) (Goddard and Rugh
1998) (Fig. 1). This individual was also photographed in the BS in 2000 and
2008–2010.
Photographs of NMML 9 were matched and confirmed by three independent
researchers using standard photo-identification methods (Kraus et al. 1986). The
match was originally made by comparing callosity patches on the left side of the
whale’s head, and it was later confirmed with positive fluke matches between
the 1996 Hawaii sighting and a 2008 BS sighting. High-quality callosity
photographs of this same individual taken during resightings in 2008 and 2009
helped to further confirm the 1996 match.
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Figure 1. North Pacific right whale (catalog number NMML9) seen off Hawaii on 2 April
1996 (1) and 4,111 km to the north on 30 July 1996 in the Bering Sea (2).

Historical and contemporary records have generated several hypotheses about the
location of possible NPRW wintering and calving grounds. While the vast majority
of existing data concern NPRWs seen or caught in high latitudes, seasonal variation
in abundance suggests movements to possible mating/calving grounds in lower
latitudes in the winter, which would be consistent with the migratory patterns of
other right whale species (Scarff 1986, 1991; Clapham et al. 2004). However, unlike
North Atlantic (Eubalaena glacialis) and southern (Eubalaena australis) right whales
(Scammon [1874] 1968, Townsend 1935, Gilmore 1969, Payne 1986, Winn et al.
1986), there is little evidence that NPRWs in the eastern North Pacific use coastal
waters in lower latitudes as calving grounds (Scarff 1986).
In addition to Hawaii, since 1900 there have been occasional NPRW sightings
(n = 14) reported off California and Baja California, Mexico, as well as four sightings in mid-latitudes off Washington State (Brownell et al. 2001). However, given
the intensity of historical whaling activity and modern observation effort in these
locations, it is hard to believe that the existence of a major nearshore right whale
concentration would not have been detected (Clapham et al. 2004). Alternative
hypotheses, that NPRWs mate or calve in remote offshore low-latitude wintering
grounds (Scarff 1986), or near the Ryukyu Islands to the south of Japan (Omura
1986), are largely speculative as they lack reliable supporting evidence. Berzin and
Rovnin (1966) note that in January of 1964 a Soviet catcher reported a single right
whale at 40◦ N, 157◦ W, approximately halfway between the Alaska Peninsula and
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Hawaii; however, while this rare mid-winter sighting is of considerable interest,
its significance with regard to a specific migratory destination (if any) cannot be
assessed.
In particular, the idea that right whales migrate far offshore was based upon
purported sightings from 19th century whaling ships summarized in the Maury
charts (Maury 1851), yet the species identification in these records have since been
shown to be largely in error (Josephson et al. 2008) and no such offshore wintering
area has been found for either of the other two right whale species (E. glacialis and
E. australis).
Analysis of the Maury abstracts, which have been shown to be more reliable than the
Maury charts (Josephson et al. 2008), revealed sightings of 13 NPRWs in a 5◦ square
(delimited by 30◦ –35◦ N and 180◦ –175◦ E) between February and April of 1844 and
1845 (Josephson et al. 2008). The Maury abstracts show no NPRW sightings or
takes near Hawaii despite numerous trips to the archipelago by whalers in the mid1800s, yet later historical sightings of right whales near Hawaii led Gilmore (1978)
and Townsend (1935) to speculate that the islands represent a potential breeding
ground for the species. In addition to the 1996 Maui sighting included here,
Townsend (1935) reported right whale sightings about 1,000 nmi north of Maui
in May and October. One individual NPRW was recorded off Hawaii on 25 March
and again on 10 April 1979 (Herman et al. 1980, Rowntree et al. 1980). The 16 d
residence of this particular animal suggested to some (Herman et al. 1980) that the
Hawaiian Archipelago represents a migration terminus for this species, yet this seems
unlikely given the intensive research effort in the area and the extremely small number of NPRW sightings. That Lahaina and other ports in Hawaii were commonly
visited by 19th century whaling vessels, with no record of the then-commercially
valuable right whales in the area, adds to the belief that Hawaii was never a major
migratory destination for this species.
Although the high- to low-latitude match reported here confirms long-held beliefs
that right whales at least occasionally travel across the North Pacific between Hawaii
and the BS, it is still premature to call the present record definitive proof of an
annual migration. Regardless of whether the Hawaiian Archipelago represents (or
ever represented) a NPRW breeding ground, this match indicates that it is a potential
habitat for the species. Whether right whales occur in more offshore waters of this
region, where search effort has been very low, is unknown. It is conceivable that an
as-yet unidentified wintering area exists in offshore waters closer to the coast, but
there is no indication of this from present data. Further research involving photoidentification, acoustics, satellite tracking, and genetics is needed to shed more light
on the existence and location of the NPRW breeding grounds in the North Pacific
Ocean.
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