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ABSTRACT

The population structure of humpback whales (Megaptera novaeangliae) in the North Pacific has received significant attention in recent years
through the collaborative Structure of Populations, Levels of Abundance, and Status of Humpback whales in the North Pacific (SPLASH) study.
However, the analysis of humpback whales in the western North Pacific Asian population was limited in the SPLASH study, due to small sample
size. Much of the Asian population summers off Kamchatka, Russia and spends the winters in breeding grounds in Okinawa and Ogasawara, Japan
and the Babuyan Islands in the northern Philippines. Prior studies grouped the Commander Islands feeding ground in Russia, with the eastern
Aleutian Islands as part of the central humpback whale stock. This paper uses additional years of photo-ID data from both the Philippines (160
whales from 2000-12) and the Commander Islands (531 whales from 2008-10) to establish a previously unreported migratory connection by
matching four animals between the two sites. The new migratory linkage found in the present study suggests that a small portion of humpback
whales hypothesised to be migrating to a ‘missing’ breeding ground in the central North Pacific are actually migrating to the Philippines. However,
additional studies on a wider geographical scale are required.
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INTRODUCTION

The migration patterns and population structure of North
Pacific humpback whales (Megaptera novaeangliae) are
highly complex. Humpback whales often exhibit strong site
fidelity to both winter breeding and summer feeding
grounds, but many whales do not conform to a single
migratory path. Wintering areas in the eastern North Pacific
include the mainland coast of Mexico and Central America
and the offshore Revillagigedo Islands (Mexico); in the
central North Pacific, the main Hawaiian Islands; in the
western North Pacific, the Ogasawara and Ryukyu Islands
in Japan and around the Babuyan Islands in the northern
Philippines (Acebes et al., 2007; Baker et al., 1986;
Calambokidis et al., 2000; Calambokidis et al., 2001,
Darling and McSweeney, 1985; Nishiwaki, 1959).

While humpback whales were first scientifically
documented in the northern Philippines by Yaptinchay
(1999), opportunistic sightings have been recorded by local
residents since the 1960’s (Sumangil, 2000; Tan, 1995).
Dedicated small-vessel research surveys in the Philippines
began in 2000 and have continued every year since, albeit
on varying spatial and temporal scales. Previous
photographic comparisons found 12 humpback whales from
the Babuyan Islands that matched whales in the breeding
grounds off Okinawa and Ogasawara, including one animal
that moved between Ogasawara and the Philippines in one
season (Acebes ef al, 2007; Yamaguchi et al., 2002).
Additional matches have been made between Philippine and

Japanese breeding grounds, as well as one match to the main
Hawaiian Islands (Calambokidis et al., 2008). Earlier
connections between Japanese and Hawaiian breeding
grounds (Darling and Cerchio, 1993; Salden et al., 1999) and
between Japan and eastern Pacific feeding grounds
(Calambokidis et al., 2001; Darling et al., 1996) have been
reported, although infrequently.

Calambokidis et al. (2008) suggested that the predominant
feeding ground used by Philippine humpbacks is the area off
the Kamchatka Peninsula in Russia, as demonstrated by six
photographic matches between the two regions. No matches
were found to the adjacent Commander Islands, which were
subsequently grouped with the Aleutian Island and Bering Sea
populations. Three of seventeen humpback whales from the
Commander Islands matched individuals in breeding grounds
with one match each to Ogasawara, Hawaii, and the
Revillagigedo Archipelago. In contrast, whales using
Kamchatka feeding grounds were matched only to Japan and
the Philippines (Barlow et al., 2011; Calambokidis et al.,
2008). Low sample sizes in both Philippine (n = 77) and
Russian waters (n = 17 from Commander Islands, n = 102
from all Russian sites) contributed to uncertainty regarding
the migration of humpback whales in the western North
Pacific. The purpose of this study was to examine additional
years of data from the Babuyan Islands, Philippines (2000—
12) and compare photographs with an expanded catalogue of
whales from the Commander Islands (whales seen from 2008—
10) to investigate the interconnectivity between the two areas.
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METHODS

