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INTRODUCTION

The degree of exchange by individual humpback whales (Megaptera novaeangliae)
between inter-oceanic breeding grounds of the southeast Atlantic (Breeding Stock B)
and the southwest Indian Ocean (Breeding Stock C) is known only through a single
published genetic match between Gabon on the west coast (sub-regional breeding
stock B1) and Madagascar on the east coast of Africa (sub-regional Breeding Stock
C3) (Pomilla and Rosenbaum, 2005). Furthermore, a number of microsatellite
matches have been recorded between B1 and B2 (Carvalho et al. 2009).

Humpback whale tail fluke photographs contained in two separate electronic
catalogues from sub-regional Breeding Stocks (BS) B2 and C1, were compared to
seek for evidence of exchange between these two regions.

METHODS

West South Africa (Breeding Stock B2)

This catalogue contained scanned film (1983-2004) and digital images (2004-2008) of
tail flukes collected from multiple sources: Two dedicated humpback whale studies
conducted at Cape Columbine (1993) and Saldanha Bay (2001-2003); and incidental
sightings during other cetacean research work and routine multi-disciplinary scientific
cruises (1983-2008). This is described in detail in Barendse et al. (2010).

Breeding Stock C1 - Independent catalogue*

This catalogue contained digital images of tail flukes collected from three data
collection localities, and all data were pooled into one catalogue. One site was
located on the south coast of South Africa (SC - see Cerchio et al., 2008) during



2005-2008: Knysna/Plettenberg Bay (34°S-23°E) and two sites were located in
Southern Mozambique (MS - see Cerchio et al, 2008): Bazaruto Archipelago (21°S-
35°E) during 2007 and Ponta Mamoli (26°S-32°E) during 2009. The first site
sampled the migration stream (see Best and Ross, 1996), while the northern and
southern Mozambique sites sampled the central Mozambique breeding ground, and
the southern Mozambique breeding ground / northern migration corridor respectively
(Findlay et al. 1994; Findlay and Best, 1996). Images were taken from dedicated
small-boat surveys and commercial whale-watching vessels over sampling seasons as
shown in Table 1. Whales were mostly photographed using a hand held Canon 350D
or 40D with a 70-300 mm lens.

* This catalogue is independent of a larger “‘East African Mainland’ catalogue held by
Oceans and Coasts (formerly MCM), Department of Environmental Affairs, Cape
Town, South Africa.

Photographic comparison Procedure

Largely following the procedure and format described in Minton et al. (2010), images
(digital and scanned) from west South Africa were catalogued into a Microsoft Access
database. Images from the East African mainland were catalogued using Apple Mac
Aperture image cataloguing software. Both catalogues underwent separate intra-
regional, within-year and between-year comparisons, selecting the best quality image
for each individual. Each image was assigned a ‘Fluke Type’ number based on fluke
pigmentation patterns, on a 1-5, all-white to all-black scale (as described by Minton et
al. (2010). Each image was also assigned a rating for photographic quality,
orientation of subject and individual distinctiveness based on a 5-point scale: Not
Useable, Poor, Fair, Good and Excellent,

Images within the west coast of South Africa (B2) catalogue were then compared to
the independent C1 catalogue on two computer screens, utilising a screen loupe on
each screen to aid the inspection of finer detail within the images. Initially, each
image in the first catalogue was compared to all images of the same Fluke Type
category in the second catalogue. If no matches were found, it was then compared to
all images in adjacent Fluke Type categories (so that a Fluke Type 4 image was
compared to Types 4, 3 and 5 in the second catalogue). The number of identified
individuals by tail fluke images for each year held in the independent C1 catalogue
and west South Africa catalogue is show in Table 1 and 2 respectively. Images of all
photographic qualities were used in the comparison but a filter for photographic
quality was applied (Table 1) so that ‘Poor’ and “Not Usable’ images could be
excluded from future mark-recapture analyses. All approaches to whales in South
African waters were done under a permit issued to the Centre for Dolphin Studies by
Oceans and Coast (formerly Marine and Coastal Management), reference number
V1/1/5/1.

RESULTS

A total of 311 tail fluke images (all quality grades) representing 303 individually
identified whales from C1 were compared to 510 images (161 individuals) from BS
B2. No tail fluke matches were found between the west coast South Africa (B2) and
East Africa Mainland (C1).

DISCUSSION



The lack of any tail fluke matches between west South Africa (B2) and the migration
stream and breeding ground of the east African mainland (C1) suggests that exchange
between the two regions is low. However, before further conclusions are drawn on
the rates of exchange between these two inter-oceanic regions, it is recommended that
a reconciliation of this C1 catalogue and a larger ‘East African Mainland’ (C1)
catalogue held by Oceans and Coast (formerly Marine and Coastal Management) of
the South African Department of Environmental Affairs be carried out; and that this
reconciled east African mainland catalogue be compared to the catalogue of west
South Africa (B2).