Small vessel surveys were conducted from 2000-06 off all
of the islands in the Babuyan chain (18°53°N, 121°51°E):
Camiguin, Fuga, Babuyan Claro, Calayan and Dalupiri (see
Acebes et al., 2007). From 2007 onwards, due to logistical
constraints, surveys were limited to the western coast of
Camiguin Island where the sighting frequency was highest
(Fig. 1). All surveys were conducted between February and
May, however this varied annually (Table 2). Predetermined
tracklines were followed along the western coast of Camiguin
Island with track legs running perpendicular and parallel
(alternately) to shore. The choice of which trackline to follow
was dependent on sea conditions and time of day. When a
whale was encountered, the fluke(s) were photographed and
recordings were made of behaviour, composition of the group
and the presence of other cetacean species.

Photos were graded using an established process
(Calambokidis et al., 2008; Calambokidis et al., 2000;
Calambokidis et al., 1997). Best fluke shots were scored on
a 1-5 scale for quality of proportion visible, vertical angle,
lateral angle, focus/sharpness and exposure. Any flukes were
removed that scored a three in more than three quality
categories, or that received any score of four or higher in any
category. Photographic matches were made by at least one
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of two experienced personnel. All fluke matches were
verified by at least three experienced personnel.

Catalogued flukes from the Commander Islands (55°03°N,
166°17°E) came from two separate groups: the Kamchatka
Branch of Pacific Institute of Geography (KBPIG) and the
State Nature Reserve Komandorski (SNRK) (Fig. 1).
Surveys included in the KBPIG catalogue were conducted
between June and September from 2008—10 and surveys
included in the SNRK catalogue were conducted between
September and November in 2009 (Table 3).

RESULTS

There were 160 humpback whales which met the
photographic criteria to be included the Philippine catalogue,
representing a minimum population number for the breeding
areca around the Babuyan Islands. For the Commander
Islands, after reconciling the SNRK (2008) and KBPIG
(2008-10) catalogues, 66 whales were included from the
SNRK catalogue and 465 whales were included in the
KBPIG catalogue (n =531).

Four photographic matches were made between the
Philippine and Commander Island catalogues (Table 1).
None of the animals were seen in both areas in the same year
and none have been seen in the Philippines since 2006.
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Fig. 1. Humpback whale survey areas in the Babuyan Islands, Philippines and the Commander Islands, Russia.
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Table 1

Photographic matches of humpback whales between winter breeding grounds in the Babuyan Islands, Philippines and summer

feeding grounds in the Commander Islands, Russia.

Years sighted:

Commander Islands

Year sighted:

SPLASH ID' Philippines ID Philippines ID Commander Is. Other sightings'
N/A PHO008 2001, 2002 066 (SNRK) 2009 -
440014 PHO13 2002, 2004 598 (KBPIG) 2010 -
540207 PHO063 2003, 2005 254 (KBPIG) 2010 -

440069 PHO87 2004, 2006 071 (SNRK) 2009 Ogasawara 2005

'"From SPLASH structure of populations, levels of abundance, and status of humpbacks (see Calambokidis et al., 2008).

PHO08 and PHO87 were presumed to be male, as they were
seen as escorts in 2002 and 2004, respectively. The sexes of
PHO13 (Fig. 2) and PH063 are unknown.

Fig. 2. (a) Individual humpback whale (PHO13/SPLASH ID 440014) seen
in the Babuyan Islands, Philippines breeding ground in the winters of
2002 and 2004. (b) Same individual humpback whale (#598) seen in the
Commander Islands, Russia feeding ground in the summer of 2010.

Table 2

Survey effort to collect humpback whale fluke photographs in the
Babuyan Islands, Philippines winter breeding ground from 2000 to 2012.

Year Survey group Survey season No. survey days
2000 WWEF Apr. 14
2001 WWEF Mar.—Apr. 43
2002 WWEF Mar.—May 47
2003 WWEF Feb.—May 51
2004 WWEF Mar.—Apr. 33
2005 WWEF Feb.—May 60
2006 WWEF Feb.—Apr. 79
2007 Balyena.org Mar.—Apr. 30
2008 Balyena.org Mar.—Apr. 29
2009 Balyena.org Mar.—Apr. 26
2010 Balyena.org Mar. 13
2011 Balyena.org Feb.—Apr. 28
2012 Balyena.org Mar.—Apr. 32
Table 3

Survey effort to collect humpback whale fluke photographs in the
Commander Islands, Russia summer feeding ground from 2008 to 2010.

Year Survey group Survey season  No. survey days
2008 KBPIG Jun.—Sep. 7
2009 SNRK Sep.—Nov. 10
2009 KBPIG Jun.—Sep. 7
2010 KBPIG Jun.—Sep. 41

DISCUSSION

By photographically matching four whales between the
Philippines and Commander Islands, these results suggest
that the inclusion by Calambokidis et al. (2008) of the
Commander Islands in a geographical grouping with the
Aleutian Islands and Bering Sea populations may not
represent the true variability in stock structure within western
North Pacific humpback whales. However, the process of
assigning individual whales to one specific stock is heavily
influenced by uneven sampling effort and may not be
representative of the stock structure across the entire North
Pacific. Stable isotope analysis has shown that individuals
from a particular feeding ground may not migrate to a single
breeding area (Witteveen et al., 2009), which is also
supported by photographic evidence (Acebes ef al., 2007,
Calambokidis et al., 2008; Darling and Cerchio, 1993;
Salden et al., 1999). Historically, humpback whales feeding
off the Commander and Aleutian Islands have a lower match
rate to known breeding grounds than whales from other
feeding areas, which led to the proposed existence of an
‘undiscovered wintering area’ in the North Pacific
(Calambokidis et al., 2008). It has been hypothesised that
the Northwest Hawaiian Islands (NWHI) could represent this
missing breeding ground (Johnston et al., 2007; Lammers et
al., 2011). Based on 17 whales, Calambokidis et al. (2008)
found a 17% match rate of Commander Island whales to
three geographically distinct breeding grounds spread across
the North Pacific, including Ogasawara. The match rate in
this study of <1% of Commander Island humpback whales
is low. However, this study shows that, along with the
previous photographic match to Japan (Calambokidis et al.,
2008), at least some portion of the humpback whales feeding
around the Commander Islands migrate to Asian breeding
grounds, including the Philippines.

The population structure of humpback whales on Asian
breeding grounds remains unclear. Photographic matches
between Ogasawara and Okinawa in Japan were lower than
expected considering the relatively short distance between
them (Calambokidis et al., 2008; Calambokidis et al., 2001;
Darling and Mori, 1993). Genetic analysis of the SPLASH
dataset showed high levels of complexity within the Asian
population with significant differences in haplotype
frequency between adjacent breeding areas of Okinawa
and Ogasawara, as well as between Okinawa and Russia
(Baker et al., 2008). However, photographic matches
exist between both Japanese breeding grounds and the
Philippines, suggesting some interchange between breeding
grounds.

The range of humpback whales within the Philippines also
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remains uncertain, as to date, no dedicated surveys have been
conducted off much of northern Luzon. A 2003 survey that
found a mother-calf pair off the eastern coast of northern
Sierra Madre, Luzon suggests that the breeding ground may
extend further south in the archipelago (Acebes et al., 2007).
Historical whaling records indicate that humpback whales
had a much wider distribution in the Philippines including
areas south and east of Mindanao, southwest of Palawan and
in the Sulu Sea between 0° and 10°N and 116° and 131°E
(Slijper et al., 1964; for map see Acebes, 2009). It is unclear
whether this population was a northern extension of Southern
Hemisphere humpback range, part of the North Pacific stock,
or represented a region of seasonally distinct overlapping
habitat use by Southern and Northern Hemisphere whales,
such as occurs in Central America (Rasmussen et al., 2011).
No recent sightings of humpback whales have been
confirmed in Philippine waters south of Luzon or north of
the Celebes (Sulawesi) Sea.