ACKNOWLEDGEMENTS

West South Africa (B2): The authors wish to thank the following institutions for
various forms of support: The South African National Research Foundation (NRF,
funding), Earthwatch Institute (funding), The Mazda Wildlife Fund (through the
provision of a field vehicle), SASOL (through the donation of two four-stroke
engines), American Museum of Natural History (genetic analyses), PADI Project
AWARE (UK) (funding), the South African Navy (access to the shore-based look-
out), and the Military Academy, University of Stellenbosch (accommodation). JB
gratefully received financial support in the form of bursaries from the NRF, the
Society for Marine Mammalogy, University of Pretoria, and the Wildlife Society of
South Africa (Charles Astley Maberley Memorial bursary). Blake Abernethy, Ingrid
Peters, Desray Reeb, Shaun Dillon, Lisa Mansfield, Tilen Genov and Stephanie Plon
all took pictures while with the MRI. André du Randt and Mike Meyer (Marine and
Coastal Management, South Africa) are thanked for contributing photographs from
the west coast. All work was carried out under successive annual permits issued to
PBB by the Minister for Environmental Affairs, in terms of Regulation 58 of the
Marine Living Resources Act, 1998 (Act no. 18 of 1998). The work for the main
project was supported by the National Research Foundation, South Africa, under
Grant number 2047517.

South Africa/Mozambique (C1): We acknowledge the help given from the staff and
skippers of Ocean Safaris, Ocean Blue, and Ocean Odyssey whale and dolphin
watching companies for their continued support and always allowing us to join each
trip. We further acknowledge ongoing help from Almeida Guissamulo of the
Universidade Eduardo Mondlane, Maputo. Also thanks to Oceans Research who
provided logistics and a field site in Mozambique during 2009. Thanks to all of the
volunteers from the Centre for Dolphin Studies and Oceans Research who helped
with data collection.

LITERATURE CITED

Barendse, J., Best, P.B., Thornton, M., Elwen, S.H., Pomilla, C., Carvalho, I. and
Rosenbaum, H.C. 2010. Photo identification of humpback whales (Megaptera
novaeangliae) of West South Africa (Breeding Stock B2), and a preliminary (sub-)
population estimate. Report no.SC/62/SH2 to be presented at the IWC meeting held in
Agadir, Morocco.

Carvalho, 1., Loo, J., Pomilla, C., Leslie, M.C., Collins, T.J.Q., Barendse, J., Best,
P.B. and Rosenbaum, H.C. (2009). Temporal patterns of population structure of



humpback whales in west coast of Africa (B1-B2 sub-stocks) based on mitochondrial
SNA and microsatellite variation. Unpublished report, IWC Scientific Committee.
Annual Report of the International Whaling Commission. Report no. SC/61/SH6
presented at the IWC meeting held in Madeira, Portugal.

Cerchio, S., Findlay, K., Ersts, P., Minton, G., Bennet, D., Meyer, M.A.,
Razafindrakoto, Y., Kotze, P.G.H., Oosthuizen, H., Leslie, M., Andrianarivelo, N.
and Rosenbaum, H. 2008. Initial assessment of exchange between breeding stocks C1
and C3 of humpback whales in the western Indian Ocean using photographic mark-
recapture data, 2000-2006. Unpublished report, IWC Scientific Committee. Annual
Report of the International Whaling Commission. Report no. SC/61/S33 presented at
the IWC meeting held in Santiago, Chile.

Findlay, K.P., Best, P.B., Peddemors, V.M., Gove, D. 1994. The distribution and
abundance of humpback whales on their southern and central Mozambique winter
grounds. Rep. Int. Whal. Commn, 44: 311-320

Findlay, K.P. and Best, P.B. 1996. Estimates of the numbers of humpback whales
observed migrating past Cape Vidal, South Africa, 1988-1991. Mar Mamm Sci. 12
(3): 354-370

Minton, G., Cerchio, S., Collins, T., Ersts, P., Findlay, K.P., Pomilla, C., Bennet, D.,
Meyer, M.A., Razafindrakoto, Y., Kotze, P.G.H., Oosthuizen, W.H., Leslie, M.,
Andrianarivelo, N., Baldwin, R., Ponnampalam, L., and Rosenbaum, H.C. 2010. A
note on the comparison of humpback whale tail fluke catalogues from the Sultanate of
Oman with Madagascar and the East African Mainland. J. Cetacean Res. Manage.
11(1):65-68.

Pomilla, C. and Rosenbaum, H.C. 2005. Against the current: an inter-oceanic whale
migration event. Biol. Letts. 1, 476-479.



Table 1. Independent C1 tail fluke catalogue showing the number of individuals identified by tail

flukes in each year before and after filtering for photographic quality (excluding poor and not useable

images).
East African Mainland 2005 2006 2007 2008 2009
Knysna/Plett (SC) Nov-Dec Jul-Dec Jan-Feb Jun-Dec No obs
Jun-Dec
all 4 54 27 75
quality filtered 4 42 24 74
Bazaruto (MS) No obs No obs Jul-Nov No obs No obs
all 109
quality filtered 104
Ponta Mamoli (MS) No obs No obs No obs No obs Aug-Oct
all 42
quality filtered 40

Table 2. West South Africa B2 tail fluke catalogue showing the number of individuals identified in

each year before and after filtering for photographic quality (excluding poor and not useable images).

B2 Year

83184 |188|189|90(92{93|{97|{99|00|{01({02|03|04|05|06|07]|08
All |2 |2 [3 |1 |3 |2 |7 |1 |3 |2 [33|37|27|20|15|24 |12 |1
QF|1 |1 |2 |o |1 |1 |6 |1 |O |1 |15|17 |16 |11 |12 |18 |10 |1