Whaling for humpbacks in the 1950s and 1960s in Russian
waters (Doroshenko, 2000; Ivashchenko et al.) and on
Japanese breeding grounds (Nishiwaki, 1959; Rice, 1978)
severely depleted western North Pacific stocks of humpback
whales. As populations potentially return to historical
ranges and recover from whaling, new insight into their
distribution and migratory paths are critical to understand
stock structure in the western North Pacific. Further
studies on Asian humpback whale breeding grounds are
necessary to determine how humpback whales in the
Philippines fit into the larger population structure in the
North Pacific.

ACKNOWLEDGEMENTS

Research in the Philippines was made possible by the support
of WWF-Philippines, Ocean Park Conservation Foundation
— Hong Kong, the Rufford Small Grants Foundation, the
Ocean Fund and Whale Trust. We would like to acknowledge
Dr. Phil Clapham from NOAA and Dr. Jim Darling of the
Pacific WildLife Foundation for reviewing and commenting
on manuscripts. We thank the photographers, researchers and
volunteers who were involved in the fieldwork over the years
including Jose Mari Daclan, Lissa Lesaca, A.G. Safio,
Alessandro Ponzo, Medel Silvosa, Karen Uy, Hussein
Macarambon, Cameron Hookey, Alejandro Belen, Christine
Emata, Edna Sabater, Shotaro Nakagun, Ivan Sarenas,
Sergey Fomin and Eduard Chekalskiy. We also thank the
staff of the Department of Environment and Natural
Resources — Region 2, Bureau of Fisheries and Aquatic
Resources — Region 2, Department of Tourism — Region 2,
the Local Government Units of the Municipality of Calayan,
Sta. Ana, Claveria, Aparri, Maconacon, Palanan, Divilacan,
Dinapigue and the Provincial government of Cagayan and
Isabela for their cooperation and support. All work
conformed to the legal requirements of the Philippines and
Russia. KBPIG cetacean research on the Commander Islands
was funded by WDCS (UK), the Russian Fund for
Fundamental Research and Rufford Small Grants
Foundation. We would like to thank the field team of Olga
Filatova, Ivan Fedutin, Eugeniya Lazareva, Maria
Goncharova, students, and volunteers who spent hundreds
of hours in the severe Bering Sea on a small boat.

REFERENCES

Acebes, J.M.V., Darling, D.J. and Yamaguchi, M. 2007. Status and
distribution of humpback whales (Megaptera novaeangliae) in northern
Luzon, Philippines. J. Cetacean Res. Manage. 9(1): 37-43.

Acebes, J.M.V. 2009. Historical whaling in the Philippines: origins of
‘indigenous subsistence whaling’, mapping whaling grounds and
comparison with current known distribution: a HMAP Asia Project Paper.
Working Paper No. 161. Asia Research Centre at Murdoch University,
Perth, Western Australia. [Available at: wwwarc.murdoch.edu.au/
publications/wp/wp161.pdf]. ISSN: 1037-4612.

Baker, C.S., Herman, L.M., Perry, A., Lawton, W.S., Straley, J.M., Wolman,
A.A., Kaufman, G.D., Winn, H.E., Hall, J.D., Reinke, J.M. and Ostman,
J. 1986. Migratory movement and population structure of humpback
whales, Megaptera novaeangliae, in the central and eastern North Pacific.
Mar: Ecol. Prog. Ser. 31: 105-19.

Baker, C.S., Steel, D., Calambokidis, J., Barlow, J., Burdin, A.M., Clapham,
P.J., Falcone, E.A., Ford, J.K.B., Gabriele, C.M., Gozalez-Peral, U.,
LeDuc, R., Mattila, D., Quinn, T.J., Rojas-Bracho, L., Straley, J.M.,
Taylor, B.L., Urban-R, J., Vant, M., Wade, P., Weller, D., Witteveen,
B.H., Wynne, K. and Yamaguchi, M. 2008. geneSPLASH: An
initial, ocean-wide survey of mitochondrial (mt) DNA diversity and
population structure among humpback whales in the North Pacific. Final
report for Contract 2006-0093-008 to the National Fish and Wildlife
Foundation, Washington, DC.

Barlow, J., Calambokidis, J., Falcone, E.A., Baker, C.S., Burdin, A.M.,
Clapham, P.J., Ford, J.K.B., Gabriele, C.M., LeDuc, R., Mattila, D.K.,
Quinn II, T.J., Rojas-Bracho, L., Straley, J.M., Taylor, B.L., Urban R., J.,
Wade, P., Weller, D., Witteveen, B.H. and Yamaguchi, M. 2011.
Humpback whale abundance in the North Pacific estimated by
photographic capture-recapture with bias correction from simulation
studies. Mar: Mammal Sci. 27(4): 793-818.

Calambokidis, J., Falcone, E.A., Quinn, T.J., Burdin, A.M., Clapham, P.J.,
Ford, J.K.B., Gabriele, C.M., LeDuc, R., Mattila, D., Rojas-Bracho, L.,
Straley, J.M., Taylor, B.L., Urban R, J., Weller, D., Witteveen, B.H.,
Yamaguchi, M., Bendlin, A., Camacho, D., Flynn, K., Havron, A.,
Huggins, J. and Maloney, N. 2008. SPLASH: Structure of populations,
levels of abundance and status of humpback whales in the North Pacific.
Final report for Contract AB133F-03-RP-00078, US Department of
Commerce Western Administrative Center, Seattle, Washington.
[Available at http://www.cascadiaresearch.org/SPLASH/SPLASH-
contract-report-May08.pdf].

Calambokidis, J., Steiger, G.H., Rasmussen, K., Urban R, J., Balcomb, K.C.,
Ladrén de Guevara P, P., Salinas Z, M., Jacobsen, J.K., Baker, C.S.,
Herman, L.M., Cerchio, S. and Darling, J. 2000. Migratory destinations
of humpback whales that feed off California, Oregon and Washington.
Mar: Ecol. Prog. Ser. 192: 295-304.

Calambokidis, J., Steiger, G.H., Straley, J., Herman, L.M., Cerchio, S.,
Salden, D., Urban R, J., Jacobsen, J.K., von Zeigesar, O., Balcomb, K.C.,
Gabriele, C.M., Dahlheim, M.E., Uchida, S., Ellis, G., Miyamura, Y.,
Ladron de Guevara P, P., Yamaguchi, M., Sato, F., Mizroch, S.A.,
Schlender, L., Rasmussen, K., Barlow, J. and Quinn II, T.J. 2001.
Movements and population structure of humpback whales in the North
Pacific. Mar. Mammal Sci. 17(4): 769-94.

Calambokidis, J., Steiger, G.H., Straley, J.M., Quinn Ii, T.J., Herman, L.M.,
Cerchio, S., Salden, D.R., Yamaguchi, M., Sato, F., Urban R, J., Jacobsen,
J., von Ziegesar, O., Balcomb, K.C., Gabriele, C.M., Dahlheim, M.E.,
Higashi, N., Uchida, S., Ford, J.K.B., Miyamura, Y., Ladron de Guevara P,
P., Mizroch, S., Schlender, A. and Rasmussen, K. 1997. Abundance and
population structure of humpback whales in the North Pacific basin.
Contract report submitted to NMFS. 72pp. [Available from: www.nmfs.gov].

Darling, J.D., Calambokidis, J., Balcomb, K.C., Bloedel, P., Flynn, K.,
Mochizuki, A., Mori, K., Sato, F., Suganuma, H. and Yamaguchi, M.
1996. Movement of a humpback whale (Megaptera novaeangliae) from
Japan to British Colombia and return. Mar.: Mammal Sci. 12(2): 281-87.

Darling, J.D. and Cerchio, S. 1993. Movement of a humpback whale
(Megaptera novaeangliae) between Japan and Hawaii. Mar. Mammal Sci.
9(1): 84-89.

Darling, J.D. and McSweeney, D.J. 1985. Observations on the migrations
of North Pacific humpback whales (Megaptera novaeangliae). Can. J.
Zool. 63: 308—14.

Darling, J.D. and Mori, K. 1993. Recent observations of humpback whales
(Megaptera novaeangliae) in Japanese waters off Ogasawara and
Okinawa. Can. J. Zool. 71(2): 325-33.

Doroshenko, N.V. 2000. Soviet catches of humpback whales (Megaptera
novaeangliae) in the North Pacific. pp.48-95. In: Yablokov, A.V. and
Zemsky, V.A. (eds). Soviet Whaling Data (1949-1979). Center for
Russian Environmental Policy, Moscow. 408pp.

Ivashchenko, Y.V., Brownell, R.L.J. and Clapham, P.J. 2013. Soviet whaling
in the North Pacific: revised catch totals. J. Cetacean Res. Manage. 13(1):
59-71.



J. CETACEAN RES. MANAGE. 13(1): 53-57, 2013 57

Johnston, D., Chapla, M., Williams, L.E. and Mattila, D.K. 2007.
Identification of humpback whale Megaptera novaeangliae wintering
habitat in the northwestern Hawaiian Islands using spatial habitat
modelling. Endangered Species Research 3: 249-57.

Lammers, M.O., Fisher-Pool, P.I., Au, W.W.L., Meyer, C.G., Wong, K.B.
and Brainard, R.E. 2011. Humpback whale Megaptera novaeangliae song
reveals wintering activity in the Northwestern Hawaiian Islands. Mar:
Ecol. Prog. Ser. 423: 261-68.

Nishiwaki, M. 1959. Humpback whales in Ryukyuan waters. Sci. Rep.
Whales Res. Inst., Tokyo 14: 49-87.

Rasmussen, K., Calambokidis, J. and Steiger, G.H. 2011. Distribution and
migratory destinations of humpback whales off the Pacific coast of
Central America during the boreal winters of 1996-2003. Mar. Mammal
Sci. DOI: 10.1111/j.1748-7692.2011.00529.x.

Rice, D.W. 1978. The humpback whale in the North Pacific: distribution,
exploitation, and numbers. pp.21. /n: Norris, K.S. and Reeves, R. (eds).
Report on a Workshop on Problems Related to Humpback Whales
(Megaptera novaeangliae) in Hawaii, Report to the Marine Mammal
Commission, July 1977, Washington, DC. [Available from NMML
Library, http://nmml.afsc.noaa.gov/library].

Salden, D.R., Herman, L.M., Yamaguchi, M. and Sato, F. 1999. Multiple
visits of individual humpback whales (Megaptera novaeangliae) between
the Hawaiian and Japanese winter grounds. Can. J. Zool. 77: 504-08.

Slijper, E.J., van Utrecht, W.L. and Naaktgeboren, C. 1964. Remarks on the
distribution and migration of whales, based on observations from
Netherlands ships. Bijdr. Dierkd. 34: 3-93.

Sumangil, J.H. 2000. An interview survey of humpback whale (Megaptera
novaeangliae) sightings in the Babuyan islands, Cagayan, Philippines. A
report submitted to the Cetacean Research and Conservation Project
Phase Two, WWEF-Philippines, September 2000 (unpublished). 19pp.
[Available from jmvacebes@yahoo.com]

Tan, JM.L. 1995. 4 Field Guide to Whales and Dolphins in the Philippines.
1st ed. Bookmark, Metro Manila. 125pp.

Witteveen, B.H., Worthy, G.A.J. and Roth, J.D. 2009. Tracing migratory
movements of breeding North Pacific humpback whales using stable
isotope analysis Mar. Ecol. Prog. Ser. 393: 173-83.

Yamaguchi, M., Acebes, J.M. and Miyamura, Y. 2002. The breeding ground
distribution of the humpback whales, Megaptera novaeangliae, in the
western North Pacific and their trans-movements among the Ogasawara
Islands, the Ryukyu Islands and the Philippines. Paper presented at the
Second Conference on Marine Mammals of Southeast Asia, Dumaguete,
Philippines, July 2002 (unpublished). [Available from mana@bonin-
ocean.net).

Yaptinchay, A.A. 1999. New humpback whale wintering ground in the
Philippines. Paper presented to the 13th Biennial Conference on the
Biology of Marine Mammals, 28 Nov.—3 Dec, 1999, Maui, Hawaii.






